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Patients with head and neck cancer (HNC) have a significant mortality rate and unique 

challenges associated with the malignancy and its treatment. One component of this 

disease burden is the prevalence of modifiable health risk behaviours and affect, in 

particular, tobacco smoking, harmful alcohol consumption and depression. 

Additionally, the provision of evidence based care for HNC patients by clinicians is an 

important priority. Despite this, there are existing gaps regarding the occurrence and 

comorbidity of health risk behaviours and affect components in HNC and effective 

approaches to increase the provision of evidence based care for HNC patients in cancer 

settings. To address these evidence gaps, the aims of this thesis were to: 

 

1. Describe the rates and co-occurrence of tobacco smoking, alcohol use and 

depressive symptoms in a sample of HNC patients undergoing radiotherapy; 

 

2. Systematically review the literature to determine the impact of interventions to 

improve clinician provision of screening and appropriate referral of patients with 

cancer for distress; 

 

3. Assess the effectiveness of clinical practice change strategies in improving 

dietitian implementation of best practice guideline recommendations for HNC 

patients; 

 

4. Systematically review the literature to examine the effectiveness of smoking 

cessation interventions on smoking cessation rates in adult HNC patients. 

 

These four aims have been addressed in a series of studies that includes: a cross-

sectional study of 307 HNC patients’ baseline assessments from an intervention trial 

involving four hospitals across Australia; a systematic review describing the results of 
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five studies aimed at improving the rates of distress screening and/or referral in cancer 

patients; a multi-site stepped-wedge randomised controlled trial (RCT) including 

clinical practice change strategies; and a systematic review that presents the current 

evidence for smoking cessation interventions in HNC patients.   

 

The work included in this thesis has contributed to addressing evidence gaps and 

advancing research in the field in a number of ways. Firstly, the findings include current 

rates of co-occurring health risk behaviours and affect factors in HNC as well as some 

of the first evidence for the prevalence of co-occurrence of these problems in this 

population. Secondly, despite the high prevalence of these issues in HNC, my 

systematic review findings highlight the sub-optimal level of evidence based care 

delivery for distress in oncology and the astounding lack of evidence based treatments 

for smoking cessation in this cancer subgroup. Finally, the clinical practice change 

strategies employed in the multi-site stepped-wedge RCT is the first known effective 

HNC implementation intervention for improving care according to dietetic guidelines.  

 

Overall, this thesis has identified a need to increase the provision of evidence based care 

to address high prevalence health risk behaviours and depression in patients with HNC 

and has trialled an effective approach to improving best practice care within oncology 

dietetic services. Future research considerations include identification of the specific 

support strategies that increase the provision of best practice care for HNC patients, 

implementation of multiple guidelines corresponding to co-occurring issues and 

sustainability of such approaches.  
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INTRODUCTION: BURDEN OF DISEASE, HEALTH RISK 

BEHAVIOURS AND CARE FOR HEAD AND NECK 

CANCER PATIENTS 

Epidemiology 

Malignancies of the nasopharynx, oropharynx, oral cavity, larynx, or hypopharynx are 

collectively known as Head and Neck Cancers (HNC), and are the world’s sixth most 

common cancer (1). Almost all of these epithelial malignancies are squamous cell 

carcinomas (SCC) of the head and neck (2). This group of cancers represents 

approximately 6% of all cancer cases and accounts for an estimated 650 000 new cancer 

cases and 350 000 cancer deaths worldwide every year (2). High risk regions for oral 

cavity cancer include Melanesia and southcentral Asia, western and southern Europe, 

and southern Africa, and for laryngeal cancer southern and eastern Europe, South 

America, and western Asia (3). In Australia, the estimated number of new cases of HNC 

diagnosed in 2017 is 4 956 (3.7% of all new cancer cases) (4).  

 

The median age for diagnosis is in a patient's early 60s (5). HNC has been associated 

with low socioeconomic status, diagnosis at a younger age, more frequent diagnosis at 

advanced stage and lower average survival across all age groups (6). Approximately 

two-thirds of patients with HNC present with advanced stage disease, frequently 

involving regional lymph nodes (2). Distant metastasis at initial presentation is 

uncommon, present in about 10% of patients (5). 
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HNC related burden of disease 

HNC is responsible for a significant mortality burden, with the rate ranking seventh 

worldwide (1). Based on Surveillance Epidemiology and End Results data, the five-year 

survival for all stages combined is about 60% and survival is worse for particular 

primary sites such as the hypopharynx (5). Approximately 1 026 deaths in Australia in 

2017 will be attributable to HNC, accounting for 2.1% of all cancer deaths (4).  

 

Evaluating the health care costs associated with HNC diagnosis and treatment is 

complex as the malignancy can involve multiple sites, treatment can include different 

modalities and management requires a multidisciplinary team due to the unique 

challenges for this population. A systematic review published in 2014 (7) was unable to 

identify any studies incorporating both direct and indirect costs from HNC. However, 

with regard to direct costs, the review identified high direct costs to payers, with one 

study estimating the national yearly expenditures in the United States (US) totalled US 

$16.47 billion. One study reported that earnings lost as a measure of productivity due to 

HNC in 2010 was US $3.4 billion. No comparative Australian data on health or societal 

costs associated with HNC are available.  

 

HNC and its associated treatments affect many aspects of daily functioning and general 

wellbeing. These include difficulties with eating and swallowing, speaking, pain and 

disfigurement (8). The Centres for Disease Control and Prevention in the US published 

a report in 2005 based on data from 1997-2001 and found that cancers of the lip, oral 

cavity, pharynx, and larynx were responsible for 131 479 years of potential life lost 

annually (9). A 2006 study (10) reported on the burden of major cancers due to smoking 

in Korea and included data on cancers of the lip, oral cavity, pharynx and larynx. The 
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number of disability-adjusted life years lost (sum of the years of life lost due to 

premature mortality from a disease and the years of healthy life lost as a result of 

disability) for these cancers was reported as 180.6 person-years per 100 000 people for 

2001. While these estimates were lower than those for lung, trachea and bronchus 

cancer, the burden attributed to cancers of the head and neck remained significant at 

more than twice that of smoking related kidney and urinary cancer (10).  

 

Risk factors for HNC 

The majority of HNCs worldwide remain attributable to tobacco and alcohol use, with 

human papilloma virus (HPV) newly identified as a causal factor (11-13).   

Tobacco  

The International Agency for Research on Cancer classifies tobacco smoking as a group 

1 carcinogen for both the oral cavity and the pharynx (14). A meta-analysis by Gandini 

et al. noted a relative risk of 6.98 for laryngeal cancer, 6.76 for pharyngeal and 

oropharyngeal SCC and 3.43 for oral cavity SCC, among current tobacco smokers 

compared with nonsmokers (15). HNC due to smoking appears to be dose dependent 

and correlates with daily or cumulative cigarette consumption (16).  

Alcohol 

Alcohol is an independent risk factor for HNC. Recent meta-analyses have estimated 

that the relative risk for head and neck SCC is 1.3 for 10 grams of ethanol per day 

compared with 13.0 for 125 grams of ethanol per day (17). Studies of nonsmokers note 

both a strong association and a dose-response relationship between alcohol consumption 

and oral cavity/pharyngeal SCC (18). The underlying carcinogenic mechanisms have 

not been established, however, several have been proposed. Ethanol is metabolised into 

acetaldehyde, which is a recognised carcinogen, alcohol beverages may contain 
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aldehyde and other carcinogenic contaminants and nutritional deficiencies may 

contribute to an increased risk in heavy drinkers (19).  

Interaction 

The combination of cigarette smoking and alcohol consumption has a multiplicative 

effect. The reported relative risk for head and neck SCC among heavy users of tobacco 

and alcohol is 15 or greater (18). Large scale multicentre studies, as well as pooled 

analysis of case-control studies have attributed more than half of oral and oropharyngeal 

cancer cases to tobacco and/or alcohol (20-22). 

HPV 

According to the International Agency for the Research on Cancer monograph, HPV 

fulfils the criteria for causality of oropharyngeal cancer (23). Recent evidence has 

demonstrated that HPV is involved in up to 25% of HNCs, particularly in the 

oropharynx where it can account for up to 60% of such subtype cancers (23-25). 

However, smoking and alcohol use remains common in HPV associated HNC. Snijders 

et al. (26) reported a large proportion of HPV- positive cases in their study had exposure 

to tobacco; 28.6% were heavy smokers (>20 cigarettes/day), and 50% were former 

smokers. Gillison et al. (27) reported that 90% of the patients with HPV-positive HNCs 

in their study were smokers and heavy drinkers. 

 

Treatment 

Treatment decisions in HNC are often complex, involving numerous specialists, 

including head and neck surgeons, medical oncologists, radiation oncologists, 

radiologists, plastic surgeons, dietitians and dentists. Clinical factors including primary 

tumour site, stage and resectability, and patient factors including swallowing and airway 

issues, desire for organ preservation, and comorbid illnesses are used to guide 
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appropriate management. Surgery and radiotherapy (RT) are the main treatment 

approaches for HNC. Surgery can be limited by the extent of the area of the malignancy 

and the goal of organ preservation (28). RT is an integral component of primary or 

adjuvant treatment for HNC. RT alone has high tumour control and cure rates for 

certain HNCs and advances in imaging and intensity-modulated RT have improved 

management approaches (28).  

 

RT treatment outcomes – Treatment response, survival and quality of life 

Key RT treatment outcomes in HNC are treatment response (such as tumour control) 

and survival. Additionally, improvement in survival rates for HNC in the last decade 

have led to increased focus on the importance of quality of life (QoL) as a patient 

reported outcome (29, 30). QoL is particularly important for HNC patients as they 

suffer from speech, eating and respiratory difficulties, as well as the adverse 

psychological effects of loss of function and change in body image (31). There are a 

number of factors that may influence RT treatment outcomes and QoL for HNC 

patients. Due to the causal association and modifiable nature of tobacco smoking and 

alcohol use, these are two integral factors to examine in HNC research. Investigating 

depression in HNC is an additional key factor that influences RT treatment outcomes 

and should also be a focus due to the likelihood of co-occurrence with these behavioural 

factors (smoking and alcohol use) and their reported high prevalence in this cancer 

population. According to the excessive appetite model of addiction, this clustering is 

likely to occur due to the appetitive nature of substance use and its reinforcing 

interaction with depression (32). 

Tobacco  
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Estimates of continued tobacco use in this population vary, with evidence from 

observational and intervention studies reporting between one third and 75% of HNC 

patients continue to smoke after diagnosis (33-38). There is yet to be a systematic 

review published on the effect of continued tobacco smoking on tumour response or 

survival in HNC patients. However, in a longitudinal study with up to eight-year 

follow-up, Choi et al. (38) found that smoking status after a cancer diagnosis predicted 

overall mortality and cancer-specific mortality in 590 newly diagnosed HNC patients. 

Compared to never-smokers, continuing smokers have the highest hazard ratio of 

overall mortality followed by quitters and former smokers. A number of other key 

studies have demonstrated links between continued smoking and poorer tumour 

response, survival and poorer quality of life. 

 

In 1993, Browman et al. (34) studied the smoking habits of 115 HNC patients 

undergoing RT. The main outcomes for this study were treatment response and survival. 

Among the 53 patients who continued to smoke during RT, 24 (45%) had a complete 

response (no clinical indication of disease) compared to 46 (74%) of the nonsmokers 

(those who abstained during RT) (p=.008). The two-year survival rate was 66% in the 

nonsmokers and 39% in the smokers (p=.005). Included in the regression model for 

survival were known prognostic variables: age, tumour stage, tumour site, treatment 

group and smoking status during treatment. Smoking during RT was the only 

significant variable independently associated with survival, with patients who continued 

to smoke having poorer two-year survival (p=.002). The number of years smoking was 

identified as an additional factor associated with survival (p=.033). However, a 

subsequent follow-up study by the same authors did not replicate these findings (40).  
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In 2011, Chen et al. (41) re-examined this issue by investigating the effect of continued 

smoking during RT in a sample of HNC patients. Persistent smokers (n = 101) were 

matched to controls (n = 101) who had quit smoking before treatment. Five-year overall 

survival rates were 23% and 55% respectively (p < .001). Unfortunately, this study was 

limited by retrospective analysis. Nevertheless, the data showing differing prognoses 

among active and former smokers provides cause for further investigation in this area.  

 

In addition to survival, continued smoking may also affect overall QoL in HNC 

patients. In a cross-sectional survey, Duffy et al. (31) found that smoking negatively 

influenced QoL scores in a sample of 81 HNC patients. Despite the potential treatment 

effects of continued smoking as well as the reasonable hypothesis that tobacco use 

would negatively affect QoL, the association has received little research attention in this 

population. Smoking is a key risk factor for developing HNC, is pervasive and has 

negative effects on treatment outcomes. Clarifying the rates of continued smoking and 

the level of smoking cessation care provided to this population is important when it 

comes to considering quality of care for the HNC population.  

Alcohol use 

Due to the etiologic relationship between alcohol use and HNC, continued alcohol use 

in this population has received some attention. It has been reported that a substantial 

proportion of this patient population, ranging from 37% to 54% continues to consume 

alcohol after diagnosis and approximately 16% of these patients continue to drink 

hazardously (33, 42). In addition to having a carcinogenic effect, alcohol use is often the 

cause of significant comorbidities such as secondary cancers and has been associated 

with poorer tumour response, decreased survival rates and reduced QoL in HNC 

patients (42-45).  
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It has been suggested that the association between continued alcohol use during RT and 

poorer tumour response is not just a function of the synergistic effect with comorbid 

smoking. Potential explanations offered in the literature are biologically aggressive 

tumours and resistance to RT (46). When alcohol interferes with the cancer cell 

undergoing RT, cellular mutations may occur, such as p53 mutations (47, 48). Cancer 

cells with these mutations become more aggressive and consequently have a resistance 

to RT (49). Some retrospective studies have shown that alcohol use is associated with 

poorer tumour response, however the relationship with QOL is less clear. Fortin et al. 

(44) conducted a retrospective study in 2009 to evaluate the prognostic value of 

smoking and drinking status in 1871 patients with HNC. Drinking alcohol was 

associated with inferior local control (the arrest of cancer growth at the site of origin; p 

= 0.03). For never, former, and active drinkers, the five-year local control and survival 

were 77%, 74%, and 70% (p = 0.0001) and 70%, 58%, and 56% (p = 0.0002), 

respectively. 

 

Deleyiannis et al. (50) identified the association between alcohol consumption and 

survival for 649 patients with HNC. The five-year survival estimate for those classified 

by the Michigan Alcoholism Screening Test as ‘abstinent alcoholics’ (57.1%) was 

significantly greater (p = .016 by chi-square test) than for ‘alcoholics currently 

drinking’ (40.9%). This difference remained significant after adjustment for other 

factors including site and anatomical stage of cancer.  

 

Ribeiro et al. (51) examined the prognostic significance of comorbid conditions, 

including excessive alcohol intake in a cohort of 110 patients with SCC of the tongue or 
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floor of the mouth who were admitted to a tertiary cancer hospital between 1990 and 

1994, and who underwent surgery. Daily consumption of alcohol, as measured by the 

National Cancer Institute index, was independently predictive of five-year survival 

(p=.008).  

 

Existing literature as to whether continued alcohol use is detrimental to the QoL of 

HNC patients is scarce. Potash et al. (42) examined the association between alcohol 

consumption (as measured by the Michigan Alcoholism Screening Test) and health 

related quality of life (HRQoL) one year after diagnosis in patients with HNC. HRQoL 

was measured by the Head and Neck Cancer Inventory, a well validated survey which 

measures the severity and frequency of HNC-specific problems, patients’ perception of 

their eating and overall QoL. Almost half of the 283 HNC patients in this study 

continued drinking alcohol 12 months after diagnosis. However, neither alcohol abuse 

status nor continued alcohol use was independently associated with HRQoL.  

 

In contrast, Sehlen et al. (45) conducted a study to assess which sociodemographic 

variables predict QoL after RT in patients with HNC. HNC patients (n = 83) completed 

the Functional Assessment of Cancer Therapy-General questionnaire, which was 

developed to assess cancer-specific aspects of HRQoL, at the beginning, end and six 

weeks after treatment. A cutpoint defined patients with high and low QoL. A logistic 

regression model was used to evaluate which variables at the beginning of treatment 

determined low QoL after RT. Five sociodemographic variables including alcohol abuse 

predicted low QoL (p = 0.025). There is an established causal relationship between 

alcohol use and HNC, the existing evidence suggests high rates of continued use and 

this has a potential negative effect on key treatment outcomes. There is a need for more 
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current reporting on the prevalence and pattern of alcohol use in HNC patients and 

investigation into treatment for this health behaviour.  

Depression 

Distress in cancer patients may be associated with non-adherence to treatment, poorer 

QoL and may negatively impact survival (52, 53) as well as increase treatment burden 

to the oncology team and health system (54). The US National Cancer Comprehensive 

Network (NCCN) defines distress as “an unpleasant experience of an emotional, 

psychological, social or spiritual nature, that interferes with the ability to cope with 

cancer treatment, which extends along a continuum from common normal feelings of 

vulnerability, sadness and fear, to problems that are disabling such as depression, 

anxiety, panic and feeling isolated or in a spiritual crisis” (52). Specifically, 

psychological distress such as depression and anxiety can arise in response to cancer 

related factors such as diagnosis and cancer progression, pain and adverse effects of 

treatment (55). Living with and being treated for cancer creates a ‘new normal’ for 

cancer patients and this brings with it new living conditions and symptoms (56). 

Patients with cancer may also have pre-existing mental health problems that contribute 

to increased risk of psychological distress (55). HNC patients exhibit relatively high 

rates of mental illness, particularly depression (54, 55). The current literature indicates 

that the prevalence of depression in HNC patients ranges from 22% to 57% (33, 59).  

 

The majority of the literature addressing the association between depression and 

survival in cancer includes heterogeneous cancer types. A number of reviews have been 

conducted demonstrating the relationship between depression and cancer mortality. A 

review conducted by Archer et al. in 2008 (59) found a general trend of increased 

mortality in patients with chronic depression. Of the four studies that used diagnostic 
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criteria (60-63), two showed a significant impact of a depressive disorder on cancer 

mortality. Of the 15 studies measuring depressive symptoms using validated 

questionnaires, nine showed a significant impact of depressive symptoms on mortality. 

A review and meta-analysis by Pinquart et al. in 2010 (64) analysed associations 

between depression and mortality of cancer patients by integrating the results of 105 

samples derived from 76 prospective studies. The authors found that depression 

diagnosis and higher levels of depressive symptoms predicted elevated mortality. A 

review by Spiegel and Giese-Davis (68) that aimed to disentangle the relationship 

between depression and cancer progression and mortality identified three reasons why 

depression may enhance mortality risk in cancer patients. First, depression may have a 

pathophysiological effect via neuroendocrine and immunological functions that 

influence mortality (e.g. dysregulation of the hypothalamic-pituitary-adrenal axis). 

Second, depression may impact patients’ ability to adhere to screening measures, cancer 

treatments or behaviours that maintain health (69). Third, a number of the symptoms of 

cancer and the side effects of its treatment are similar to those of depression, including 

increased sleep and appetite disturbance, fatigue and concentration difficulties. 

Therefore, measurement issues and symptom overlap may lead to side effects being 

misdiagnosed as depression.  

 

The most discernible effect of comorbid depressive symptoms and cancer is on QoL. 

Depressive symptoms have been found to affect global QoL scores in HNC patients 

during and after treatment (67). For example, Verdonck-de Leeuw et al. (68) reported 

that patients with a high level of psychological distress (as measured by the Hospital 

Anxiety and Depression Scale; HADS) (69), had significantly worse scores regarding 

QoL on a global HRQoL scale, in a sample of 58 HNC patients undergoing curative 
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treatment. These findings provide cause for further investigation into clarifying the rates 

of and designing interventions for depression in HNC.  

 

Best practice clinical guidelines  

The etiology and relationship between health behaviour and affect risk factors and 

treatment outcomes in HNC is complex. Due to the evidence for the potential negative 

effects of continued smoking, alcohol misuse and psychological distress such as 

depression, numerous evidence based clinical guidelines for cancer patients overall (52, 

69, 71), as well as specifically for HNC (52, 72), make recommendations for best 

practice including screening and brief advice or referral for appropriate further 

assessment and support. Despite the existence of best practice guidelines, translation of 

their evidence based recommendations is inconsistent overall (73, 74). Within 

oncology, evidence suggests that assessment and intervention provided by health 

professionals for tobacco use (40, 75-77), psychological distress (55, 78-81) and alcohol 

misuse and other health risk behaviours (82, 83) is suboptimal.  

Tobacco 

Numerous national and international organisations and best practice guidelines 

recommend that clinicians identify tobacco use status, and advise patients on the 

benefits of quitting (69, 84-86). The US Department of Health and Human Services 

Public Health Service developed an evidence based cessation intervention model known 

as the “5 As”: (i) Ask about tobacco use at every clinic visit, (ii) Advise to quit, (iii) 

Assess interest in quitting, (iv) Assist by providing counselling and pharmacotherapy, 

and (v) Arrange follow-up (69). The Public Health Service Treating Tobacco Use and 

Dependency tobacco treatment guidelines are endorsed by key oncology professional 

societies, including the American Association for Cancer Research (87) and the 
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American Society of Clinical Oncology (88). The National Cancer Network Smoking 

Cessation Clinical Practice Guidelines recommend standardised initial and periodic 

follow-up assessment according to smoking status and all cancer patients who are 

current smokers receive evidence based cessation treatment including pharmacotherapy 

and behavioural counselling, and follow-up (89). 

 

Despite recognition of the efficacy and importance of such guidelines, evidence 

indicates that they have been poorly implemented in oncology settings (90-92). Only 

38% of surveyed National Cancer Institute Cancer Centres record smoking as a vital 

sign (92). A survey of individual oncologists in a wide variety of treatment settings 

indicated that approximately 61% reported providing smoking cessation services (93). 

In a survey of nurses, 73% self-reported providing some level of cessation 

interventions. However, questions about each of the 5 As suggested suboptimal 

provision of care according to Public Health Service guidelines (94).  

 

Barriers to executing evidence based smoking cessation strategies include lack of 

resources, lack of institutional incentives, and poor provider awareness and education 

(95). A recent study of 1500 physicians evaluated practices, perceptions, and barriers to 

tobacco assessment and cessation in cancer patients (96). Although more than 90% of 

respondents endorsed that smoking cessation should be a standard part of cancer care, 

only 40% reported discussing medications or providing active cessation support. The 

dominant barriers to optimal provision of care were education, perceived inability to get 

patients to quit and patient resistance to cessation interventions.  
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Most research into clinician provision of smoking cessation care for cancer patients has 

been conducted across heterogeneous cancer types. However, the literature suggests that 

the provision of this care is suboptimal for HNC patients also (97). In a 2011 study, 

65% of current smokers receiving treatment for lung or HNC reported that they were 

offered smoking cessation assistance by a medical professional (98). 

Alcohol 

Due to the evidence for the carcinogenic nature of alcohol, numerous guidelines exist 

that recommend limiting alcohol consumption to reduce cancer risk in the general 

population (99, 100). The Cancer Council Australia’s Position Statement on Alcohol 

and Cancer Risk recommends that to reduce their risk of cancer, people limit their 

consumption of alcohol (101). The American Cancer Society advises that for those 

already diagnosed with cancer, alcohol intake could affect the risk of developing a new 

cancer (102). The Society also advises there are some cases during cancer treatment in 

which alcohol should be avoided. In a clinical review of HNC, the authors state that 

stopping smoking and drinking less alcohol is the most effective way to reduce 

mortality (103). However, despite the recognition that continued drinking combined 

with smoking increases risk of mortality in HNC, there are no current clinical guidelines 

that make recommendations for clinicians to assess and advise HNC patients to stop 

drinking alcohol during treatment.  

 

Given the lack of guidance for clinicians in regard to recommendations for alcohol use 

during HNC treatment, it is not surprising that data on clinicians’ provision of this care 

in HNC is non-existent. It has been reported that screening and brief intervention for 

risky alcohol use in cancer settings is poorly implemented (104) and consequently 

substance misuse including alcohol misuse is frequently underdiagnosed among cancer 
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patients (105). A retrospective chart review of two outpatient cancer clinics in the US 

found that oncology practitioners poorly and inconsistently performed assessment for 

alcohol consumption among young adult cancer survivors (106). In addition to the lack 

of specific guidelines in this area, other barriers to clinician assessment and intervention 

for alcohol use in cancer generally, and particularly in HNC, may include stigmatisation 

of addictive behaviours and lack of education about the health risk consequences of 

harmful alcohol use (104). 

Depression 

Professional associations and best practice guidelines (107-111) including the NCCN 

Clinical Practice Guidelines in Oncology: Distress Management (52) recommend that 

those responsible for the care of cancer patients routinely screen for distress and, as 

appropriate, refer for further assessment and support. Despite evidence based guideline 

recommendations, screening and referral of cancer patients for distress is not routinely 

conducted by clinicians responsible for the clinical management of cancer (52, 55, 112). 

Beginning in 2015, the American College of Surgeons Commission on Cancer has 

required cancer centres to implement programs for distress screening as a criterion for 

accreditation (111). A recent cross-sectional survey of 20 NCCN Institutions reported 

only 60% of services conducted outpatient distress screening, and even fewer services 

reported screening all patients (30%) as outlined in the NCCN standards (113). 

 

Due to the over representation of mental illness, particularly depression in HNC 

patients, recently developed Australian dietetic guidelines specific to HNC patients 

recommend screening for distress by oncology dietitians (114). However, whilst 

information on distress referral rates in HNC patients is severely lacking, it has been 

suggested that distress is especially overlooked in this population (68, 115). Barriers to 
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effective distress screening and referral for cancer patients include disagreement 

between members of an oncology treatment team around who should perform 

screening, lack of knowledge about psychosocial care, lack of information about 

appropriate referral sources, confusion about how and when to make a referral and 

resource and staffing concerns (80, 81). Consequently, formal distress screening and 

policies for referral are recommended by best practice guidelines to ensure a consistent 

level of care is provided.  

 

Research aims 

The overall aim of this thesis is to identify and address important gaps in the evidence 

base regarding modifiable behavioural and affect risk factors among a disadvantaged 

group; the HNC population. This includes an evaluation of strategies to improve the 

provision of care for patients with HNC undergoing RT. The intention is to recognise, 

describe and address the complexity of the etiology and management of these 

malignancies. This thesis does not represent a chronological program of research but 

describes a related body of work with independent research questions. This research 

took significant steps towards a robust approach to HNC care that acknowledges the 

need for recognition of risk and recurrence factors and evidence based best practice care 

when it comes to the management of HNC patients. This approach necessitated 

literature reviews, observational and experimental studies and is presented in six papers 

which form the basis of this thesis.  

Specifically, this dissertation aimed to: 

1. Describe the rates and co-occurrence of tobacco smoking, alcohol use and 

depressive symptoms in a sample of HNC patients undergoing RT (Paper One); 
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2. Systematically review the literature to determine the impact of interventions to 

improve clinician provision of screening and appropriate referral of patients with 

cancer for distress (Paper Two and Paper Three); 

3. Assess the effectiveness of clinical practice change strategies in improving 

dietitian implementation of best practice guideline recommendations for HNC 

patients (Paper Four and Paper Five); and 

4. Systematically review the literature to examine the effectiveness of smoking 

cessation interventions on smoking cessation rates in adult HNC patients (Paper 

Six). 
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INTRODUCTION TO PAPER ONE 

Whilst it has been acknowledged that a number of factors contribute to the etiology, 

treatment outcomes and risk of recurrence in HNC, specifically, tobacco smoking (1-4), 

alcohol use (1, 5-8) and depression (1, 9-13), the evidence base on rates and patterns of 

these factors is limited. Wide ranging estimates exist due in part to varying definitions 

and measures, heterogeneous groups (all cancer sites and stages of treatment) and a lack 

of current studies. Specifically, data is lacking on current estimates for tobacco 

smoking, alcohol use and depressive symptoms in the Australian HNC population. 

Furthermore, even less focus has been given to determine the co-occurrence of these 

factors in this cancer population, despite the recognition that these often cluster together 

in other populations (14-16). 

 

Consequently, Paper One aimed to describe the rates and co-occurrence of tobacco 

smoking, alcohol use and depressive symptoms in a recent Australian sample of HNC 

patients undergoing RT. In doing so, this paper characterised the population that this 

thesis focused on. In order to design effective evidence based interventions for HNC 

patients, we must first recognise the complex relationship between behavioural and 

affect risk factors, their continued occurrence and co-occurrence throughout treatment 

and endeavour to address them as part of HNC patient care.  
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Abstract 

Objective: Despite negative impacts of tobacco smoking, alcohol consumption and 

depressive symptoms on treatment outcomes among HNC patients, little research has 

been conducted investigating their co-occurrence in this group. We aimed to determine 

the prevalence of smoking; alcohol consumption; depressive symptoms; and their co-

occurrence in a sample of HNC patients undergoing RT.  

Method: 307 HNC patients agreed to participate in a multi-site stepped-wedge RCT 

evaluating the effectiveness of a dietitian-delivered health behaviour intervention to 

reduce malnutrition in patients with HNC undergoing RT. During week one of RT 

patients completed measures of smoking (carbon monoxide; CO), alcohol consumption 

(Alcohol Use Disorders Identification Test; AUDIT) and level of depression (Patient 

Health Questionnaire-9; PHQ-9).  

Results: Approximately one-fifth (21%) of patients had two or more co-occurring 

problems: current smoking, hazardous alcohol use and/or likely presence of a major 

depressive episode (MDE). Approximately one-third (34%) of the sample were current 

smokers, one-third (31%) were drinking hazardously and almost one fifth (19%) had 

likely cases of depression.  

Conclusion: Comorbidity of smoking, hazardous alcohol use and MDE is high in HNC 

patients and interventions need to address this cluster of cancer risk factors.  
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Introduction 

Tobacco smoking, alcohol consumption and depressive symptoms are important 

determinants and highly prevalent factors in the onset, prognosis and recovery from 

HNC. Continued smoking in cancer patients has been associated with several adverse 

outcomes: an increased risk for other smoking related diseases, second primary 

tumours, disease recurrence, poorer response to RT, decreased survival, decreased QoL 

scores and increased toxicity and side effects from RT (1-6). In addition to the increased 

risk for developing second primary tumours, poor RT treatment outcomes in HNC 

patients who continue smoking during treatment can be explained by a reduced tumour 

oxygen supply caused by the increase in carboxyhemoglobin in smokers (7). Continued 

alcohol intake at problematic levels has been associated with secondary cancers, 

decreased survival rates (8-10) and lower QoL scores (5) in HNC patients. There is 

robust evidence that for cancers of the mouth, pharynx, larynx and oesophagus, DNA 

damage is attributable to acetaldehyde, the carcinogenic metabolite of ethanol oxidation 

(11, 12). Depression in cancer patients is associated with increased morbidity and 

possibly increased mortality (13, 14). In HNC specifically, depressive symptoms have 

been associated with poorer QoL scores (15) and found to be predictive of malnutrition 

during treatment (16). Relationships between psychosocial factors and cancer 

progression have been observed and data from patients with existing tumours show that 

those who tend toward depressive coping methods such as hopelessness might 

experience accelerated disease progression (17).  

 

Given the importance of these risks factors, a number of studies have described patterns 

of tobacco or alcohol use, or depressive symptoms among HNC patients undergoing 

treatment. Prevalence estimates of these risk factors vary considerably. For example, 
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evidence from observational and intervention studies report between one third and 75% 

of HNC patients continue to smoke after diagnosis (3, 18-22). Despite the varying rates, 

even the lowest estimates are much higher than for the general population (23). 

Between 37-54% of HNC patients continue to consume alcohol after diagnosis, with up 

to 16% continuing to drink at a hazardous level (18, 24). Estimates of the prevalence of 

depression in HNC patients range from 15% to 57% (15, 18, 25-28). Variability in the 

reported consumption of alcohol and tobacco use among HNC patients, and the 

prevalence of depression in this group may be attributable to differences in the 

underlying prevalence rates in the population where the studies were conducted, period 

effects, or differences in measurement of tobacco (29) or alcohol use, (9, 18, 24) or 

differences in diagnostic measurements for depression (30).   

 

Of particular concern for both the immediate clinical outcomes of HNC patients, and 

their longer-term health is the co-occurrence of these risk factors. The presence of 

multiple health risk factors markedly increases the likelihood of adverse treatment 

outcomes. Smoking, alcohol misuse and depressive symptoms tend to cluster and their 

relationship is complex (31). The combination of smoking and alcohol use is common 

and patients may drink alcohol or smoke in an attempt to “self-medicate” depressive 

symptoms (32). Also, depression is associated with cravings for alcohol and nicotine 

(33). Furthermore, it has been suggested there is a causal link between alcohol misuse 

and increased likelihood of depression (34). 

 

Despite the high rates of smoking, alcohol consumption and depression reported in 

HNC patients and their effect on patient outcomes, there is little research investigating 

the rates of comorbidity of these factors in HNC patients. Duffy et al. (5, 25) conducted 
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a cross-sectional study, and a subsequent cohort study to examine the prevalence and 

associations between smoking, problem drinking, depressive symptoms and QoL 

among HNC patients recruited from a proportion of a sample of patients from Veterans 

Affairs hospitals in the US, which included patients at varying stages of treatment. In 

the cross-sectional study of 80 HNC patients, 76% scored positive for one or more of 

smoking, at-risk alcohol intake and significant depressive symptoms. The follow-up 

cohort study with a convenience sample of 973 HNC patients at varying stages of 

treatment reported similar results. However, the authors did not specify the prevalence 

of those patients with two or more of these issues. 

 

Given the clinical and public health salience of tobacco smoking, alcohol consumption 

and depressive symptoms among HNC patients, and the limitations of previous studies, 

a more comprehensive assessment of risk factors, and their co-occurrence among HNC 

patients is required. Such information is important for health service planning and to 

ensure that care is provided to HNC patients that maximises the likelihood of a positive 

long term prognosis. In particular, identification of those HNC patients who have co-

occurrence of smoking, alcohol consumption and depressive symptoms before 

undergoing radiation treatment, may assist in considering interventions in addition to 

RT.  

 

This is the first study to examine: smoking status; alcohol consumption; the severity of 

depressive symptoms; and their co-occurrence assessed during the first week of RT. Our 

primary objectives were to: 
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i) Report the rates and severity of tobacco smoking, alcohol consumption, 

depressive symptom severity and likelihood of MDE; and 

ii) Describe the pattern of co-occurrence of these factors 

 

Materials and methods 

Procedures 

In this cross-sectional study, 307 patients participated in a multi-site stepped-wedge 

RCT (Trial registration no. ACTRN12613000320752) and completed baseline 

assessments. The trial evaluated the effectiveness of a dietitian-delivered health 

behaviour intervention to reduce malnutrition in patients with HNC undergoing RT 

(30). Sites participating in the RCT generated a list of patients who met eligibility 

criteria using treatment planning software, multi-disciplinary team meetings and/or 

clinician referrals. Eligible patients were approached with information about the study 

(by their radiation oncologist and/or an independent research officer). After an 

opportunity to consider the information and have any questions answered, for patients 

who remained interested, eligibility criteria were confirmed and written informed 

consent taken (Appendix A2).  

Inclusion criteria 

Patients eligible for inclusion in the trial met the following criteria: 

• Aged 18 years or older 

• Pathologically confirmed diagnosis of HNC, involving the nasopharynx, 

oropharynx, oral cavity, larynx, or hypopharynx, requiring definitive or 

postoperative RT with curative intent (chemoradiation including neoadjuvant 

and adjuvant chemotherapy were permitted) 
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• Receiving RT to a dose of at least 60Gy with regional nodal irradiation 

including as a minimum ipsilateral nodal levels II-III 

• Available for follow-up for at least six months post study initiation 

• Capacity to provide written informed consent 

Exclusion criteria 

• Inability to communicate in English 

• Presence of organic brain diseases (impairing ability to complete questionnaires 

satisfactorily) 

• Likely insignificant oral or pharyngeal mucositis as a complication of RT 

treatment (patients with T1/T2 glottic carcinoma undergoing small-field RT or 

T1/T2 tonsil cancer undergoing unilateral treatment were excluded) 

The study received approval from the Human Research Ethics Committee (HREC) of 

Hunter New England Health (HREC/12/HNE/108; HNEHREC: 12/04/18/4.06) 

(Appendix A1). 

Measures 

Across five sites, during the first week of RT, an independent research officer 

administered assessment instruments (Appendix A3). These included demographic 

information, patient clinical characteristics, measures of smoking and alcohol 

consumption and related features (level of nicotine dependence, intentions to change 

smoking or alcohol consumption) and level of depression. The research officer also 

conducted chart reviews to extract cancer diagnosis, staging and treatment data.  

Demographic characteristics 

Demographic information included age (years), gender (male/female), marital status, 

Aboriginal and Torres Strait Islander (ATSI) status, education, accommodation and 

employment status. 
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Clinical characteristics 

Clinical information included tumour site, tumour stage, proposed RT dose, proposed 

chemotherapy, surgery and feeding tube status (prophylactic percutaneous endoscopic 

gastrostomy; PEG or nasogastric tube; NGT). 

Smoking 

Patients were asked about their smoking behaviour (ever smoked, current smoker, most 

recent cigarette, number of cigarettes within the last 24 hours, current nicotine 

replacement therapy; NRT use). Expired CO provided biochemical verification of 

smoking status. The Micro 11 Smokerlyser assessed breath levels of CO for all patients.  

A cutoff of 4 CO parts per million (PPM) was used to classify abstinence from 

smoking, as has been suggested to increase specificity in determining smoking 

abstinence, particularly for those patient groups that might be more inclined to 

misrepresent their smoking status as has been found in HNC patients (35-41). Nicotine 

dependence was measured via the Fagerstrom Test for Nicotine Dependence (FTND) -  

a six-item, reliable and valid self-report questionnaire designed to assess the strength of 

nicotine dependence (42). Item scores are summed to produce a total score, with higher 

scores indicating higher levels of nicotine dependence (0–2=very low; 3–4=low; 

5=medium; 6–7=high; 8–10=very high dependence).  

 

As a descriptive measure of chronicity and severity of smoking, intention to change was 

assessed using an adapted version of the measure developed by Etter et al. (43). For 

smoking, participants were asked to indicate the statement that best reflected their 

current plan to quit smoking; I am not thinking about quitting in the near future, I 

intend to quit in the next 6 months, I intend to quit in the next 30 days, I have quit in the 

last 6 months, I have quit for 6 months or more, or Not applicable – Never smoked.  
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Alcohol consumption 

The AUDIT (44) is a ten item self-report measure developed by the World Health 

Organisation (WHO) to identify harmful patterns of alcohol use over the preceding 12 

months (including harmful use, hazardous use and dependence). Items are summed to 

produce a total score, with scores  ≥ 8 indicating harmful or hazardous alcohol use, as 

well as possible alcohol dependence. The AUDIT-Consumption (44) consists of the first 

three items of the AUDIT (frequency of use, typical consumption and frequency of six 

or more standard drinks), and provides an index of alcohol use. It is a reliable indicator 

of heavy drinking and also demonstrates adequate sensitivity and specificity for 

detecting active alcohol abuse and dependence (44). It was employed to detect changes 

in quantity and/or type of alcohol consumed more recent to the start of treatment and 

referred to alcohol use in the preceding two months. A score of ≥ 4 in men and a score ≥ 

3 or more in women is considered positive for identifying hazardous drinking.  

 

As a descriptive measure of chronicity and severity, intention to change was assessed. 

Participants were asked to indicate the statement that best reflected their current plan to 

cut down on drinking; I am not thinking about cutting down in the near future, I intend 

to cut down in the next 6 months, I intend to cut down in the next 30 days, I have cut 

down in the last 6 months, or I have cut down for 6 months or more. This was measured 

even in those who reported never having a drink in the last two months, as the 

statements included options for having cut down. 

Depression 

The PHQ-9 (45) is a self-administered nine-item questionnaire that can either be scored 

continuously to assess depressive symptoms (depressive severity), or scored 

categorically to assess the likely presence of MDE. Participants are asked to rate (on a 
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scale of 0–3) the frequency of various MDE criteria over the previous two weeks. A 

cutoff score of ≥ 8 has been suggested for identifying MDE in cancer patients (45), and 

the severity of the depression can be rated as 0-4 = minimal; 5-9 = mild; 10-14 = 

moderate; 15-19 = moderately severe; 20-27 = severe.  

Statistical analysis 

Descriptive statistics (means, standard deviation; SD and frequencies) were conducted 

on all demographic and health variables, smoking, nicotine dependence, alcohol 

consumption and depressive symptoms. Crosstab analyses were conducted to examine 

the co-occurrence of current smoking (4 CO PPM), hazardous alcohol use (AUDIT-C 

score ≥3 for women, ≥4 for men) and likely presence of MDE (PHQ-9 score ≥8).  

For the subset of participants with complete comorbidity data (N = 276), agglomerative 

hierarchical cluster analysis was utilised to investigate the relationship between 

continuously measured smoking (CO PMM), alcohol (AUDIT-C) and depression 

(PHQ-9) comorbidities and patient demographics (age and gender). A dissimilarity 

matrix was first estimated using the ‘gower’ metric, which is appropriate for mixed 

variable types (46). Clustering was subsequently performed on this matrix using the 

'agnes' function of the 'cluster' package in R (48). The optimal clustering structure was 

determined via examination of the dendrogram, face validity and interpretability of the 

clusters, and parsimony. 

 

Results 

Patient characteristics 

The sample is described in Table 1. The mean age was 58 (SD 10) and most were male. 

31% were separated, divorced or never married. Just over half (56%) had cancer of the 

oropharynx and most had stage IV (65%) cancer. All patients were scheduled to 
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undergo RT; about a third had surgery prior to RT. Almost a quarter (23%) had a PEG 

feeding tube prior to starting RT and only 2% had a NGT.  

Smoking, alcohol and depression 

Baseline smoking, alcohol consumption and depressive symptoms are presented in 

Table 2.  

Comorbidity 

Of 276 patients with complete data for all three outcomes, 21% scored positive for two 

or more of the following problems: current smoking (4 CO PPM), hazardous alcohol 

use (AUDIT-C score ≥3 for women, ≥4 for men) and likely presence of MDE (PHQ-9 

score ≥8) (Figure 1). For those patients who had ever smoked and reported reducing 

their alcohol intake (from four or more times per week in the 12 months before baseline 

to less than that in the two months before baseline), 32% (n=13/41) also reported 

quitting smoking recently (i.e. their last cigarette was between two weeks and six 

months prior to baseline). Due to the subjective nature of hierarchical clustering, there 

are no fit statistics or threshold available with which to choose an 'optimal' number of 

clusters. The final model, therefore becomes a trade-off between the number of clusters 

and the within cluster variability; visually inspecting the dendrogram, a seven cluster 

solution appeared to be a satisfactory tradeoff. Table 3 contains the mean (SD) and 

frequencies (%) of the variables within each cluster in the chosen model.  

 

Although seven potential clusters were identified, after examining the cluster sizes it 

was evident that the bulk of the participants (N = 272) were described by four of the 

clusters. The remaining four participants in the final three clusters could be considered 

'outliers'. Cluster 1 was the largest cluster (N = 142), was entirely male, with mean  
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Table 1. Patient characteristics of HNC patients at week one of RT (N = 307) 

 

Variable N/Mean %/SD 

Age (years)  58 10.4 

Sex     

Male 244 80% 

Female 63 21% 

Country    

Australia 198 65% 

UK & Ireland 38 12% 

Other 71 23% 

Primary language     

English 285 93% 

Other 22 7% 

ATSI     

Yes 6 2% 

No 300 98% 

Marital status     

Married 156 51% 

De-facto/common law couples 37 12% 

Widowed 12 4% 

Separated/divorced 57 18% 

Single, never married 40 13% 

Other 5 2% 

Education level    

4 years of high school or less 112 36% 

6 years of high school 155 50% 

University/Vocational College 146 48% 

Other 1 <1% 

Accommodation (past year)    

Private residence (own home, private rental) 297 97% 

Partially supported living (Department of 

housing, independent unit in retirement 

village/nursing home) 

9 3% 

Other 1 <1% 

Employment (past year)   

No job 19 6% 
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Full time 152 50% 

Part time/casual 31 10% 

Housework/stay at home parent 7 2% 

Studying 2 1% 

Retired/volunteer 84 27% 

Other 12 4% 

Tumour site   

Nasopharynx 23 8% 

Oropharynx 171 56% 

Oral Cavity 66 22% 

Larynx 29 9% 

Hypopharynx 11 4% 

Unknown Primary 7 2% 

Tumour stage   

I 12 4% 

II 39 13% 

III 57 19% 

IV 199 65% 

RT 307 100% 

Surgery prior to RT 97 32% 

Concurrent chemotherapy 247 81% 

Prophylactic PEG 71 23% 

Prophylactic NGT 7 2% 

Hospital site   

Site 1 23 8% 

Site 2 100 33% 

Site 3 83 27% 

Site 4 101 33% 
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Table 2. Smoking, alcohol consumption and depressive symptoms at baseline 
 

Variable N (%) 

Smoking  

Current smoker (self-report) (n=304) 40 (13%) 

Number of cigarettes within last 24 hours (n=38)  

0-9 28 (74%) 

10-20 9 (24%) 

21-30 1 (3%) 

Ever smoked (n=305) 232 (76%) 

Currently using NRT (n=232) 18 (9%) 

Most recent cigarette (n=230)  

<24hours 38 (17%) 

<2 weeks 11 (5%) 

<1 month 11 (5%) 

<6months 46 (20%) 

<1 year 9 (4%) 

<5 years 16 (7%) 

>5 years 99 (43%) 

Nicotine Dependence; FTND (patients who had smoked in the 

last month) (n=53) 

 

Very low 19 (36%) 

Low 19 (36%) 

Medium 6 (11%) 

High 9 (17%) 

Very high 0 

CO confirmed current smokers (n=280)   

CO PPM ≥4 94 (34%) 

Intentions to change (smoking) (n=295)  

I am not thinking about quitting in the near future  15 (5%) 

I intend to quit in the next 6 months  15 (5%) 

I intend to quit in the next 30 days  16 (5%) 

I have quit in the last 6 months  67 (23%) 

I have quit for 6 months or more  113 (38%) 

Not applicable – Never smoked 71 (24%) 

Alcohol consumption  

AUDIT (past year)  

Frequency of use (how often do you have a drink containing 

alcohol?) (n=303) 

 

Never 46 (15%) 
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Monthly or less 56 (19%) 

2 to 4 times a month 34 (11%) 

2 to 3 times a week 57 (19%) 

4 or more times a week 109 (36%) 

Typical consumption (alcohol drinks on a typical day when 

drinking?) (n=257) 

 

1-2 129 (50%) 

3-4 66 (26%) 

5-6 43 (17%) 

7-9 5 (2%) 

10 or more 14 (5%) 

Frequency of 6 or more standard drinks on one occasion 

(n=257) 

 

Never 111 (43%) 

Less than monthly 54 (21%) 

Monthly 40 (16%) 

Weekly  30 (12%) 

Daily or almost daily  22 (9%) 

Harmful/hazardous use (AUDIT ≥8) (n=294) 77 (30%) 

AUDIT-C (past 2 months)  

Frequency of use (how often do you have a drink containing 

alcohol?) (n=306) 

 

Never 114 (37%) 

Monthly or less 47 (15%) 

2 to 4 times a month 38 (12%) 

2 to 3 times a week 47 (15%) 

4 or more times a week 60 (20%) 

Typical consumption (alcohol drinks on a typical day when 

drinking?) (n=192) 

 

1-2 119 (62%) 

3-4 39 (20%) 

5-6 23 (12%) 

7-9 2 (1%) 

10 or more 9 (5%) 

Frequency of 6 or more standard drinks on one occasion (n=192)  

Never 133 (70%) 

Less than monthly 18 (9%) 

Monthly 14 (7%) 

Weekly  14 (7%) 
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Daily or almost daily  13 (7%) 

Hazardous drinking (AUDIT-C ≥3 for women, ≥4 for men) 

(n=306) 

94 (31%) 

 

Intentions to change (alcohol use) (n=301)  

I am not thinking about cutting down in the near future  140 (47%) 

I intend to cut down in the next 6 months  7 (2%) 

I intend to cut down in the next 30 days  14 (5%) 

I have cut down in the last 6 months  105 (35%) 

I have cut down for 6 months or more  35 (12%) 

Depressive symptoms (PHQ-9) (n=303)  

Minimal  197 (65%) 

Mild 70 (23%) 

Moderate 22 (7%) 

Moderately severe  11 (4%) 

Severe  3 (1%) 

Likely presence of MDE (PHQ-9 score≥8) 58 (19%) 
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Figure 1. Comorbidity at baseline 

 

Table 3. Cluster characteristics 

 
Cluster 
(N) 

Alcohol 
(Mean(SD)) 

Smoking 
(Mean(SD)) 

Depression 
(Mean(SD)) 

Age 
(Mean(SD)) 

Males 
(N(%)) 

Females 
(N(%)) 

Cluster 1 
(N = 142) 

1.5 (1.5) 3.0 (1.3) 2.7 (2.5) 58.9 (8.8) 142 (100%)  

Cluster 2 
(N = 49) 

2.2 (1.5) 2.7 (2.1)  3.9 )3.4) 56.2 (13.1)  49 (100%) 

Cluster 3 
(N = 33) 

1.5 (1.9) 5.5 (4.3) 12.2 (5.6) 56.1 (12.1) 33 (100%)  

Cluster 4 
(N = 48) 

7.8 (2.2) 5.1 (3.3) 2.9 (2.4) 58.6 (9.7) 48 (100%)  

Cluster 5 
(N = 1) 

8.0 ( . ) 3.0 ( . ) 6.0 ( . ) 72.0 ( . )  1 (100%) 

Cluster 6 
(N = 2) 

0.0 (0.0)  17.5 (4.9) 6.0 (7.1) 54.5 (2.1)  2 (100%) 

Cluster 7 
(N = 1) 

5.0 ( . ) 21.0 ( . ) 16.0 ( . ) 60.0 ( . ) 1 (100%)  

 

comorbidity scores below the thresholds indicative of hazardous drinking, smoking or 

depression. Cluster 2 (N = 49) was similar to Cluster 1, except that it contained all 

females. Cluster 3 (N = 33) participants were male, and the mean comorbidity scores 

were indicative of smoking and depression, but not of hazardous alcohol consumption. 

Cluster 4 (N = 48) was also entirely male, and the mean comorbidity scores were 

indicative of hazardous drinking and smoking, but not of depression. However, it must 

be noted that the SDs for each of the means are quite large, and therefore confidence 

16 30 
7 

Likely 
presence of 

MDE 

Hazardous 
alcohol use 

Current smoker 

41 

43 22 

6 

111 
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intervals would overlap between clusters. Of the remaining 'outlier clusters', Cluster 5 

contained a single female participant, with hazardous drinking levels, low CO PPM and 

mild depression. Cluster 6 contained two females, with zero alcohol consumption, 

heavy smoking, and mild depression. Cluster 7 contained a single man, with hazardous 

drinking, heavy smoking, and high depression. 

 

Discussion 

Comorbidity 

This is the first study to examine: smoking status; alcohol consumption; the severity of 

depressive symptoms; and their co-occurrence in HNC patients assessed during the first 

week of RT. Approximately one fifth of the sample (n = 59/276; 21%) scored positive 

for two or more problems; smoking, hazardous alcohol consumption and probable 

depression. Interestingly, of patients who reported i) having smoked in their lifetime; 

and ii) reducing their alcohol intake prior to baseline, approximately one third reported 

quitting smoking relatively recently. This is in line with previous research that suggests 

smoking cessation can enhance sobriety from alcohol, as opposed to impede alcohol 

abstinence (49). 

 

Four main clusters were identified, corresponding to males and females without any 

comorbid substance use and depression, males with comorbid smoking and depression, 

and males with comorbid smoking and drinking. These clusters suggest that: i) males 

may be more likely to exhibit comorbid conditions, and that, ii) if comorbid conditions 

are present, smoking may be accompanied by either depression or problematic drinking. 

This fits with previously reported increased rates of smoking (50) or drinking (51) alone 

in male HNC patients. There is considerable debate in the literature about the extent and 
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nature of gender differences in the psychosocial adaptation to cancer (52). However, our 

findings offer a further insight into a group of male HNC patients that may require 

additional supports due to co-occurring issues.  

 

In an oncology setting, HNC patients may feel overwhelmed by recent diagnosis, 

treatment schedules and side effects. Health professionals’ focus may be primarily on 

treating the malignancy and resources and time are limited. In such circumstances, it 

would be valuable to treat comorbid problems together rather than separately. 

Treatments such as cognitive behaviour therapy (CBT) and motivational interviewing 

(MI) can be employed for smoking, problematic alcohol consumption and depression, 

and evidence suggests that integrated treatment for comorbid problems is effective (53-

55).  

 

There is little research investigating effective interventions for such comorbidity in this 

population. The co-occurrence of reduced alcohol intake and smoking in our 

participants prior to baseline, demonstrates the potential for concurrent reductions in 

smoking and alcohol use in the HNC population. For those HNC patients who continue 

to smoke, drink alcohol at hazardous levels or experience depressive symptoms during 

treatment and particularly those with co-occurrence of these issues, a multicomponent, 

intensive treatment may be beneficial (18).  

Smoking  

Consistent with previous research, approximately one third (34%) of the sample were 

current smokers (3, 18, 21, 22). Continued smoking throughout cancer treatment has 

negative implications for treatment efficacy and survival (1-6). However, a substantial 

proportion of patients in our study were smoking at the beginning of RT. Coupled with 
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the potential for those who had recently quit to relapse over the course of treatment, 

assessment of smoking status and the development of cessation interventions in this 

group warrants attention. A recent review (56) found that very few smoking cessation 

trials have been conducted with the HNC population but that a multicomponent 

approach (i.e. pharmacotherapy and evidence based psychosocial therapies) may be 

beneficial, also addressing co-occurring risk factors.  

 

Self-reported smoking status was also much lower than reported in previous studies 

with HNC patients (3, 18, 21, 22). Given the research that suggests patients may 

minimise their smoking status, particularly in smoking related cancers, it may be that 

some patients misrepresent their smoking status (39). There is evidence that for some 

cancer patients, particularly those with smoking related cancers such as HNC, diagnosis 

is sufficient to produce abstinence (19, 57-59). However, there is also a considerable 

rate of relapse for HNC patients who quit smoking; as high as between 13 and 90% 

depending on follow-up period (21, 38, 60, 61). Given the evidence that demonstrates 

the negative effects of tobacco use on treatment outcomes and survival, smoking status 

should be measured and biochemically confirmed at diagnosis, throughout treatment 

and at follow-up in this population (62), with a view to offering assistance with 

smoking cessation interventions. 

Alcohol consumption 

Compared to smoking, less research has been conducted on alcohol consumption in 

HNC patients and the results of our study help to characterise this health behaviour in 

this cancer population. The rate of alcohol consumption (last 12 months 85%; last two 

months 63%) in our sample was comparable to that of current drinkers (75%) in a 

sample (n = 107) of newly diagnosed HNC patients (63). Further, about one third of our 
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sample scored positive for hazardous drinking, relative to the past two months (AUDIT-

C). This finding combined with those who were found to be at risk of alcohol related 

disorders (30%; AUDIT; past 12 months) is similar to rates described in previous 

studies (5, 24, 64). Given the association between problem drinking and secondary 

cancers, decreased survival rates and poorer QoL (5, 8-10), this degree of problem 

drinking in HNC patients is concerning.   

 

It has been suggested that the high rate of continued drinking in this population may be 

in part explained by lack of patient awareness of the association between alcohol and 

HNC (24). Indeed, almost half of our sample endorsed “I am not thinking about cutting 

down (alcohol use) in the near future”. Health care personnel across numerous 

specialties have reported that they do not deem discussing alcohol acceptable (64). 

However, physicians involved in the treatment of HNC patients are well placed to 

provide information about the hazards of continued drinking and studies of primary care 

patients have demonstrated that most are open to advice from physicians about their 

alcohol use (65). Opportunities also exist for nurses and other health care professionals 

to routinely ask about alcohol use to hospital inpatients (66). This opportunity for 

intervention is especially important in HNC patients where alcohol consumption in 

combination with smoking is responsible for the majority of these cancers (67) and 

continued use increases the risk of a secondary cancer (10). A recent study found an 

alcohol abstinence program for surgically treated HNC patients was effective in 

reducing morbidity and improved outcomes, including significantly reduced hospital 

stay and time lapse to starting adjuvant RT in the contracted group (68).  
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Despite the high rate of current drinking at baseline, a proportion of patients had cut 

down on drinking four or more times per week from 36% in the last 12 months to 20% 

in the last two months. More patients were also drinking in the lower range of drinking 

on a typical day in the past two months as compared to the past 12 months. It may be 

that as for smoking, the symptoms or diagnosis of cancer is sufficient to change alcohol 

use for some, whilst others who continue to drink at harmful levels despite a cancer 

diagnosis need additional support to cut down. 

Depression 

Almost one fifth (19%) of our patients were identified as having likely cases of 

depression using the PHQ-9. This is consistent with the lower range of rates reported in 

the HNC literature (15, 18, 24-27). Identifying the prevalence of depression in HNC 

patients is complicated by the use of varying screening and diagnostic tools, unclear 

reporting of depression diagnoses versus depressive symptoms and time of 

measurement (e.g. pre or post cancer treatment). However, even conservative estimates 

of depressive symptoms and likely cases of depression in this cancer population at the 

pretreatment stage warrants attention. The importance of screening for depression and 

offering referral for psychosocial support has been highlighted in the numerous 

evidence based cancer guidelines that recommend this delivery of care (69-71).  

Limitations 

A limitation of the study is that, although a valid self-report tool was used to measure 

the likelihood of meeting criteria for a major depressive disorder, this was not 

confirmed by a diagnostic assessment and may have resulted in an overestimation of 

patients with depression. The patients in our sample were undergoing treatment with 

curative intent. Consequently, our findings are limited to this population. Rates of 

health behaviours such as smoking and alcohol use as well as depression may vary in 
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HNC populations that are undergoing supportive care or no treatment at all. The results 

from the cluster analysis are descriptive only, and the large standard errors for the mean 

estimates indicate that the comorbidities scores are not significantly different between 

the clusters. 

Conclusions 

The occurrence of smoking, alcohol consumption, and depressive symptoms was 

considerable. For a sizeable group of patients, these problems were co-occurring. 

Screening and assessment of these behaviours and conditions should be conducted prior 

to treatment in order to provide intervention for those who continue to smoke or for 

recent quitters, consume alcohol or experience depression. Additional support may be 

necessary for a subgroup with comorbid issues. Treating smoking, hazardous alcohol 

use and/or depressive symptoms is likely to be associated with improved treatment 

outcomes and greater survival in HNC patients. 
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INTRODUCTION TO PAPER TWO AND PAPER THREE 

 
Paper One added to the evidence base by presenting the rates and co-occurrence of 

tobacco smoking, alcohol use and depressive symptoms in a recent Australian sample of 

HNC patients undergoing RT. Whilst all three of these factors are key to HNC care, 

distress is now internationally endorsed as the sixth vital sign in cancer (1), screening 

for distress is a requirement for some cancer centres’ accreditation (2, 3) and is included 

in numerous best practice guidelines for cancer (2, 4-8). Consequently, Paper Two and 

Paper Three focused on the existing literature regarding the translation of this evidence 

into cancer care.  

 

The research presented in Paper Two and Paper Three was designed to critically review 

existing studies of interventions that aimed to improve clinician provision of screening 

and appropriate referral of patients with cancer for distress. This review aimed to 

synthesise the available literature in an effort to identify effective strategies as well as 

areas for improvement for implementation of distress screening and referral. Specific to 

this thesis body of work, the review informed the development of practice change 

strategies employed in the RCT presented in Paper Four and Paper Five that includes 

implementation of guideline recommendations for depression screening and referral in 

HNC patients.  
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ABSTRACT 

Introduction: It is estimated that 35%–40% of cancer patients experience distress at 

some stage during their illness. Distress may affect cancer patients’ functioning, 

capacity to cope, treatment compliance, QoL and survival. Best practice clinical 

guidelines recommend routine psychosocial distress screening and referral for further 

assessment and/or psychosocial supports for cancer patients. However, evidence 

suggests this care is not provided consistently.  

Methods and analysis: We developed our methods following the Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis (PRISMA) statement (Appendix A5). 

The review is registered with PROSPERO (Appendix A6) and any amendments to the 

protocol will be tracked. The primary aim of this systematic review is to examine the 

impact of interventions delivered in health care settings that are aimed at i) improving 

routine screening of patients for psychosocial distress and ii) referral of distressed 

cancer patients for further assessment and/or psychosocial support. The effectiveness of 

such interventions in reducing cancer patient psychosocial distress; and any unintended 

adverse effect of intervention will also be assessed. Data sources will include the 

bibliographic databases Cochrane Central Register of Controlled Trials; CENTRAL in 

the Cochrane Library, MEDLINE, EMBASE, PsycINFO and CINAHL. Eligible studies 

must compare an intervention (or two or more interventions) in a health care setting to 

improve the rate of screening for psychosocial distress and/or referral for further 

assessment and/or psychosocial support for cancer patients with no intervention or 

‘usual’ practice. Two investigators will independently review titles and abstracts, 

followed by full article review and data extraction. Disagreements will be resolved by 

consensus and if necessary, a third reviewer. Where studies are sufficiently 

homogenous, trial data will be pooled and meta-analyses performed.  
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INTRODUCTION 

Rationale 

Between 35%–40% of cancer patients experience distress at some stage during their 

illness (1). Despite this, distress is often unrecognised in cancer patients by clinicians 

(2). Psychological distress can arise in response to cancer related factors such as 

diagnosis and cancer progression (2). Distress may affect cancer patients’ functioning, 

capacity to cope, treatment compliance, QoL and survival (3, 4) and increase the 

treatment burden to the medical team and health care system (5). Addressing distress in 

cancer populations is, therefore, an important health priority. 

 

The importance of psychosocial care for cancer patients is recognised by professional 

associations and is included in clinical guidelines (5, 6). The NCCN Clinical Practice 

Guidelines in Oncology: Distress Management (3), and the National Institute for 

Clinical Excellence guidance manual, Improving Supportive and Palliative Care for 

Adults with Cancer (7) recommend routine screening for psychosocial distress and 

subsequent assessment or referral to appropriate services by those responsible for the 

care of patients with cancer. The Institute of Medicine report, Care for the Whole 

Patient recommends screening for distress and the development of a treatment plan with 

referrals as needed to psychosocial services (8). In 2015, the American College of 

Surgeons Commission on Cancer required cancer centres to implement screening 

programs for psychosocial distress as a new criterion for accreditation (9). Systematic 

reviews and meta-analyses on which these recommendations are based have 

demonstrated distress screening and referral improves the identification and 

management of psychosocial distress and reduces psychological morbidity in patients 

with cancer (4, 10).  
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Despite evidence based guideline recommendations, screening and referral of cancer 

patients for psychosocial distress is not routinely conducted by clinicians responsible 

for the clinical management of cancer patients (3, 11). While previous reviews have 

examined the Distress Thermometer (DT) (1) on cancer patients’ outcomes such as QoL 

or depression (12-16) or the impact of patient reported outcome measures to improve 

identification of distressed patients and improve treatment decisions (17, 18) we are not 

aware of any previous systematic review of interventions to improve clinician provision 

of screening and appropriate referral of cancer patients per-se. Reviews of clinical 

practice change interventions more broadly suggests that a range of interventions may 

be effective in improving clinician provision of care consistent with guidelines 

recommendations such as educational strategies, audit and feedback, use of reminders 

and multiprofessional collaboration (19-21).  

 

Objectives 

In the absence of reviews particularly aimed at interventions to increase screening and 

referral for distress in cancer patients, the primary aims of the review are to determine 

the impact of interventions to improve clinician provision of screening and appropriate 

referral of cancer patients for distress. In particular, we will assess the impact of such 

interventions on:  

i) improving screening of patients for psychosocial distress; and  

ii) improving referral of cancer patients who screen positive on a measure of distress for 

further assessment and/or psychosocial support  

The secondary aims of the review are to: 

i) describe the effectiveness of such interventions on reducing cancer patient 

psychosocial distress; and  
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ii) describe any unintended adverse effects of such intervention. 

 

METHODS AND ANALYSIS 

The review methods are based on the PRISMA statement (22). 

Eligibility criteria 

Study characteristics 

Types of studies 

Inclusion criteria 

Studies with the following study designs will be included: 

• RCTs, including cluster RCTs; 

• staggered enrolment trials or stepped-wedged trials; 

• quasi-randomised trials 

• quasi-experimental trials with comparison/control groups, including non-

randomised pre-post (before-after) trials with one or more intervention and 

control groups, time-series/interrupted time-series trials (including multiple 

baseline trials) with independent control groups, preference trials and regression 

discontinuity trials; 

• natural experiment studies that have a comparison group. 

Any trials without parallel comparison or control groups will be excluded. There will be 

no restriction based on length of follow-up. There will be no restrictions based on year 

of study publication or language. Only studies published in peer reviewed scientific 

journals will be included.  

Participants 

Inclusion criteria 



PAPER TWO: Interventions to improve screening and appropriate referral of patients 
with cancer for distress: Systematic review protocol 

 77 

Participants could include:  

i) Adult cancer patients who are about to undergo, are currently undergoing or have 

undergone medical treatment; including RT, chemotherapy, surgery or combined 

modality; 

ii) Clinical staff members such as physicians, surgeons, and oncologists, nurses, and 

allied health professionals responsible for the care of cancer patients at any stage of 

treatment within primary and secondary health care settings such as hospitals, general 

practices or oncology clinics; 

iii) Administrative staff of health services including hospital managers and quality 

assurance staff responsible for improving the delivery of health services to cancer 

patients; government or non-government cancer services or other organisations that may 

influence screening and referral of cancer patients. 

Exclusion criteria 

Studies which examine screening for psychosocial distress and/or referral for 

appropriate psychosocial support for carers of patients with cancer, or survivors of 

cancer, will be excluded. Studies reporting on cancer patients under the age of 18 will 

be excluded.  

Types of Interventions 

Inclusion criteria 

Interventions will be included that are implemented in a health setting that aim to 

improve the rate of routine screening procedures for psychosocial distress and/or 

referral for appropriate psychosocial support in health care settings. Interventions could 

include quality improvement initiatives, education and training (23-25), performance 

feedback, prompts and reminders (19), implementation resources (26), financial 
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incentives (27) or the use of opinion leaders (23, 28). Interventions could be singular or 

multicomponent.  

 

Consistent with the definition of distress provided by the NCCN (3) psychosocial 

distress will include any form of experienced distress, which may be due to emotional, 

psychological, social or spiritual factors. For the purposes of the review, distress 

screening is defined as the standardised brief assessment of patients to determine 

whether referral for more extensive assessment and/or psychosocial support services is 

warranted. Trials of interventions to improve the use of standardised screening tools or 

instruments with or without additional clinical judgement will be included. Studies 

using clinical judgement of psychosocial distress alone, without use of a formal 

screening tool will be excluded.  Screening instruments could include traditional 

measures of psychosocial distress such as the DT (3), patient reported outcome 

measures of psychological distress including depression and anxiety, for example, the 

Hospital Anxiety and Depression Scale (HADS) (29) and measures of HRQoL that 

include a psychological distress component as a core component domain, for example, 

the MOS 36-Item Short-Form Health Survey (30). Administration of the screening 

instrument may be completed orally or via a paper-based questionnaire or 

computer/tablet questionnaire. 

 

Referral for psychosocial support will include any written or verbal offer or direction of 

a patient for further review, consultation, assessment or treatment with any health 

professional including the primary oncology team or health service offering 

psychosocial support such as psycho-oncology services. Referral must be made as part 
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of the implemented intervention and based on the results of a distress screening 

instrument. The referral should not be based on clinical judgement alone.  

 

Studies will be included if they implement either distress screening only or distress 

screening and appropriate referral. Interventions targeting a range of clinical practices 

such as treatment or management decisions, or medication prescription that also include 

screening for psychosocial distress and/or referral for appropriate psychosocial support 

will be included only when data for changes in screening and/or referral is reported 

separately from other outcomes. Studies where research staff conduct screening or 

referral will be excluded, as will trials of population-based community screening 

programmes. 

Exclusion criteria 

Studies using clinical judgement of psychosocial distress alone, without use of a formal 

screening tool will be excluded. Studies where research staff conduct screening or 

referral will be excluded, as will trial of population-based community screening 

programmes. 

Comparisons 

Comparisons will be included that are no intervention controls, ‘usual’ practice, or that 

are alternative interventions. 

Outcomes 

Primary outcomes:  

i) Any outcome measure reporting the provision of screening for psychosocial 

distress will be included (e.g. number or % of cancer patients screened). 

Such data may be obtained from medical record audits, client or clinician 

report, administrative data, audio recording or other sources. 
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ii) and/or any outcome measure of the provision of referral for further 

assessment and/or psychosocial support (e.g. number or % of cancer patients 

referred). Such data may be obtained from medical record audits, client or 

clinician report, administrative data, audio recording or other sources such as 

records of referral service use by organisations providing psychosocial care 

for cancer patients. 

Secondary outcomes: 

i) Any validated outcome measure psychosocial distress in the patients (e.g. 

distress outcome assessments (such as the Kessler Psychological Distress 

Scale) will be included (31). 

ii) Any outcome measure of unintended adverse effects or barriers of the 

intervention to patients, clinicians or health services such as stress in health 

professionals providing psychosocial screening and referral (32). 

 

Information sources 

Electronic databases 

The following electronic databases will be searched for potentially eligible studies; the 

CENTRAL in the Cochrane Library, MEDLINE, EMBASE, PsycINFO and CINAHL. 

The Medline search strategy below will be adapted for other databases and will include 

filters used in other systematic reviews for population (cancer patients) (33), screening 

for distress (34) and referral (35) and psychosocial support (36).  

Other sources 

Studies will also be obtained from the following sources: 

• Reference lists of included studies 
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• Hand searching of three relevant journals in the field (published in the last five 

years); Journal of the NCCN, Psychooncology and Supportive Care in Cancer 

• Hand searching of conference abstracts published in the preceding two years 

from the International Psycho-Oncology Society and the Society of Behavioural 

Medicine 

• A grey literature search using Google Scholar (published online in the last five 

years – the first 200 citations will be examined) 

 

Search strategy 

The search strategy for MEDLINE is in Appendix A7. This strategy will be adapted to 

the other electronic databases, with any modifications reported in the review 

manuscript. 

 

Study selection  

The titles and abstracts retrieved by electronic searches will be exported to a reference 

management database (Endnote version X6) to remove duplicates. Two reviewers will 

independently screen abstracts and titles. The reviewers will not be blind to the author 

or journal information. Screening of studies will be conducted using a standardised 

screening tool and will be pilot tested with a sample of articles before use. The abstracts 

of papers that are in a language other than English will be translated using Google 

Translate. If considered eligible or eligibility is unclear, professional translation of the 

full paper with be undertaken. 

The full texts of manuscripts will be obtained for all potentially eligible trials for further 

examination. For all manuscripts, the primary reason for exclusion will be recorded and 

documented in the excluded studies table. Discrepancies between the two review 
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authors regarding study eligibility will be resolved by discussion and consensus and if 

necessary, a third reviewer. 

 

Data extraction 

The two review authors will independently extract data from the included trials using a 

pre-piloted data extraction form that will be developed based on recommendations from 

the Cochrane Handbook for Systematic Reviews of Interventions (37). The data 

extraction form will be piloted before use. Discrepancies between reviewers regarding 

data extraction will be resolved by discussion and consensus and if necessary, include a 

third reviewer. Information will be transferred from data extraction forms into statistical 

software for meta-analyses.  

Data items 

The following information will be extracted: 

• Authors, year and journal 

• Study eligibility, study design, health care provider type (e.g. nurses), 

country, health care setting (e.g. oncology clinic) 

• Patient characteristics and demographics including cancer site, cancer stage, 

age, sex, cancer treatment type, treatment status (pre/undergoing/post) 

• Characteristics of the intervention, including the duration, intervention 

strategies, the theoretical underpinning of the study (if noted in the study), 

screening instrument 

• Trial primary and secondary outcomes, including sample size, the data 

collection method, validity of measures used, any measures of client uptake 

or use of psychosocial support services following referral, effect size, 

measures of change in psychosocial distress 



PAPER TWO: Interventions to improve screening and appropriate referral of patients 
with cancer for distress: Systematic review protocol 

 83 

• Source(s) of research funding and potential conflicts of interest 

• Number of participants per experimental condition as well as information to 

allow assessment of risk of study bias 

Attempts will be made to contact the corresponding authors of included trials in 

instances where data is unavailable in the published manuscript. 

 

Assessment of risk of bias 

Two review authors will independently assess the risk of bias of all included trials in 

accordance with The Cochrane Collaboration’s tool in the Cochrane Handbook for 

Systematic Review of Interventions (37). Disagreement between raters will be resolved 

by discussion and consensus with the involvement (if necessary) of a third review 

author. An additional criterion ‘potential confounding’ will be included for the 

assessment of the risk of bias in non-randomised trial designs (37).  

 

Data analysis 

Summary measures 

There are a variety of commonly used screening instruments and scoring thresholds for 

psychosocial distress (34). As such, it is anticipated that there will be a range of 

different outcome measures reported across included studies, which may make meta-

analysis of the data from these trials inappropriate, in which case, findings of included 

studies will be presented narratively. However, for the primary outcomes pertaining to 

provision of screening for distress and referral for further assessment and/or 

psychosocial care, and secondary outcomes, attempts will be made to conduct meta-

analysis using data from included trials. For binary outcomes the standard estimation of 

the odds ratio and a 95% confidence interval will be calculated. For continuous data the 
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mean difference will be calculated where a consistent measure of outcome is used in 

included trials.  Where different continuous measures are used to examine an outcome, 

the appropriateness of calculating a standardised mean difference will be considered. 

Authors of included trials will be contacted to provide additional information if any 

outcome data is unclear or missing. 

Data synthesis and analysis 

Meta-analysis will be performed using random effects models where suitable data and 

homogeneity exist (Isq <75%). Clustered trials will be examined for unit of analysis 

errors. An effective sample size will be calculated for use in meta-analysis for trials 

with unit of analysis errors without appropriate statistical adjustment. Data will not be 

pooled for trials of different study designs (e.g randomised and non-randomised 

designs). Sensitivity analysis will be performed by removing studies with a high risk of 

bias and by removing outliers contributing to statistical heterogeneity.  

Assessment of study heterogeneity  

Heterogeneity will be examined using visual inspection of box plots, forest plots and 

using the I2statistic. Where there is evidence of high heterogeneity (>Isq>75%), 

heterogeneity will be explored via subgroup analyses according to trial intervention and 

population characteristics. Funnel plots will be generated by statistical software to enable 

the assessment of publication bias. 

Grading the strength of evidence 

As recommended by the Cochrane Handbook for Systematic Reviews of Interventions 

(37), the overall quality of evidence on outcomes will be presented using the GRADE 

(Grades of Recommendation, Assessment, Development and Evaluation) approach, 

which involves consideration of within-study risk of bias (methodological quality), 

directness of evidence, heterogeneity, precision of effect estimates and risk of publication 
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bias. The overall quality of evidence will be rated at four levels: high, moderate, low and 

very low. 

 

DISCUSSION 

Despite guideline recommendations for psychosocial distress screening and referral in 

cancer, research suggests this care is not provided consistently (2, 38). Presently it 

remains unclear as to the effectiveness of interventions aimed at improving clinicians’ 

provision of routine screening and referral for further assessment and/or treatment for 

psychosocial distress in cancer patients. The conclusions drawn from the present 

review, when disseminated to policy-makers, health care providers, and researchers will 

be helpful in identifying effective approaches for designing interventions aimed to 

improve the rate of routine provision of this care.  
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ABSTRACT 

Objectives: The primary aim of the review was to determine the effectiveness of 

strategies to improve clinician provision of distress screening and referral of patients 

with cancer.  

Design: Systematic review. 

Data sources: Electronic databases (CENTRAL, MEDLINE, EMBASE, PsycINFO and 

CINAHL) were searched until July 2016. 

Inclusion criteria: Population - Adult cancer patients and clinical staff members. 

Intervention - Any strategy that aimed to improve the rate of routine screening and 

referral for detected distress of cancer patients. Comparison - No intervention controls, 

‘usual’ practice, or alternative interventions. Outcome – (Primary) any measure of 

provision of screening and/or referral for distress, (secondary) psychosocial distress, 

unintended adverse effects. Design - Trials with or without a temporal comparison 

group including randomised and non-randomised trials, and uncontrolled pre-post 

studies. 

Data extraction and analysis: Two review authors independently extracted data. 

Heterogeneity across studies precluded quantitative assessment via meta-analysis and so 

a narrative synthesis of the results is presented.  

Results: Five studies met the inclusion criteria. All studies were set in oncology clinics 

or departments and used multiple implementation strategies. Using GRADE, the overall 

rating of the certainty of the body of evidence reported in this review was assessed as 

very low. Three studies received a methodological quality rating of weak and two 

studies received a rating of moderate. Only one of the five studies reported a significant 

improvement in referrals.  
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Conclusions: Current research provides inconsistent evidence from predominantly poor 

quality studies of the effectiveness of strategies to improve the routine implementation 

of distress screening and referral for cancer patients. The small number of trials to date 

combined with the low quality evidence highlights the need for well-designed studies to 

identify effective support strategies to maximise the potential for successful 

implementation.  

  



PAPER THREE: Interventions to improve screening and appropriate referral of patients 
with cancer for distress: Systematic review  

 94 

INTRODUCTION 

Rationale 

Distress interferes with the ability to cope with cancer treatment, and can include 

problems that are disabling such as depression, anxiety, panic and feeling isolated or in 

a spiritual crisis (1). Between 20% to 47% of cancer patients experience significant 

levels of distress (1). Distress can arise in response to cancer related factors such as 

diagnosis and cancer progression, pain and adverse effects of treatment (2). Distress in 

cancer patients may lead to non-adherence to treatment, poorer QoL and may negatively 

impact survival (1, 3) as well as increase treatment burden to the oncology team and 

health system (4). Therefore, recognising and treating distress in cancer populations is 

an important health priority.  

 

Professional associations and clinical guidelines (5-9) including the NCCN Clinical 

Practice Guidelines in Oncology: Distress Management (1) recommend that those 

responsible for the care of cancer patients routinely screen for distress and, as 

appropriate, refer for further assessment and support. These recommendations are based 

on systematic reviews and meta-analyses that have demonstrated screening improves 

the timely management of distress (3, 10), improves adherence to treatment, reduces 

burden to the treatment team and can avoid progression to more severe anxiety or 

depression (1). Best practice guidelines recommend that distress be scored on a 

continuum from low to high using standardized tools in order to differentiate low to 

high levels of distress and inform treatment approach (1). For example, the NCCN 

Guidelines recommend use of the Distress Thermometer (DT), developed by the NCCN 

Distress Management Panel. The DT serves as an initial single-item question screen and 

scores of 4 or higher suggest a level of distress that has clinical significance. A member 
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of the key oncology team then identifies the key issues of concern and asks further 

questions to determine to which resources the patient should be referred (1). The 

Problem List, also developed by the NCCN Distress Management Panel, can 

accompany the DT and includes a 39-item Problem List and asks the patient to identify 

their problems in five different categories: practical, family, emotional, spiritual and 

physical. 

Despite evidence based guideline recommendations, screening and referral of cancer 

patients for distress is not routinely conducted by clinicians responsible for the clinical 

management of cancer (1, 2, 11). Beginning in 2015, the American College of Surgeons 

Commission on Cancer has required cancer centres to implement programs for distress 

screening as a criterion for accreditation (42). A recent cross-sectional survey of 20 

NCCN Institutions reported only 60% of services conducted outpatient distress 

screening, and even fewer services reported screening all patients (30%) as outlined in 

the NCCN standards (12). Systematic reviews of trials of strategies to improve 

depression or anxiety screening in primary care note that complex organisational 

interventions that incorporate multiple strategies are most effective in improving 

provision of care (13-15). Such strategies include clinician education, opinion leaders, 

patient specific reminders, enhanced role of nurses, academic detailing, integrating 

screening into routine clinical reviews and a greater degree of coordination between 

services (for example between primary and secondary care) (13-15). However, we are 

not aware of any previous systematic review of interventions to improve clinician 

routine provision of distress screening and appropriate referral of cancer patients per-se. 

 

Objectives 
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The primary aims of the review were to determine the impact of trials of strategies to 

improve clinician rate of screening and referral of patients with cancer for distress. In 

particular, we assessed the impact of such interventions on: 

i) improving screening of patients for psychosocial distress; and  

ii) improving referral of patients with cancer who screen positive on a measure of 

distress for further assessment and/or psychosocial support. 

The secondary aims of the review were to: 

i) describe the effectiveness of such interventions on reducing psychosocial distress of 

patients with cancer; and 

ii) describe any unintended adverse effects of such an intervention.  

 

METHODS AND ANALYSIS 

The review methods were based on the PRISMA statement (16) (Appendix A7). The 

details of the methods have been reported elsewhere (17) and the protocol is registered 

with PROSPERO (registration number CRD42015017518) (Appendix A4).  

 

Eligibility criteria 

Study characteristics 

Types of studies 

Original studies including RCTs and non-randomised trials were included. Exclusion 

criteria were trials without parallel comparison or control groups. There were no 

restrictions based on length of follow-up, year of study publication or language. Studies 

could be published in peer review or grey literature. 

Participants 
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Participants could include adult cancer patients and clinical staff members such as 

physicians and allied health professionals responsible for the care of cancer patients. 

Studies which examined screening for psychosocial distress and/or referral for carers of 

patients with cancer, or survivors of cancer, were excluded.  

Types of Interventions 

Interventions of strategies that aimed to improve the rate of screening procedures for 

distress and/or rate of referral for appropriate psychosocial support in health care 

settings were included. There are a range of potential strategies that could improve the 

likelihood of implementation of distress screening and referral in healthcare settings. 

For example, the Cochrane Effective Practice and Organisation of Care (EPOC) 

taxonomy is a framework for characterising educational, behavioural, financial, 

regulatory and organisational interventions within the topic of ‘implementation 

strategies’ (18) and includes 22 sub-categories. Examples of strategies within the 

taxonomy include educational materials, performance monitoring, local consensus 

processes and educational outreach visits. Included interventions could be singular or 

multicomponent. Studies using clinical judgement of psychosocial distress alone, 

without use of a formal screening tool were excluded.  Referral for psychosocial support 

was defined as any written or verbal offer or direction of a patient for further review, 

consultation, assessment or treatment with any health professional, including the 

primary oncology team or health service, offering psychosocial support such as psycho-

oncology services. Studies were included if they implemented either distress screening 

only or distress screening and appropriate referral. Studies where research staff conduct 

screening or referral were excluded. 

Comparisons 
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Studies with no intervention controls, ‘usual’ practice or alternative intervention 

comparison groups were included.  

Outcomes 

Primary outcomes:  

i) Any measure of the provision of screening for distress (e.g. number or % of 

cancer patients screened); and/or 

ii) Any measure of the provision of referral for further assessment and/or 

psychosocial support (e.g. number or % of cancer patients referred) by a 

clinician responsible for the management of a cancer patient.  

Secondary outcomes: 

i) Any validated outcome measure of change in distress levels in the patients 

(e.g. distress outcome assessments such as the Kessler Psychological 

Distress Scale) (19); and 

ii) Any measure of adverse effects on patients, clinicians or health services; or 

barriers to performing screening such as clinician distress (20). 

 

Information sources 

Electronic databases 

The following electronic databases were searched for potentially eligible studies 

published up until July 2016; CENTRAL in the Cochrane Library, MEDLINE, 

EMBASE, PsycINFO and CINAHL. The Medline search strategy (Appendix A7) was 

adapted for other databases and included filters used in other systematic reviews for 

population (cancer patients) (21), screening for distress (22) and referral (23) and 

psychosocial support (24).  

Other sources 
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Studies were also obtained from the following sources: 

• Reference lists of included studies 

• Hand searching of three relevant journals in the field (published in the last five 

years); Journal of the NCCN, Psychooncology and Supportive Care in Cancer 

• Hand searching of conference abstracts published in the preceding two years 

from the International Psycho-Oncology Society and the Society of Behavioural 

Medicine 

• A grey literature search using Google Scholar (published online in the last five 

years – the first 200 citations was examined) 
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Figure 1.  PRISMA flow diagram 
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Study selection  

The titles and abstracts retrieved by electronic searches were exported to a reference 

management database (Endnote version X6) to remove duplicates. Two reviewers 

independently screened abstracts and titles using a standardised screening tool that was 

pilot tested with a sample of articles before use. The abstracts of papers that were in a 

language other than English were translated using Google Translate. If considered  

eligible or eligibility was unclear, professional translation of the full paper was 

undertaken. The full texts of manuscripts were obtained for all potentially eligible trials 

for further examination and independently screened by two reviewers. For all 

manuscripts, the primary reason for exclusion was recorded and is documented in 

Figure 1. Discrepancies regarding study eligibility were resolved by discussion and 

consensus. 

 

Data extraction 

Two review authors (KM and EF) independently extracted data from the included trials 

using a pre-piloted data extraction form that was developed based on recommendations 

from the Cochrane Handbook for Systematic Reviews of Interventions (25). 

Discrepancies regarding data extraction were resolved by discussion and consensus.  

Data items 

Data was sought for the following variables: 

• Authors, year and journal 

• Study eligibility, study design, health care provider type (e.g. nurses), 

country, health care setting (e.g. oncology clinic) 

• Patient characteristics and demographics including cancer site, cancer stage, 

age, sex, cancer treatment type, treatment status (pre/undergoing/post) 
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• Characteristics of the intervention, including the duration, intervention 

strategies, screening instrument 

• Trial primary and secondary outcomes, including sample size, the data 

collection method, validity of measures used, any measures of client uptake 

or use of psychosocial support services following referral, effect size, 

measures of change in distress 

• Number of participants per experimental condition  

• Information to allow assessment of risk of study bias 

 

Methodological quality assessment bias 

Two review authors (KM and EF) independently assessed the risk of bias of all included 

trials using the Effective Public Health Practice Project Quality Assessment Tool 

(EPHPP) for quantitative studies (26) (Appendix A8 and A9). The use of the EPHPP 

tool was a post hoc change from protocol due to the study designs included in the 

review. This tool covers any quantitative study design and includes components of 

intervention integrity (25, 27). Any discrepancies were resolved through discussion. The 

EPHPP assesses six methodological dimensions: selection bias, study design, 

confounders, blinding, data collection methods, and withdrawals and dropouts. These 

domains are rated on a three-point scale (strong, moderate, weak) according to pre-

defined criteria and procedures recommended for tool use, and then given an overall 

global rating. Those with no weak ratings were given an overall rating of strong, those 

with one weak rating were given an overall rating of moderate and those with two or 

more weak ratings across the six domains were given an overall weak rating. Two 

additional methodological dimensions provided by the tool are intervention integrity 

and analyses and these were also completed by the reviewers.  
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Data analysis 

Summary measures 

The small number of studies and differences in study design and primary and secondary 

outcomes reported in the included studies precluded the use of summary statistics to 

describe treatment effects. As such, the findings of included trials are described 

narratively.  

Grading the strength of evidence 

As recommended by the Cochrane Handbook for Systematic Reviews of Interventions 

(25), the overall quality of evidence on primary outcomes is presented using the GRADE 

approach, which involves consideration of within-study risk of bias (methodological 

quality), directness of evidence, heterogeneity, precision of effect estimates and risk of 

publication bias. The overall quality of evidence was rated by two review authors (KM 

and EF) at four levels: high, moderate, low and very low. 

 

RESULTS 

A total of 18 542 citations were identified (after duplicates were removed) (Figure 1) for 

abstract and title screening. Just one study met the eligibility criteria (i.e. parallel 

control/comparison group). As such, and in an attempt to provide some evidence to guide 

researchers and practitioners regarding methods to improve patient distress screening and 

referral of cancer patients, we relaxed the design criteria and post-hoc rescreened all 18 

542 citations and included studies with controlled trial designs without parallel control 

groups including uncontrolled pre post studies. The full text of 185 manuscripts were 

sought for further assessment against the review inclusion criteria (Figure 1). Of these,  
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T
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D
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Setting 
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A
im

 
Patient inclusion criteria 
 

N
o. of 

patients 
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ean 
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ender 

(m
ale) 

Tum
our 
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our 
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treatm
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al. 2009 
(34) 

Pre post 
N

R
.  

M
ulticentre -  3 

rural outpatient 
oncology 
clinics 

O
utpatient 

oncology 
clinics. 

A
ustralia 

(i) Prospectively investigate 
the feasibility and 
acceptability of introducing 
a routine psychological 
screening program

 for rural 
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pact of 
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tim

eliness of referral to 
psychosocial services; and 
(iii) provide pilot data on 
the acceptability and utility 
of the D

T as a screening 
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ithin the rural 
A

ustralian setting. 

(i) N
ew

ly diagnosed w
ith 

m
alignant disease; (ii) 18 

years of age or older; (iii) 
able to give inform

ed 
consent; and (iv) able to 
read English proficiently.   

U
nscreen

ed cohort 
– 40. 
Screened 
cohort – 
43. 

60.0 
(10.5 
SD

). 

54.0%
 

C
olorectal 22.9%

, 
B

reast 30.1%
, 

Lung 14.5%
, 

O
ther 13.2%

, 
H

aem
atological 

9.6%
, Skin 6.0%

, 
U

nknow
n prim

ary 
3.6%

. 
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advanced 71.1%
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A

dvanced or 
m

etastatic 28.9%
. 

Surgery 75.9%
, chem

otherapies 
66.3%

, R
T 53%

, endocrine therapies 
32.5%

. 
 N

ew
ly diagnosed patients.  

B
raeken et 

al. 2009 
(29), 2013 
(30) &

 
2013 (31) 

C
luster 

random
ise

d controlled 
trial 

A
pril 2008 – 

O
ctober 2010. 

Single 
Institute 
V

erbeeten 
(B

V
I) - a 

radiation 
oncology 
departm

ent 
(Tilberg).  

The 
N

etherla
nds 

To study the effect of the 
SIPP on the num

ber and 
types of referrals of cancer 
patients w

ith psychosocial 
problem

s to psychosocial 
caregivers.  

i) R
eceiving R

T; ii) m
ost 

com
m

on cancer types 
such as lung, prostate, 
bladder, rectum

, breast, 
cervix, endom

etrial, skin 
and N

on-H
odgkin; iii) 18 

years of age or older; and 
iv) no m

etastases. 
Exclusion criteria: i) 
receiving palliative 
treatm

ent, ≤ 10 fractions 
of R

T; ii) unable to read 
and speak D

utch; and iii) 
unable to com

plete 
questionnaires.  

C
ontrol 

group – 
300. 
Interventi
on group 
– 268. 

C
ontro

l group 
62.4 
(10.7 
SD

), 
interve
ntion 
group 
62.4 
(10.8 
SD

). 

C
ontrol 

group 
47.0%

, 
interventio
n group 
31.7%

. 

Prostate/B
ladder 

24.1%
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11.3%
, B

reast 
50.0%

, 
C

ervix/Endom
etri

al 1.6%
, R

ectum
 

9.0%
, N

on-
H
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Lym

phom
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Skin 2.3%

.  
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T.  

Ito et al. 
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Pre post 
U
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C
C
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-E 
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K
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Japan 
To exam

ine the usefulness 
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m

odified for outpatients 
w

ith cancer w
ho are 

undergoing chem
otherapy. 
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patients w
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chem
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outpatient treatm
ent 

center of N
C

C
H
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Japan.  
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U
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em
atopoietic 
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, Stage II 

C
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otherapy. 
Patients beginning chem

otherapy at 
the outpatient treatm

ent center of the 
N

C
C
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al. 
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e study 
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B
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w
ho w

ere in stationary 
treatm

ent. 
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, Stage II 
25.5%

, Stage III 
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et al. 2014 
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178 were considered ineligible following the trial screening process. Seven publications 

describing five trials were included in the review.  

 

Included studies 

Types of studies 

A description of the trial characteristics of included studies is provided in Table 1. One 

study was conducted in Japan (28), one in the Netherlands (29-31), one in Germany (32), 

one in  Belgium (33) and one in Australia (34). Studies were published between 2009 and  

2014. There was considerable heterogeneity in the participants, interventions and 

outcomes (clinical heterogeneity) of included studies. 

Health providers 

All studies were set in oncology clinics or departments. In regards to the healthcare 

providers responsible for conducting the distress screening and/or referral, one study 

targeted nurses (34), one targeted radiation oncologists (29-31), one required pharmacists 

to perform the screening (28), one study involved both specialised breast care nurses and 

doctors (32) and one study utilised oncologists (33). 

Interventions 

All trials used multiple implementation strategies. The EPOC subcategories used to 

classify the implementation strategies employed by included studies in the review are 

provided in Table 2. Using EPOC taxonomy descriptors, all trials included educational 

materials and educational meetings, with two trials using only these strategies (33, 34) 

(Table 3). One trial utilised these strategies with the addition of educational outreach 

visits (29-31).  One study used a combination of  educational materials, educational 

meetings, educational outreach visits and reminders (28). One study tested an intervention 
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consisting of organisational culture, continuous quality improvement, educational 

materials, educational meetings and reminders (32). 

Outcomes 

Implementation of distress screening and/or referral was primarily assessed using reviews 

of patient medical records (28-32, 34), however one study did not report the data 

collection method (33). None of the studies reported which staff completed the medical 

record reviews. All trials reported the rates of referral for supports for those patients 

identified as distressed, however none of the studies examined the improvement in rates 

of distress screening. Change in distress levels were reported in one study (29-31). No 

studies included a measure of potential adverse effects. 

Study design characteristics 

One of the included studies was a cluster RCT (29-31), four were pre post studies (28, 

33, 34) and one was a prospective consecutive study (32). The cluster RCT compared an 

intervention to a usual care control (29-31), three studies compared a screening program 

period to a usual care period (28, 33, 34) and one trial compared a screening program 

phase to a two-phase non-screening period (32).  

 

Methodological quality assessment 

Individual ratings for each study against the six methodological criteria from the EPHPP 

tool and the assigned global rating are reported in Table 6. Overall, three studies received 

a methodological quality rating of weak (32-34) and two studies received a rating of 

moderate (28-31). For three of the four non-randomised studies (32, 34, 35), it was 

unclear whether confounders were adequately adjusted for and for the majority of studies, 

blinding of outcome assessors or study participants was not described. While most studies 

reported medical record reviews for the data collection method, no reference was made 
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to their validity or reliability as an outcome measure, nor was a description of who 

conducted the audits provided, resulting in weak ratings for all studies. All studies were 

judged as using analyses as appropriate to study design. 

 

Effects of intervention on distress screening and/or referral 

None of the included trials reported on the effects of strategies to improve rates of distress 

screening provision (Table 4). Only one of the five studies reported a significant 

improvement in rate of referrals (32). Zemlin et al. (32) reported a significant positive 

trend for the number of patients that were informed/offered psycho-oncological interview 

(t = 22.40, df = 2, p <0.001). The effects of interventions are presented according to the  

 

Table 2. Definition of EPOC subcategories  
 

EPOC subcategory Definition 

Educational materials Distribution to individuals, or groups, of educational materials to support 

clinical care, i.e. any intervention in which knowledge is distributed. For 

example, this may be facilitated by the internet, learning critical appraisal 

skills; skills for electronic retrieval of information, diagnostic formulation; 

question formulation. 

Educational meetings Courses, workshops, conferences or other educational meetings. 

Educational outreach 

visits or academic 

detailing 

Personal visits by a trained person to health workers in their own settings, to 

provide information with the aim of changing practice. 

Reminders Manual or computerised interventions that prompt health workers to perform 

an action during a consultation with a patient, for example computer decision 

support systems. 

Organisational 

culture 

Strategies to change organisational culture. 

Continuous quality 

improvement 

An iterative process to review and improve care that includes involvement of 

healthcare teams, analysis of a process or system, a structured process 

improvement method or problem solving approach, and use of data analysis to 

assess changes. 
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Table 3. Intervention description 
 

Study 
 

H
ealthcare 

providers 
D

istress screening tool 
R

eferral criteria 
Training 

Intervention 
C

ontrol/C
om

parison 
Im

plem
entation 

Strategies 

Thew
es et al. 

2009 (34) 
N

urses 
The D

T - a single item
 screening 

m
easure that identifies level and causes 

of distress.  
Respondents are asked to indicate their 
level of distress in the past w

eek on an 
11-point scale ranging from

 0 (‘N
one’) 

to 10 (‘Extrem
e’). 

Screening cohort - for 
individuals w

ho scored 
above the cut-off score 
(5), nursing staff w

ere 
encouraged to assess 
problem

s and concerns 
and explore the patient’s 
interest in receiving 
referral to psychosocial 
staff using the skills and 
strategies discussed in 
the initial training 
session. 

N
ursing and 

psychosocial staff 
participated in a 2 
hour training session 
covering the 
screening procedure 
and suggestions for 
how

 to discuss the 
results of screening 
w

ith patients w
ho 

scored above cut-off. 

D
istress screening w

as 
com

pleted im
m

ediately before 
an initial oncologist rural clinic 
appointm

ent or chem
otherapy 

education session. 

A
ll participants com

pleted 
the SPH

ERE-Short at 
baseline; a 12-item

 
questionnaire m

easuring 
com

m
on psychological and 

som
atic distress developed 

and validated in A
ustralia. 

The SPH
ERE- Short has 2 

subscales: PSY
CH

-6 and 
som

atic sym
ptom

s. A
 score 

of 2 on the PSY
CH

-6 
subscale indicates a likely 
case of psychological 
disorder. 

Educational m
aterials, 

educational m
eetings. 

Braeken et al. 
2009 (29), 
2013 (30) &

 
2013 (31) 

Radiation 
oncologists 
 

The SIPP - a short, valid and reliable 
24-item

 self- reported questionnaire 
that system

atically identifies 
psychosocial problem

s in D
utch cancer 

patients. Item
s are rated on a 3-point 

scale of 0 (no) to 2 (yes). H
igher scores 

indicate poorer functioning. 

Intervention: Potential 
referral to a 
psychosocial caregiver 
w

as based on the scores 
of the SIPP in 
com

bination w
ith the 

radiation oncologist’s 
judgem

ent. 
Control:  A

ccording to 
the radiation 
oncologist’s judgem

ent 
about the presence or 
absence of psychosocial 
problem

s in patients. 

Before the start of the 
study, the radiation 
oncologists in the 
experim

ental 
condition w

ere trained 
in using and 
interpreting the SIPP 
during a 1 hour 
training session. 
Training w

as given by 
the researcher and tw

o 
social w

orkers w
ith 

experience in using 
and discussing the 
SIPP. 

Patients received the SIPP just 
before the first and last 
consultation w

ith the radiation 
oncologist. Psychosocial 
problem

s w
ere discussed w

ith 
the patient during the 
consultation and referral to a 
psychosocial caregiver 
occurred only w

ith the 
perm

ission of the patient. 
The radiation oncologists w

ere 
stratified according to general 
percentages of incom

ing 
patients they referred in 2006–
2007 and then random

ised to 
experim

ental or control 
condition.  

Care as usual - no recent 
guidelines for the system

atic 
assessm

ent of psychosocial 
problem

s in cancer patients 
existed at the Institute 
V

erbeeten. The radiation 
oncologist w

as able to refer 
patients to psychosocial 
caregivers (social w

orkers) at 
the Institute V

erbeeten based 
on their clinical judgem

ent.  

 

Educational m
aterials, 

educational m
eetings, 

educational outreach 
visits. 

Ito et al. 2011 
(28)  

Pharm
acists 

The D
IT - a 2 item

, self-adm
inistered 

rating scale. 
Each ‘distress’ and ‘im

pact’ question is 
scored using an 11-point Likert scale, 
w

ith scores ranging from
 0 to 10 and a 

high score indicating an unfavourable 
status. 

PP - if a patient scored 
equal to or m

ore than 
each cut-off point (≥ 4 
for distress and ≥ 3 for 
im

pact) the screening 
result w

as regarded as 
positive.  

Before im
plem

enting 
the screening 
program

, all the 
pharm

acists attended 
a 2 hour lecture given 
by a trained 
psychiatrist regarding 
the epidem

iology, 

Pharm
acists providing 

instructions to patients 
beginning chem

otherapy at 
their first and second visit also 
provided inform

ation regarding 
the Psychiatric Service using a 
brief pam

phlet and invited the 
patients to com

plete the D
IT. 

U
P w

as not described in 
detail.  

Educational m
aterials, 

educational m
eetings, 

educational outreach 
visits, rem

inders. 
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im
pact, risk factors, 

under-recognition, 
and appropriate 
m

anagem
ent of 

psychiatric disorders 
in cancer patients. 
A

dditionally, the 
pharm

acists 
underw

ent role-play 
training to learn how

 
to im

plem
ent the D

IT 
and to give 
recom

m
endations for 

psychiatric referral. 

The pharm
acist then com

pleted 
the screening program

 sheet, 
w

hich is a record of the 
patient’s D

IT scores. 
The pharm

acist recom
m

ended a 
consultation w

ith the 
Psychiatric Service to all the 
patients w

ith a positive 
screening result and recorded 
the screening results on the 
m

edical chart. 

Zem
lin et al. 

2011 (32) 
BCN

’s and 
doctors 

The H
A

D
S - scores of m

ore than 13 
indicate clinically suspected 
psychological distress.  

Phase I – BCN
’s and 

doctors asked the patient 
about their interest in a 
psycho-oncological 
consultation w

here they 
felt necessary. 
Phase II – BCN

’s asked 
all patients about their 
interest in a psycho-
oncological consultation 
on day of adm

ission. 
Phase III – patients w

ere 
referred to a psycho-
oncological interview

 if 
i) they scored > 13 on 
the H

A
D

S; ii) the doctor 
had a clinical im

pression 
that the patient required 
referral; or iii) the 
patient desired referral. 

Certified training 
courses for clinicians, 
gynaecologists and 
psychotherapists as 
w

ell as other 
professional groups of 
the inpatient and 
outpatient netw

ork 
w

ere carried out. 

In Phase III, all patients 
com

pleted the H
A

D
S 

questionnaire. The BCN
 

evaluated the H
A

D
S and 

inform
ed the patients about the 

possibility of a psycho-
oncologic initial interview

. The 
BCN

 passed the evaluated 
H

A
D

S sheet to the physician. 
For those patients w

ith psycho-
oncological need (threshold 
H

A
D

S score and/or clinically 
suspected treatm

ent oriented 
psychological distress) the 
doctors recom

m
ended a 

psycho-oncological interview
. 

Each patient w
ith a desire for 

psycho-oncological care w
as 

logged and offered initial 
interview

 (regardless of H
A

D
S 

score).  

In Phase I, B
CN

’s and 
doctors asked the patient 
about their interest in a 
psycho-oncological 
consultation w

here they felt 
necessary. In addition, all 
patients received inform

ation 
on psychosocial support 
options.  

O
rganisational culture, 

continuous quality 
im

provem
ent, 

educational m
aterials, 

educational m
eetings, 

rem
inders. 

Bauw
ens et al. 

2014 (33) 
Seven 
oncologists 

The D
B - com

prises three parts: 
1. The D

T (described above). The V
A

S 
w

as slightly adapted by using a 
background colour effect w

ith anchors 
labelled ‘no distress’ through 
‘m

oderate distress’ and ‘extrem
e 

distress’. 
2.  The C

CS, w
hich consists of 10 

item
s that are rated on a coloured 5-

point scale. Patients are required to rate 

U
P condition - 

oncologists used their 
ow

n V
A

S assessm
ent of 

distress to decide on an 
eventual referral. 
W

hereas in the D
B 

condition, the cut-off 
point for the D

B 
(D

istress Therm
om

eter 
≥4 and elevated CCS 
w

as used by the 

In a collective 1 hour 
session held shortly 
before the D

B 
condition, oncologists 
w

ere instructed in 
using the D

B and 
w

ere given a w
ritten 

explanation on how
 to 

interpret D
B results.  

 

Tw
o w

eek period 
D

B condition - The D
B w

as 
adm

inistered before the 
consultation w

ith the 
oncologist.  
A

lso in the D
B condition, 

oncologists had a form
 w

ith 
three other yes/no questions: 
(2) if they considered referral 
necessary, (3) if they actually 
gave an advice for referral and 

2 w
eek period 

U
P condition - The D

B w
as 

adm
inistered after the 

consultation w
ith the 

oncologist.  
A

lso in the U
P condition, 

oncologists had a form
 w

ith 
four other questions: (1) their 
rating of patients’ distress on 
a V

A
S (0–10), (2) if they 

considered referral necessary, 

Educational m
aterials, 

educational m
eetings. 
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how
 m

uch each of a list of sources of 
distress has been troubling them

 lately. 
3. A

dditional W
ish-N

eeds Q
uestions: 4 

additional questions regarding 
com

plaints and needs for further 
m

edical inform
ation and/or support. 

oncologists for this 
purpose. 

(4) if referral w
as accepted by 

patients. 
 

(3) if they actually gave 
advice for referral and (4) if 
referral w

as accepted by 
patients. 

BC
N

, breast care nurse; D
T, D

istress Therm
om

eter; D
IT, D

istress and Im
pact Therm

om
eter; H

A
D

S, H
ospital A

nxiety and D
epression Scale; D

B, D
istress Barom

eter; V
A

S, V
isual 

A
nalogue Scale; C

C
S, C

oloured C
om

plaint Scale; PP, program
 period; U

P, usual care period; SIPP; Screening Inventory Psychosocial Problem
s; SH

PER
E-Short, Som

atic and 
Psychological H

ealth R
eport Short form

; PSY
C

H
-6, psychological sym

ptom
s.  
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Table 4. Prim
ary outcom

es 
 Study 

D
istress screening 

R
eferral 

 
M

easure; 
data 
collection 
m

ethod  

R
esults 

M
easure; data collection m

ethod  
R

esults 

Thew
es 

et al. 
2009 
(34) 

Proportion 
of patients 
screened.   
N

R
. 

Pre-screening phase – proportion of 
patients screened (using any distress 
screening tool) w

as not reported. 
Screening phase – all patients w

ere 
screened using the D

T.  

Proportion of patients referred in the pre-screening phase 
com

pared to the screening phase.  
R

eview
 of referral records and databases. 

Pre-screening phase - O
f the 8 PSY

C
H

-6 
cases in the pre-screening phase, 6 w

ere 
referred to a C

C
C

 and 5 to a social 
w

orker/psychologist. 
Screening phase – 10/19 (53%

) patients that 
m

et the D
T cutoff w

ere referred to a social 
w

orker or psychologist (11 of 14 PSY
C

H
-6 

cases w
ere referred to the C

C
C

 and 8 to a 
social w

orker/psychologist).  
Braeken 
et al. 
2009 
(29), 
2013 
(30) &

 
2013 
(31) 

Proportion 
of patients 
screened.  
N

R
. 

C
ontrol group – proportion of 

patients screened (using any distress 
screening tool) w

as not reported.  
Intervention group – 263/268 (98%

) 
w

ere screened using the SIPP before 
the first consultation. 250/268 (96%

) 
w

ere screened using the SIPP before 
end of R

T consultation.  

The num
ber of referrals of patients w

ith psychosocial problem
s 

to psychosocial w
orkers at the Institute V

erbeeten and/or to 
external health care providers (e.g. psychologists, psychiatrists).  
Three dichotom

ous outcom
e variables (yes/no) during the first 3 

m
onths, the last 9 m

onths, and the total study period.   
M

easured at 3 and 12 m
onths after baseline assessm

ent w
ith a 

self-developed questionnaire by the patient and from
 registration 

records of the psychosocial caregivers at the Institute V
erbeeten.  

First 3 m
onths - C

ontrol group 29/300 (9.7%
) 

vs intervention group 34/268 (12.7%
) 

patients referred (N
S). 

Last 9 m
onths – C

ontrol group 24/300 (8%
) 

vs intervention group 19/268 (7.1%
) patients 

referred (N
S). 

G
roup differences in these outcom

es w
ere 

analysed using G
eneralized Estim

ating 
Equations w

ith patients at level 1 and 
radiation oncologists at level 2.  A

ll m
odels 

w
ere adjusted for baseline differences w

ith 
respect to gender and cancer diagnosis. 
A

nalyses w
ere taken on an intention-to-treat 

principle.  
N

um
bers of referrals did not differ 

significantly betw
een the intervention and 

control group at 3 m
onths (β =1.41(SE±.81), 
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9 m
onths (β =-1.41(SE±1.21) or overall 

m
onths (β =-.67(SE±.78). 

Ito et al. 
2011 
(28)  

Proportion 
of patients 
screened.  
N

R
. 

 

U
P – proportion of patients screened 

(using any distress screening tool) 
w

as not reported.  
PP – 441/520 (84.8%

). 
 

Proportion of patients referred to the Psychiatric Service and 
treated for M

D
D

 or A
D

 am
ong all the outpatients w

ho had 
begun a new

 chem
otherapy regim

en w
ithin 3 m

onths of their 
visit to the outpatient clinic. 
D

ata extracted from
 patients’ m

edical charts and the 
com

puterised database of the electronic m
edical record at 

N
C

C
H

-E. 

R
etrospective cohort analysis (C

hi-squared 
test com

paring patients treated during the pp 
w

ith historical control data gathered during 
the U

P). 
U

P – 5/478 (1.0%
) vs PP – 15/520 (2.7%

) 
patients referred to the Psychiatric Service 
w

ith subsequent confirm
ed and treated for 

M
D

D
 or A

D
s (p = .46).  

 
Zem

lin 
et al. 
2011 
(32) 

Proportion 
of patients 
screened. 
N

R
. 

 

Proportion of patients screened in 
Phase I or II screened (using any 
distress screening tool) w

as not 
reported.  
A

ll patients in Phase III w
ere 

screened using the H
A

D
S. 

Proportion of patients offered referral for psycho-oncological 
interview

. 
M

edical records.  

U
nivariate data analysis. 

C
ochran-A

rm
itage test. 

Phase I – 194/236 (82.2%
) vs Phase II 

344/384 (89.6%
) vs Phase III 236/247 

(95.5%
) w

ere inform
ed/offered the psycho-

oncological interview
. There w

as a 
significant positive trend for the num

ber of 
patients inform

ed about the psycho-
oncological care available (t = 22.40, df = 2, 
p <0.001). 

Bauw
ens 

et al. 
2014 
(33) 

Proportion 
of patients 
screened. 
N

R
. 

 

U
P condition – all patients w

ere 
screened w

ith the D
B after consult 

w
ith oncologist (therefore not used 

as part of the referral decision). 
D

B condition – all patients w
ere 

screened w
ith the D

B prior to 
consult w

ith the oncologist. 

N
ecessary referrals (U

P condition: referrals necessary as per 
oncologists’ V

A
S ratings, D

B condition: referrals necessary for 
all patients w

ith distress according to the D
B). 

Self-assessm
ent. 

R
eferrals m

ade (U
P condition: proportion of patients for w

hom
 

referral w
as considered necessary by the oncologists and w

ere 
actually referred to psychosocial care, D

B condition: proportion 
of patients w

ith elevated distress that w
ere referred). 

Self-assessm
ent. 

U
P condition – 13.8%

 of patients w
ith 

elevated distress (or 5.4%
 of all patients), D

B 
condition - 100%

 of patients w
ith distress (or 

41.6%
 of all patients).  

 U
P condition – 6/15 patients, D

B condition - 
85/123 patients. 
  

N
R

, not reported; D
T, D

istress Therm
om

eter; U
P, usual care period; SIPP; Screening Inventory Psychosocial Problem

s; D
B, D

istress Barom
eter; M

D
D

, M
ajor D

epressive D
isorder; 

A
D

, A
djustm

ent D
isorder; N

C
C

H
-E, N

ational C
ancer C

enter H
ospital East; V

A
S, visual analogue scale; C

C
C

, cancer care coordinator; N
S, not significant. 
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implementation strategies (classified using the EPOC taxonomy) employed by included 

studies. 

Educational materials and educational meetings 

Two studies examined the impact of educational materials and educational meetings on 

distress screening or referral (34, 35). Thewes et al. (34) conducted a pre post trial testing 

the feasibility and acceptability of introducing a routine psychological screening program 

using the DT to improve screening rates and timeliness of referral to psychosocial 

services in three rural outpatient oncology clinics in Australia. Nursing and psychosocial 

staff participated in a two-hour training session (educational meetings and educational 

materials) covering the rationale for screening, the screening instrument and the study 

procedure. The impact of the intervention on distress screening was not explicitly 

reported (i.e. the control period rates of screening). Five of eight cases (according to 

predefined PSYCH-6 cutoff criteria) and ten of 19 cases (according to DT cutoff) were 

referred to a social worker or psychologist in the control and intervention periods 

respectively. Due to the small number of cases, significance testing of differences 

between the pre-screening and screening phases was not conducted.  

 

Bauwens et al. (33) conducted a pre post study to evaluate the impact of systematic 

screening with the Distress Barometer (DB) on detection rates of elevated distress and on 

rates of psychosocial referral at an oncology centre in Belgium. Oncologists were 

instructed in using the DB and given a written explanation (educational materials) on how 

to interpret the DB results in a collective one hour session (educational meetings). As this 

study did not aim to improve rates of distress screening, but focused on oncologist 

detection of distress and subsequent referral, all patients were screened using the DB in 

both conditions. Consequently, the rates of distress screening prior to the study, 
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conducted by oncologists or other professional staff, compared to the study period are 

unknown. Of those patients for whom referral was considered necessary, 40% in the usual 

care condition and 69% in the DB condition were actually referred to psychosocial care. 

The authors did not conduct an analysis to determine if there was a significant difference 

in these rates, however concluded that the implementation of screening using the DB led 

to increased numbers of referrals to psychosocial professionals.  

 

Educational materials, educational meetings and outreach visits 

Braeken et al. (29-31) conducted a cluster RCT to study the effect of the implementation 

of the Screening Inventory Psychosocial Problems (SIPP) on the number and types of 

referrals of cancer patients to psychosocial caregivers in a radiation oncology department 

in the Netherlands. Radiation oncologists were randomised to a control or intervention 

group. Those in the intervention group were trained by a researcher and two social 

workers with experience in using and interpreting the SIPP during a one hour training 

session (educational meetings, educational materials and educational outreach visits). The 

study found no significant intervention effects were observed for the total number of 

patients referred to psychosocial care providers at any of the assessment time points (first 

three months, the last nine months and the total study period). 

Educational materials, educational meetings, educational outreach visits and 

reminders  

Ito and colleagues (28) conducted a pre post trial to examine the usefulness of a screening 

program (using the distress and impact thermometer; DIT) modified for cancer patients 

undergoing RT at an outpatient cancer treatment center in Japan. Prior to the screening 

phase, all pharmacists attended a two hour lecture and (educational meetings) given by a 

trained psychiatrist (who also met with the pharmacists monthly; educational outreach 
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visits) and underwent role play training to learn how to implement the DIT and referral 

for those patients scoring above the predetermined cutoff, (educational materials). When 

providing instructions to patients beginning chemotherapy and at the second visit, 

pharmacists invited patients to complete the DIT and a screening program sheet was 

completed by the pharmacists (reminders). The number of patients screened prior to the 

implementation of the screening program using the DIT or other measure was not 

assessed and 84.8% of patients were screened using the DIT in the intervention phase. 

The proportion of patients referred to the Psychiatric Service (and were subsequently 

confirmed to have major depression or adjustment disorder) during the screening program 

period compared to the usual care period was not significantly different between the two 

periods (2.7% during the program-period vs 1.0% during the usual care-period, p = 0.46).  

Educational materials, educational meetings, reminders, organisational culture, 

continuous quality improvement 

One study examined the effect of educational materials, educational meetings, reminders, 

organisational culture and continuous quality improvement on improvement in distress 

screening or referral. The trial by Zemlin et al. (32) was a prospective consecutive study 

that examined whether a screening and computer based psycho-oncological clinical 

pathway could improve the identification of breast cancer patients requiring psycho-

oncological support at a gynaecology clinic in Germany. Prior to the introduction of the 

program, certified training courses were held for clinicians, gynaecologists and 

psychotherapists as well as other professional groups (educational meetings, educational 

materials, organisational culture) and every three to four months, cross-departmental 

meetings between psychology and gynaecology departments were held (continuous 

quality improvement). The authors described the trial in three phases; in phase one, breast 

care nurses and doctors asked the patient about their interest in a psycho-oncological 



PAPER THREE: Interventions to improve screening and appropriate referral of patients 
with cancer for distress: Systematic review  

 117 

consultation where they felt necessary, and in phase two the nurses asked this of patients 

on the day of their admission. In phase three, the nurses conducted screening using the 

HADS with all patients and passed the HADS sheet to the physician (reminders). A 

predetermined cutoff indicated if referral was required. The proportion of patients 

screened with the HADS during phase three was 100%. The number of patients screened 

in phase one or two using the HADS or other measure was not assessed. The authors 

reported a significant positive trend for the number of patients offered referral for psycho-

oncological care between phase one and three (t = 22.40, df = 2, p <0.001). 

 

Secondary outcomes 

Psychosocial distress 

Only one study compared patients’ levels of distress at follow-up using the distress 

screening measure implemented (Table 5). Braeken et al. (29-31) found no significant 

intervention effects as measured by the HADS for patients’ psychological distress at three 

months or 12 months after baseline, nor dichotomous distress outcomes (no distress or at 

least moderate distress) at three months, or 12 months after baseline.  

Reported adverse consequences 

No study explicitly assessed whether the intervention had adverse effects.  

 

Quality of the evidence 

Using GRADE, the overall rating of the certainty of the body of evidence reported in this 

review was assessed as very low. The primary outcomes examined were downgraded one 

level to reflect high risk of bias and further downgraded two levels due to clinical 

heterogeneity and inconsistency in reporting either rates of distress screening or referral  
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Table 5. Secondary outcomes  
 

Study Measure; data collection method Results 
Braeken et al. 2009 
(29), 2013 (30) & 
2013 (31) 

Extent of psychological symptoms at 3 
months and 12 months after baseline. 
Measured with the HADS and the 
GHQ-12 (assesses with 12 items 
whether the patient considers him- or 
herself better, the same, worse or much 
worse over the previous four weeks 
than he/she "usually" is. Total scores 
range from 0 to 12). Patients complete 
these self- reported questionnaires at 
baseline and at 3 and 12 months after 
the baseline period. 

Mixed effects’ modelling. 
No significant intervention effects were observed 
for patients’ extent of psychological distress. (3 
months after baseline mean psychological distress 
score control group 2.85 vs intervention group 
2.74, p = 0.19; 12 months after baseline mean 
psychological distress score control group 2.14 vs 
intervention group 1.96, p = 0.12). 

Group differences in the proportion of 
dichotomous distress outcome (no or at 
least moderate distress) at 3 months 
and 12 months after baseline.  
Measured with HADS and GHQ-12.  

Generalised estimating equations. 
No significant intervention effects were observed 
for proportion of patients with distress (3 months 
after baseline control group 39% vs experimental 
group 38.4%, p = .036; 12 months after baseline 
control group 24.7% vs intervention group 24.3%, 
p = 0.39). 
 

HADS, Hospital Anxiety and Depression Scale; GHQ-12, Goldberg's General Health Questionnaire-12 
item version. 
 
 
 
Table 6. Ratings of methodological quality: strong (S), moderate (M) and weak 
(W) 
 
 

Study Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 

Withdrawals Global rating 

Thewes et al. 2009 
(34) 

Moderate Moderate Weak Moderate Weak Moderate Weak 

Braeken et al. 2009 
(29), 2013 (30) & 
2013 (31). 

Moderate Strong Strong Moderate Weak Strong Moderate 

Ito et al. 2011 (28)  Moderate Moderate Strong Moderate Weak Moderate Moderate 
Zemlin et al. 2011 
(32) 

Moderate Moderate Weak Moderate Weak Moderate Weak 

Bauwens et al. 2014 
(33) 

Moderate Moderate Weak Weak  Weak Weak Weak 
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across both control and intervention periods. Since indirectness and imprecision also 

lowers the quality of the evidence, we downgraded two further levels on that basis.  We 

found the quality of evidence to be of weak to moderate quality due to risk of bias using 

the EPHPP (Table 6), which identified a number of limitations, particularly among the 

pre post studies in regards to controlling for potential confounders. 

 

DISCUSSION 

This review sought to assess the impact of trials of strategies to improve clinician 

provision of screening of patients for distress; and referral for further assessment and/or 

psychosocial support where necessary. The review identified just one trial that met the 

prospectively registered inclusion criteria of having a parallel control trial design. When 

these criteria were relaxed to include those with a non-parallel control group a further 

four trials were included. None of the included trials reported on the effects of strategies 

to improve distress screening, and the intervention in just one trial was effective in 

improving the rates of referral for psycho-oncological support for distressed patients. 

Such findings highlight the sparse evidence base for this important element of cancer 

patient care, and leave health services and cancer professionals with little clear guidance 

of strategies to improve provision of these elements of care to their patients.  

 

Our findings are consistent with previous systematic reviews of trials aiming to improve 

depression or anxiety screening in primary care that have found that improvement in care 

provision is more likely when complex organisational change strategies are used, such as 

coordination between departments, enhanced role of nurses and performance feedback, 

in addition to clinician education (13-15). The trial by Zemlin et al. (32) was the only 

study included in the review to adopt a comprehensive implementation approach, and the 
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only to report significant improvement in referral of cancer patients for distress. 

Implementation strategies employed by other trials were primarily based on one off 

training and resource provision, suggesting that such support is insufficient. 

Comprehensive implementation strategies may be more likely to improve care given their 

greater capacity to address various barriers to screening and referral. Further research 

identifying they key barriers to such care, and the best strategies to address them in cancer 

services is therefore warranted. 

 

Surprisingly, none of the included studies examined the impact of strategies to improve 

the rate of clinician provision of distress screening. Such a finding is of concern. 

Screening is a necessary pre-requisite to appropriate referral of cancer patients to 

psychological support. As screening for distress in cancer populations is low across 

jurisdictions (12), improving this form of care should represent a priority. Previous 

studies have used novel technologies to prompt screening by clinicians (36-38). Such 

approaches should be examined in robust trial designs in cancer settings that allow for 

their impact on improving the rate of routine clinician provision of distress screening to 

be determined.  

 

A number of methodological aspects of the study warrant highlighting and should be 

considered when interpreting the study findings. As far as the authors are aware, this is 

the first systematic review to examine the impact of interventions of strategies to improve 

the rate of clinician provision of distress screening and appropriate referral in cancer 

patients. The review was prospectively registered, followed a peer reviewed protocol and 

included a comprehensive search strategy examining over 18000 citations. There was 

substantial clinical and methodological heterogeneity in the included studies. 
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Classification of EPOC taxonomy implementation strategies was also difficult due to the 

lack of detail reported on intervention components in the studies. Furthermore, all but one 

of the included studies were pre post trials. Such characteristics of the included studies 

precluded quantitative synthesis of the effects of these strategies. 

 

Conclusions 

The findings of this review suggest that there is considerable scope to improve 

implementation of distress screening and referral in cancer settings in order to establish a 

strong evidence base for future successful interventions. Implementation of distress 

screening and appropriate referral needs to be employed using a systematic method and 

assessed with appropriately controlled studies in order to determine the most effective 

approaches. Better reporting of outcomes and more detailed description of intervention 

components need to be prepared.  
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INTRODUCTION TO PAPER FOUR AND PAPER FIVE 1 

Paper One presented rates of health behaviour and affect risk factors (tobacco smoking, 2 

alcohol use and depression) in a sample of HNC patients, the population targeted in this 3 

body of work. Given the international recognition of the importance of recognising and 4 

treating distress in cancer patients (1) and the over representation of mental illness in 5 

the HNC population (2, 3), Paper Two and Paper Three assessed the impact of 6 

interventions to improve clinician provision of screening of patients for psychosocial 7 

distress and referral for further assessment and/or psychosocial support where 8 

necessary. The findings made apparent the need for robust studies to identify effective 9 

support strategies to maximise the potential for successful implementation. The one 10 

included study (4) in the review findings presented in Paper Three that reported a 11 

significant improvement in referral for distress employed the most comprehensive 12 

practice change strategy according to the EPOC taxonomy (5): educational materials, 13 

educational meetings, reminders, strategies to change organizational culture and 14 

continuous quality improvement.  This finding aligned with the growing body of 15 

evidence for implementation science that indicates multi-component practice change 16 

strategies are effective in overcoming system barriers and translating best practice 17 

guideline knowledge into clinical practice (6, 7).  18 

 19 

Within HNC care, guidelines recommend that a dietitian should be part of the 20 

multidisciplinary team for treating patients (8, 9). Recently developed Australian 21 

dietetic guidelines specific to HNC patients make a number of recommendations, 22 

including screening for distress and referral for further support (8). Paper Four presents 23 

the protocol for the major study of this body of work; clinical practice change strategies 24 

embedded within a RCT that aimed to test the effectiveness of the Eating As Treatment 25 
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(EAT) intervention. EAT is a dietitian-delivered intervention to prevent malnutrition in 1 

patients with HNC undergoing RT at five Australian hospital sites.  The clinical practice 2 

change strategies were employed to improve the implementation of best practice 3 

guideline recommendations for the nutritional management of HNC patients and 4 

subsequently improve HNC patient care. The inclusion of multiple evidence based 5 

practice change strategies and theoretical framework was informed by the findings of 6 

Paper Three and the body of evidence supporting the use of comprehensive strategies to 7 

address barriers to guideline implementation.   8 

 9 

 10 

 11 

 12 

 13 
  14 
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ABSTRACT 1 

Introduction: Maintaining adequate nutrition for HNC patients is challenging due to 2 

both the malignancy and the rigours of radiation treatment. As yet, health behaviour 3 

interventions designed to maintain or improve nutrition in patients with HNC have not 4 

been evaluated. The proposed trial builds on promising pilot data, and evaluates the 5 

effectiveness of a dietitian-delivered health behaviour intervention to reduce 6 

malnutrition in patients with HNC undergoing RT: EAT. 7 

Methods and analysis: A stepped-wedge cluster randomised design will be used. All 8 

recruitment hospitals begin in the control condition providing treatment as usual. In a 9 

randomly generated order, oncology staff at each hospital will receive two days of 10 

training in EAT before switching to the intervention condition. Training will be 11 

supplemented by ongoing supervision, coaching and a two-month booster training 12 

provided by the research team. EAT is based on established behaviour change 13 

counselling methods, including MI and CBT, and incorporates clinical practice change 14 

theory. It is designed to improve motivation to eat despite a range of barriers (pain, 15 

mucositis, nausea, reduced or no saliva, taste changes and appetite loss), and to provide 16 

patients with practical behaviour change strategies. EAT will be delivered by dietitians 17 

during their usual consultations. 400 patients with HNC (nasopharynx, hypopharynx, 18 

oropharynx, oral cavity or larynx), aged 18+, undergoing RT (>60 Gy) with curative 19 

intent, will be recruited from RT departments at five Australian sites. Assessments will 20 

be conducted at four time points (first and final week of RT, four and 12 weeks post 21 

RT). The primary outcome will be a nutritional status assessment.  22 
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INTRODUCTION 1 

Rationale 2 

Malignancies of the upper aerodigestive tract and its connected structures, known 3 

collectively as HNCs are the fifth most commonly diagnosed cancers worldwide (1). 4 

HNC has a relatively high mortality rate, approaching 50% (2). Malnutrition is a major 5 

problem for people with HNC. The prevalence of malnutrition across all patients with 6 

cancer in Australia has been reported as between 40% and 80%, with patients with 7 

HNC over-represented in this figure (3). The malignancy itself can cause difficulty in 8 

eating, fatigue, loss of appetite and weight loss; and treatments for the cancer can 9 

compound these problems with mucositis, dry mouth and taste changes (4). 10 

Impact of malnutrition 11 

The consequences of malnutrition in patients with cancer include impaired immune 12 

function, reduced vitality and reduced resistance to the disease, which lead to an 13 

increase in complications due to side effects of the treatment and increased morbidity 14 

(5). Further, the effectiveness of the RT itself is significantly reduced if the patient 15 

becomes so malnourished they require a break or early termination of treatment (6). 16 

Multiple laboratory and clinical trials have demonstrated that treatment interruption is 17 

the strongest predictor of poor RT outcome (7), and malnutrition is one of the most 18 

common reasons for treatment to be interrupted (8). Therefore, it is not surprising that 19 

poor nutritional status during treatment has been found to be a strong predictor of 20 

mortality in HNC (9). Further, a dose effect of malnutrition has been found, with a 21 

greater than 20% weight reduction over the course of treatment resulting in a significant 22 

increase in toxicity and mortality during RT (10). Given the impact of malnutrition on 23 

the health of people with HNC and their response to treatment, it is usual practice for 24 

patients to consult regularly with a dietitian throughout the course of their treatment. 25 
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Mental illness in HNC 1 

In addition to nutritional difficulties, patients with HNC also exhibit relatively high 2 

rates of mental health problems, particularly depression (11). Our recent study found 3 

that baseline depression predicted those patients with HNC who were most likely to 4 

become malnourished by the end of their treatment (12). Depression was a better 5 

predictor than the commonly accepted risk factors for malnutrition: gender, age, 6 

presence of a live-in carer, tumour stage, dose of radiation, concurrent chemotherapy or 7 

surgery (12). It has also been suggested that the high levels of disfigurement and loss of 8 

functioning in HNC may lead to greater levels of anxiety than those found in other 9 

cancer populations (13). Furthermore, the risk factors for HNC (smoking and alcohol 10 

misuse) (14) may be indicative of premorbid depression (15) in these patients, and have 11 

been linked to worse treatment side effects (16-19) and poorer outcomes of RT (20-23). 12 

Despite the high prevalence of mental illness among patients with HNC and the 13 

implications for treatment, a recent systematic review reported that no studies have 14 

evaluated psychological interventions targeting health behaviours among patients with 15 

HNC (24). 16 

Compliance problems in HNC 17 

Patient compliance with dietary advice is essential to achieve positive treatment and 18 

health outcomes. A systematic review of nutrition advice in patients with HNC 19 

receiving RT found that dietetic intervention throughout treatment maintained or 20 

improved patients' nutritional status (25). Furthermore, nutritional advice has been 21 

found to improve a range of patient outcomes during (26) and after treatment (27), 22 

including treatment completion rates, unplanned hospital visits, length of stay and 23 

weight loss (28). However, patients with HNC are often non-compliant with dietary 24 

advice. For some, having to return to the hospital for dietetic appointments in addition 25 
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to their RT can be an impediment; particularly if the appointments are not viewed as a 1 

core component of their cancer treatment. In response, dietitians often lack the specific 2 

confidence, skills and time to change the dietary behaviours of patients with HNC, 3 

especially if those patients have mental health and/or substance use problems and may 4 

not see dietetic care as important. 5 

Eating As Treatment 6 

This trial attempts to address the inherent difficulties in intervening with the HNC 7 

population including their premorbid mental health, non-engagement and non- 8 

compliance with dietary advice. It does this by providing dietitians with training, skills 9 

and knowledge to deal with this difficult and often overlooked group. The study builds 10 

on previous findings by employing MI (29), a counselling style shown to be effective 11 

among other non-compliant patient groups (30) and simple cognitive and behavioural 12 

strategies. Dietitians will be trained, supervised and coached in the provision of the 13 

intervention known as EAT, guided by an intervention manual (available on request). 14 

Dietitians will also receive training in the administration of a brief screening tool for 15 

symptoms of depression. In accordance with best practice recommendations, dietitians 16 

will be supported to identify patients at risk of psychosocial distress and to work with 17 

the HNC team to mobilise appropriate support. A raft of evidence based practice change 18 

strategies will also be adopted to overcome systemic and other barriers to clinician 19 

compliance, thereby maximising the clinical implementation of EAT. 20 

 21 

Objectives 22 

This trial aims to test the effectiveness of the EAT intervention. EAT is a dietitian- 23 

delivered intervention to prevent malnutrition in patients with HNC undergoing RT at 24 

five Australian hospital sites. The primary objective of the trial is to maintain nutrition 25 
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in patients with HNC undergoing RT. 1 

 2 

It is hypothesised that patients with HNC receiving the EAT intervention will have 3 

lower malnutrition scores, as measured by the Patient-Generated—Subjective Global 4 

Assessment (PG-SGA), at post-treatment and follow-up, compared with patients in the 5 

control condition (receiving usual care). 6 

 7 

Secondary hypotheses are that, relative to control patients, intervention patients will 8 

have higher rates of treatment completion, fewer unplanned hospital visits, shorter 9 

lengths of stay, lower depression, higher QoL and more quality adjusted life years. 10 

 11 

METHODS AND ANALYSIS 12 

Trial design 13 

The present study utilises a stepped-wedge, cluster-randomised controlled design. In a 14 

stepped-wedge design, all recruitment sites (hospitals) begin in the control condition 15 

and then move to the intervention condition in a randomised order (Figure 1). This 16 

design was chosen because the intervention involves training dietitians and changing 17 

their practice, a simple, randomised trial would require the dietitians to ignore the 18 

intervention principles and skills they have learned when treating control patients, 19 

making the likelihood for contamination very high. Therefore, a cluster-randomised 20 

design was necessary. A standard, parallel, cluster-randomised trial would require a 21 

large number of hospitals that treat high numbers of patients with HNC. The low 22 

number of RT departments in Australia treating high numbers of patients with HNC 23 

meant that this option was also not possible. A stepped-wedge, cluster-randomised, 24 

controlled trial provides the same level of evidence as a standard, parallel, cluster-RCT  25 
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 (31) using fewer sites, while reducing the potential for contamination. 1 

 2 

 3 

Figure 1. Progression of intervention roll-out in a stepped-wedge model 4 

 5 

Recruitment 6 

Sites were recruited through the Trans-Tasman Radiation Oncology Group (TROG) 7 

who invited members from large RT departments within Australian hospitals to put 8 

their sites forward as potential clusters. Participants will be recruited from six of these 9 

large RT departments located in Adelaide, South Australia; Melbourne, Victoria; 10 

Sydney, New South Wales; Perth, Western Australia; and Brisbane, Queensland. There 11 

are two hospitals in Brisbane that share a dietetic department. So, although patients are 12 

recruited from two different hospitals, they will be treated as one progression step in the 13 

stepped wedge, and move to the intervention period at the same time. This equates to a 14 

total of five wedge steps. 15 

 16 

Prior to study commencement, the order in which hospitals receive training (thereby the 17 

duration of control and intervention periods) was randomised by an independent 18 

statistician using a uniform random number generator in STATA. The randomised order 19 

was Adelaide, Melbourne, Sydney, Perth and Brisbane. 20 

Participants 21 
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Inclusion criteria 1 

Patients eligible for inclusion will meet the following criteria: 2 

• Aged 18 years or older. 3 

• Pathologically confirmed diagnosis of HNC, that is, cancer involving the 4 

nasopharynx, oropharynx, oral cavity, larynx, or hypopharynx, requiring 5 

definitive or postoperative RT with curative intent (chemoradiation (including 6 

neoadjuvant and adjuvant chemotherapy) permitted). 7 

• Regional nodal irradiation included in PTV1 (as a minimum ipsilateral levels II-III), 8 

and receiving a prescribed dose of at least 60 Gy. 9 

• Available for follow-up for at least six months poststudy initiation. 10 

• Capacity to provide written informed consent. 11 

Exclusion criteria 12 

• Inability to communicate in English. 13 

• Presence of organic brain diseases (impairing ability to complete questionnaires 14 

satisfactorily). 15 

• Likely insignificant oral or pharyngeal mucositis as a complication of RT treatment 16 

(patients with T1/T2 glottic carcinoma undergoing small-field RT or T1/T2 17 

tonsil cancer undergoing unilateral treatment). 18 

Recruitment 19 

Approximately one participant per week per hospital will be expected to be enrolled in 20 

the study. It is estimated that at this rate, recruitment will run for approximately 22 21 

months. 22 

 23 

 24 

Treatment 25 
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Control 1 

During the control phase, each hospital will be instructed to deliver treatment as usual, 2 

making no changes to any part of their clinical care. 3 

Intervention 4 

Training 5 

When a hospital moves from control to intervention, researchers will travel to the 6 

hospital to provide training. This will be delivered in a two-day workshop followed by a 7 

day in which a booster training session is delivered, followed by the researchers 8 

accompanying dietitians during their usual consultations to help them integrate into 9 

their clinical practice what they have learned. The researchers will return two months 10 

later to refresh EAT intervention skills, problem-solve clinical concerns, and 11 

troubleshoot any practice change issues that may have arisen. During the intervention 12 

phase, dietitians will participate in regular supervision with one of the researchers 13 

(clinical psychologist, AKB). Where possible, individual supervision via telephone will 14 

occur fortnightly for the first two months post-training, and regular written feedback 15 

will be provided. Group supervision will be introduced during the two-month ‘booster’ 16 

visit.  17 

 18 

Group supervision will then occur monthly, thereafter, via 19 

skype/teleconference/videoconference. Supervision will be used to discuss clinical 20 

issues, problem-solve, and provide skills-based feedback. Common themes, barriers and 21 

solutions discussed during supervision will be distributed (eg, email/discussion board) 22 

to participating dietitians across all hospitals. 23 

 24 

Eating As Treatment 25 
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The intervention is named EAT, to emphasise that maintaining adequate nutrition 1 

during RT is an integral part of cancer treatment and not merely an adjunct to survival. 2 

In order for patients with HNC to eat, they must overcome significant barriers of pain, 3 

oral disfigurement, mucositis, nausea, reduced or no saliva, taste changes and severe 4 

loss of appetite, in addition to the premorbid complications of high rates of smoking, 5 

alcohol misuse, mental health problems and poor levels of self-care. 6 

The content of the intervention is a distillation of behaviour change strategies of MI and 7 

CBT, developed specifically for patients with HNC undergoing RT and targeting 8 

behaviours around nutrition. The intervention was successfully piloted by a clinical 9 

psychologist (12), and has been refined for delivery by dietitians in the clinical setting, 10 

alongside their standard dietetic consultations with patients with HNC. The refined 11 

training was piloted with dietitians at the Calvary Mater Newcastle, who found the 12 

training acceptable, feasible and useful. 13 

 14 

Although the training is standardised, the intervention itself is not highly structured, as 15 

it has been demonstrated that MI studies that do not have a structured manual produce 16 

almost double the effect size of those that are highly manualised (32). Instead, training 17 

in EAT uses simply worded principles to guide the dietitian (Figure 2), reminding them 18 

to integrate the skills they have learned in training into their normal clinical practice. 19 

The first principle refers to the MI interactional style in which clinicians are empathic, 20 

collaborative and elicit motivation for change from the patients themselves (29). This 21 

principle refers both to the importance of allowing the patient reinforce their own 22 

reasons for change (change talk), as well as avoiding pushing the patient into creating 23 
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  1 

Figure 2. Principles prompt and conversation guide for Eating As Treatment 2 

 3 

arguments not to change (sustain talk). These skills will be used to elicit motivation to 4 

change eating behaviour and to help generate concrete behavioural goals (Appendix 5 

A11). 6 

 7 

There are no specific ‘scripts' in EAT. However, there is one specific conversation that 8 

dietitians will be trained to hold with patients, referred to as Eat To Live. Using MI 9 

skills, dietitians will elicit patients' reasons for having RT. Although patients’ reasons 10 
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will be many and varied, ultimately, a core reason for undergoing the rigours of 1 

radiotherapy will have some element of wanting to live (palliative treatment is an 2 

exclusion criterion). We can be confident that this is the case, as they are attending RT 3 

every day for five to seven weeks, despite sometimes quite severe side effects. 4 

Dietitians then offer an invitation to explain the correlation between malnutrition during 5 

radiotherapy and poorer outcomes. It is important that this information is delivered as a 6 

description of the HNC population rather than becoming accusatory of the patient's 7 

behaviour personally, thus keeping to the first principle. The dietitian then deploys 8 

variance by inviting the patient to reflect on their continued attendance at RT and their 9 

concurrent nutritional behaviours that may not be enhancing the likelihood of meeting 10 

the core goal of living. As always, deploying variance requires a good rapport and 11 

genuineness for it not to seem accusatory and confrontational. From this point, the 12 

dietitian attempts to convert the motivation elicited into concrete dietary behavioural 13 

changes by asking the patient what they feel are the next step. 14 

 15 

The remaining three principles in EAT will be operationalised in a nutritional planner 16 

that the dietitian and patient work on collaboratively. Together, they generate a weekly 17 

grid of nutritional behaviours, such as eating breakfast, conducting oral care of ulcers, 18 

or drinking a meal replacement supplement. When the patient is happy with the plan, 19 

both they and the dietitian sign it, and the dietitian takes a copy and they agree to review 20 

it the following week. The patient then ticks each behaviour as they complete it each 21 

day. This process makes the behaviours more likely through self-generation (29), self- 22 

monitoring (33), having a concrete meal plan (34), tailoring (35), achievability (36), 23 

reinforcement and accountability (37); all of which are CBT strategies that have been 24 

successful in nutritional behaviour change trials (38). 25 
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Implementation of EAT 1 

The intervention was developed to integrate with the Evidence Based Practice 2 

Guidelines for the Nutritional Management of Adult Patients with Head and Neck 3 

Cancer (39). While EAT is predominately a style of interaction, in order to maximise 4 

potential benefit for patients, it requires that (1) patients receive frequent contact with 5 

dietitians to enable sufficient exposure to the intervention; (2) ongoing dietitian's use of 6 

a validated nutrition assessment tool to enable the dietitian to present a patient's non- 7 

compliance with dietetic advice in a standard, objective, but non-confrontational way 8 

and that (3) patients at risk of depression be offered psychosocial support to reduce the 9 

risk that depressive symptoms do not hinder patient motivation and capacity to engage 10 

with dietitians or action nutritional plans agreed with dietitians during consultation. As 11 

such, during the intervention phase, sites receive a range of supportive clinical practice 12 

change strategies to facilitate the delivery of the EAT intervention in addition to the 13 

provision and/or maintenance of clinical practice guidelines recommendations regarding 14 

the frequency of dietitian contact during and after RT, the use of a validated nutritional 15 

assessment tool to assess and monitor nutritional adequacy of patients, and the 16 

screening and referral of patients at risk for psychosocial support. Specifically, the 17 

research team will provide sites with the following evidence-based, clinical practice 18 

change support strategies. 19 

 20 

 21 
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Executive support and endorsement 1 

Senior trial investigators will solicit the support and endorsement of executive staff 2 

from each site for the implementation of the EAT intervention and dietetic clinical 3 

guidelines (40-42). These trial investigators include clinical psychologists, an 4 

implementation scientist, and an expert opinion leader in the field of head and neck 5 

dietetic care, and author of the Evidence-Based Practice Guidelines for the Nutritional 6 

Management of Adult Patients with Head and Neck Cancer (39). Specifically, these 7 

members of the research team will meet via teleconference with the department head of 8 

dietetics and the principal investigator from the RT department at each participating site 9 

two weeks prior to training (described below). These executive site staff will be asked 10 

to demonstrate leadership and support for the EAT intervention and clinical guidelines, 11 

for example, by communicating their support for the clinical practice change and 12 

expectations of staff at the training workshops and throughout the intervention phase of 13 

the trial. These staff will also be asked to take responsibility for addressing any barriers 14 

to change arising at the executive level. 15 

Provision of staff training 16 

The workshop and booster session (described previously) will seek to enhance staff 17 

knowledge, skills and attitudes toward the EAT intervention and the best practice 18 

dietetic guidelines, and address barriers to such care provision identified in the 19 

literature. Specific to depression-screening recommendations, dietitians will be trained 20 

in a method used to screen for symptoms of depression using the PHQ-2 (43). The 21 

PHQ-2 consists of two key screening items from the larger PHQ-9 and has been shown 22 

to have good psychometric properties (ROC AUC=0.084) in a RT outpatients 23 

population (44). It asks the participant to rate the frequency of two major depressive 24 

episode criteria over the last two weeks from 0 to 3. This provides the clinician with an 25 
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indication of whether the patient may be at risk of experiencing clinically significant 1 

symptoms of depression. Training will combine didactic and interactive components 2 

including opportunities for discussion, role play and facilitator-provided feedback. This 3 

approach is consistent with recommendations for effective training that facilitates 4 

learning (45-46). 5 

Academic detailing 6 

Clinical psychologists from the research team will attend the RT department dietetic 7 

clinics to ‘shadow’ dietitians for one day following both the two-day training workshop 8 

and the booster training session (two months after initial training). The research staff 9 

will be guided in this process by the use of a checklist that clearly defines the 10 

educational and behavioural objectives of the EAT intervention and clinical guidelines. 11 

The clinical psychologists will (1) reinforce the essential messages using active dietitian 12 

participation, (2) informally assess intervention implementation, (3) help resolve 13 

implementation barriers and assist with the integration of systems changes specific to 14 

that clinic to support best practice dietetic intervention, (4) provide advice, feedback, 15 

support and positive reinforcement of improved practices to dietitians regarding patient 16 

care and (5) set explicit targets and develop an action plan with dietitians (47-49). 17 

Systems and prompts 18 

To facilitate patient attendance for dietetic treatment, services will be encouraged to 19 

schedule outpatient appointments adjacent to RT appointments. Integrating dietetic 20 

management into RT in this way helps to position dietetic intervention and counselling 21 

as an integral part of cancer care for both the patients and the department staff. 22 

Dietitians will be asked to schedule patient consultations according to the 23 

recommendations of the clinical guidelines (weekly during RT, fortnightly for six 24 

weeks post-treatment, and ‘as required’ thereafter). Dietitians will be asked to record 25 
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dietetic consultations in patient medical records. Consistent with recommendations for 1 

effective implementation of clinical guidelines into routine practice, the medical records 2 

of participating patients will include a coloured printed prompt, placed by research staff, 3 

to remind and guide dietitians in the key components of the EAT intervention. The PG- 4 

SGA and PHQ-2 will also be included in trial patients’ records to facilitate standardised 5 

nutrition assessment and depression screening as recommended by the clinical 6 

guidelines (50). For services without existing referral pathways for psychosocial 7 

support for patients with cancer, the research team will work with the dietitians and 8 

radiation oncologist at each site to collaboratively develop a referral policy for those 9 

patients screened as at risk for depression. 10 

Performance audit and feedback 11 

Patient medical records and audio recorded patient consultations will be audited 12 

regularly by study personnel to assess the provision of the EAT intervention 13 

behavioural change techniques and care consistent with the clinical guidelines. 14 

Consistent with recommendations for effective feedback and monitoring, feedback 15 

regarding site performance data relative to agreed benchmarks will be provided in 16 

written and verbal forms at multiple timepoints (48-49). The expert opinion leader in 17 

HNC nutritional management and the behavioural scientist from the research team will 18 

have regular phone meetings every three to four months with the head of the dietetics 19 

departments of the intervention sites to provide information about the current level of 20 

care provided by staff, relative to best practice guidelines and the EAT intervention. 21 

Reports providing aggregated data will be provided to the head of dietetics at each site 22 

prior to these calls at three to four month intervals after training. With permission of the 23 

head of dietetics, these reports will also be sent to site dietetic staff. During these calls, 24 

the expert opinion leader will review performance feedback using these reports, identify 25 
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opportunities for improvement, assist with problem solving, agree on the goals for the 1 

next month including performance benchmarks, and set an action plan (48). The head of 2 

dietetics at the intervention site will be encouraged to implement strategies to improve 3 

care when it is found to be inconsistent with the EAT intervention components. 4 

 5 

Additional support and feedback for the intervention will be provided as part of 6 

academic detailing, and through ongoing formal and informal supervision, with a 7 

clinical psychologist assisting with the implementation, barriers and maintenance of the 8 

system change. As part of these regular meetings, audio tapes of dietetic consultations 9 

with trial patients will be discussed. Those clinicians not meeting benchmarks will be 10 

encouraged to discuss potential impediments with the clinical psychologist during 11 

supervision. 12 

Provision of tools and resources 13 

Given identified barriers to implementation of clinical guidelines including lack of 14 

information and clinical uncertainty (50-51), services and staff will have access to well 15 

presented, user friendly EAT intervention manuals and print resources, nutrition 16 

assessment tools, depression-screening procedures and psychosocial referral options 17 

that will be provided during training, so as to facilitate discussion and practice (40-41, 18 

52). They will also have access to regular phone and videoconferences with the clinical 19 

psychologist and project manager to discuss barriers and solutions to implementation. 20 

Barriers to intervention implementation and any necessary resources required for 21 

training will be discussed during a teleconference with sites two weeks prior to training. 22 

 23 

Treatment verification and delivery 24 

Dietitians will be required to audio-record treatment sessions with participants and to 25 



PAPER FOUR: Eating As Treatment (EAT) study protocol 

 152 

use a monitoring form to document the number and frequency of their dietetic 1 

consultations. A random selection of audio tapes pretraining and post-training, will be 2 

reviewed by two independent assessors for fidelity to the EAT manual. Fidelity will be 3 

assessed using the Behaviour Change Counselling Index (53-54), a standardised, 4 

evidence-based checklist for assessing behaviour change counselling skills. Following 5 

the EAT training, additional items will be added to assess the presence of specific 6 

components of the EAT intervention. 7 

 8 

Assessments 9 

Assessments of primary and secondary outcomes and covariates will be conducted by 10 

an independent research officer during the first and last weeks of RT (typically six 11 

weeks apart) and follow-up will occur four and 12 weeks after the completion of RT 12 

(Table 1). As part of routine treatment, the Common Terminology Criteria for Adverse 13 

Events (55), mucositis (oral, pharyngeal and laryngeal) and dysphagia assessments will 14 

also be performed by the radiation oncologist. 15 

 16 

Primary outcome: Nutritional status 17 

The PG-SGA (56-57) is considered the gold standard in oncology nutrition. The 18 

assessment examines known prognostic indicators of nutrition such as weight change, 19 

dietary intake, gastrointestinal symptoms, changes in functional capacity, nutritional 20 

intake, metabolic stress, subcutaneous fat, muscle wasting, disease and treatment. It 21 

consists of a self-report questionnaire and clinical assessment conducted by a member 22 

of the study team. Higher scores reflect a higher risk of malnutrition. 23 

 24 

 25 
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Table 1. Schedule of assessment measures 1 
 2 

 
First week of 
radiotherapy 

Last week of 
radiotherapy 

Four weeks 
after 

Twelve weeks 
after 

Primary outcome 

 Nutritional status 
assessment: PG-SGA ✓ ✓ ✓ ✓ 

Secondary outcomes 

 Depression: PHQ-9 ✓ ✓ ✓ ✓ 

 Quality of life: EORTC ✓ ✓ ✓ ✓ 

 Quality adjusted life years: 
EORTC ✓ ✓ ✓ ✓ 

Covariates 

 Therapeutic alliance: 
dietitian 
ARM-5 (clinician) 

✓  ✓ ✓ 

 Therapeutic alliance: client 
ARM-5 (client) ✓  ✓ ✓ 

 Nicotine dependence: 
FTND ✓  ✓ ✓ 

 Alcohol dependence: 
AUDIT ✓    

 Alcohol use: AUDIT-
consumption ✓  ✓ ✓ 

 Smoking: biochemical 
validation 
expired carbon monoxide 

✓  ✓ ✓ 

 Dysphagia: Australian 
standard of food texture ✓ ✓ ✓ ✓ 

 Chart audit ✓   ✓ 

 3 
ARM-5, Agnew Relationship Measure—Five Item Version; AUDIT, The Alcohol Use Disorders Identification Test; EORTC, 4 
European Organisation for Research and Treatment of Cancer; FTND, The Fagerstrom Test for Nicotine Dependence; PG-SGA, 5 
Patient Generated Subjective Global Assessment; PHQ-9, The Patient Health Questionnaire 9. 6 
 7 
 8 
 9 
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Secondary outcomes 1 

Depression: The PHQ-9 (43) is a self-administered nine-item questionnaire that assesses 2 

depression. Participants are asked to rate (on a scale of 0–3) the frequency of various 3 

MDE criteria over the previous two weeks. It provides two pieces of information; 4 

whether the patient is likely to meet criteria for a MDE, and a measure of the severity of 5 

the depression from 0 to 27. 6 

 7 

Quality of Life: The European Organisation for Research and Treatment of Cancer Core 8 

Quality of Life Questionnaire (EORTC QLQ-C30) is a psychometrically validated (58) 9 

30-item self-report questionnaire designed to measure quality of life in patients with 10 

cancer. The EORTC QLQ-C30 consists of five functional scales (physical, role, 11 

cognitive, emotional and social), three symptom scales (fatigue, pain and nausea and 12 

vomiting), a global health status scale, and six single items assessing the perceived 13 

financial impact of the disease and additional symptoms commonly reported by patients 14 

with cancer (dyspnoea, loss of appetite, insomnia, constipation and diarrhoea). Scale 15 

and individual item scores range 0–100. Higher scores reflect a higher response level— 16 

high functional scores indicate a high/healthy level of functioning; higher symptom 17 

scores reflecting higher symptomatology/problems; higher scores on individual items 18 

reflect stronger endorsement/experience of that item. The EORTC QLQ-C30 can also 19 

be used to generate quality adjusted life years for economic analyses (59-60). 20 

 21 

Other variables 22 

Therapeutic alliance: This is measured by the Agnew Relationship Measure—Five Item 23 

Version—Patient Rated (ARM-5; 61). This short questionnaire has been developed as a 24 

mechanism for assessing therapeutic alliance within busy clinical settings (61). The 25 
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ARM5 comprises a single ‘core alliance’ domain consisting of items from the ARM 1 

bond, partnership and confidence domains. The ARM5 consists of a series of statements 2 

on parallel forms rated by clients and clinicians using a seven-point Likert scale 3 

anchored ‘strongly disagree’, ‘moderately disagree’, ‘slightly disagree’, ‘neutral’, 4 

‘slightly agree’, ‘moderately agree’ and ‘strongly agree’. Clinicians and clients are 5 

asked to rate items ‘thinking about today's meeting’. An overall ‘core alliance’ scale is 6 

derived by calculating the mean of the five items, with higher scores reflecting stronger 7 

therapeutic alliance. 8 

 9 

Nicotine dependence: The FTND (62) is a six-item, reliable and valid self-report 10 

questionnaire designed to assess the strength of nicotine dependence. Item scores are 11 

summed to produce a total score, with higher scores indicating higher levels of nicotine 12 

dependence (0–2=very low; 3–4=low; 5=medium; 6–7=high; 8–10=very high 13 

dependence). 14 

Expired CO will provide biochemical verification of smoking status.  15 

 16 

The AUDIT (64) is a ten item self-report measure developed by WHO to identify 17 

harmful patterns of alcohol use over the preceding one year (including harmful use, 18 

hazardous use and dependence). Items are summed to produce a total score, with scores 19 

over eight indicating harmful or hazardous alcohol use, as well as possible alcohol 20 

dependence. Inspection of individual items can be used to further identify the nature of 21 

alcohol-related problems. Scores above zero on items 1–3 can signify risky or 22 

hazardous use; on items 4–6 (especially weekly or daily symptoms), scores above zero 23 

are indicative of the presence or incipience of alcohol dependence, while endorsement 24 

of items 7–10 demonstrates that alcohol-related harm is already occurring (65). 25 
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 1 

The AUDIT-Consumption (64) consists of the first three items of the AUDIT 2 

(frequency of use, typical consumption and frequency of six or more standard drinks), 3 

and provides an index of alcohol use. This brief questionnaire is a reliable indicator of 4 

heavy drinking and also demonstrates adequate sensitivity and specificity for detecting 5 

active alcohol abuse and dependence (64). It will be employed to detect changes in 6 

quantity and/or type of alcohol consumed across the 18 weeks of the trial, with 7 

reference to a two-month time frame. 8 

 9 

Dysphagia: The research officer will conduct a secondary assessment of dysphagia as it 10 

relates to nutrition using the Australian Standard of Food Texture. The assessor will 11 

record the participant's ability to swallow to a standard level: unmodified (regular), 12 

texture A (soft), texture B (minced moist), texture C (smooth pureed), and to drink 13 

water without coughing or choking. 14 

 15 

Chart review 16 

Outcome and covariate data (Table 2) will also be collected by a member of the study 17 

team during chart reviews conducted during the first week of RT and at 12-week 18 

follow-up. 19 

 20 

Chart audit 21 

A chart audit will also be conducted on those patients who met the three key screening 22 

criteria but were not enrolled in the study. A summary of the following variables will be 23 

generated to allow for any recruitment or drop-out bias to be controlled for in analysis: 24 

standard demographics; tumour site, stage and response; proposed and delivered 25 
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concurrent chemotherapy; concurrent surgery; number and frequency of dietetic 1 

consults; unplanned hospital visits, length of stay; prescribed and delivered RT dose, 2 

fractionation, treatment time and treatment interruption(s); whether a PEG or NGT was 3 

used prophylactically, or for alimentation during treatment or post-treatment; and 4 

mortality data. 5 

 6 

Sample size 7 

The target sample size for this trial will be 400 (approximately 80 participants per 8 

recruitment hospital). This sample size calculation was based on a t test using the 9 

Harvard Biostatistics Massachusetts General Hospital Biostatistics Power and Sample 10 

Size Calculator, providing 80% probability that the study will detect a treatment 11 

difference at a two-sided 0.05 significance level with a minimum important difference 12 

of two units on the PG-SGA, assuming the SD is seven. 13 

 14 

Statistical analysis 15 

The primary outcome of nutritional status as measured by the PG-SGA will be analysed 16 

using a Generalised Linear Mixed Model to take account of the repeated measurements 17 

on subjects over time (assessment moment). The model will include the cluster-level 18 

variables of intervention (pre and post) and hospital. Individual-level variables in the 19 

model will be baseline nutritional status as measured by the PG-SGA, calendar time, 20 

assessment moment, as well as tumour site and tumour stage. A random effect for 21 

individual will be included in the model as well as a random effect for assessment 22 

moment, as the variation in PG-SGA is likely to be much greater at the assessment 23 

moment during the patient’s treatment phase. Finally, an interaction term for 24 

intervention by assessment moment will be included in the model to allow the treatment 25 
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Table 2. Outcome and covariate data extracted during chart reviews 1 

Week one Twelve weeks follow-up 

Tumour site Delivered radiotherapy dose, fractionation, start date, 
finish date and total treatment time 

Tumour stage Treatment interruption 

Concurrent chemotherapy Unplanned hospital visits and length of stay 

Concurrent surgery Tumour response 

Proposed RT dose, fractionation and 
treatment time Whether PHQ-2 follow-up was documented 

Prophylactic PEG/nasogastric tube feeding 
placement and date inserted Number and frequency of dietetic consults 

Whether PHQ-2 screening was documented Whether PG-SGA/formal nutritional assessment was 
documented in the final week of treatment and the score 

Whether PG-SGA/formal nutritional 
assessment was documented in the first 
week of treatment and the score 

Complications with PEG/date of removal of PEG if 
removed 

 
Whether a PEG or nasogastric tube feeding was used 
for alimentation during treatment or post treatment and 
date inserted and removed 

 The dates and dosage of all medications/treatments 
received as part of another clinical trial 

PEG, Percutaneous endoscopic gastrostomy; PG-SGA, Patient Generated Subjective Global Assessment; 2 
PHQ-2, The Patient Health Questionnaire 2; RT, radiotherapy. 3 
 4 

 5 

 6 

 7 

 8 

 9 

  10 
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effect to vary over time. 1 

 2 

DISCUSSION 3 

The present study is significant in that it addresses the issue of malnutrition during RT, 4 

a major risk factor for morbidity and mortality in patients with HNC. Although mucosal 5 

cancers of the head and neck have traditionally accounted for approximately 3% (2) of 6 

all cancer diagnoses, the frequency of this diagnosis has increased exponentially in 7 

recent years. RT plays a major role in the management of these patients, often in 8 

association with surgery or chemotherapy. This is the first study to evaluate a dietitian- 9 

delivered behaviour change intervention (EAT) based on MI and CBT to maintain or 10 

improve nutritional status among patients with HNC. The results of the proposed trial 11 

are expected to make a significant contribution to dietetic clinical practice, the training 12 

of future oncology dietitians, and ultimately, to reducing the mortality of patients with 13 

HNC. 14 

 15 

Importantly, this study brings together existing research, clinical experience and 16 

promising pilot data collected by the research team. It is a collaboration between 17 

investigators internationally recognised in their respective fields of oncology, 18 

psychiatry, dietetics, health behaviour and systems change, working towards better 19 

outcomes for this challenging and often overlooked cancer population. 20 

  21 
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ABSTRACT 1 

Background: Best practice guidelines make a number of recommendations regarding 2 

dietitian management of HNC patients. Randomised trials assessing the effectiveness of 3 

clinical practice change strategies for improving the nutritional management of HNC 4 

patients have not previously been conducted. 5 

Objective: The purpose of this study was to evaluate the effect of practice change 6 

strategies on improving the implementation of best-practice guideline recommendations 7 

for the nutritional management of HNC patients. 8 

Design: Four Australian RT departments participated in a stepped-wedge RCT. 9 

Baseline data were collected across all sites simultaneously and the intervention was 10 

then introduced to each site sequentially, in a randomly determined order. During the 11 

intervention phase, sites received a range of supportive clinical practice change 12 

strategies to facilitate dietitian adherence to clinical practice guidelines. In order to 13 

assess the associated practice change by dietitian staff, we evaluated the change in 14 

implementation of six guideline recommendations for dietitians from control to 15 

intervention periods.  16 

Results: Adherence to the clinical practice guidelines during the control period was 17 

generally very low. The clinical practice change strategies significantly improved the 18 

odds of provision of four of the six guideline recommendations. 19 

Conclusions: The study found the intervention significantly enhanced dietitian 20 

provision of recommended care for HNC patients during the intervention period.  This 21 

finding holds clinical importance for clinician and health service effective 22 

implementation of guideline recommendations as well as HNC patient treatment 23 

outcomes.  24 

  25 
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INTRODUCTION 1 

Background 2 

Malnutrition is common in HNC, being present in approximately 30-50% of such 3 

patients (1, 2). The malignancy and its treatments can contribute to malnutrition through 4 

problems with eating, fatigue, decreased appetite and weight loss (3). Malnutrition is of 5 

particular concern for cancer patients given its association with increased risk of 6 

morbidity (3) and overall mortality (1). Similarly psychological distress can affect 7 

patient functioning, capacity to cope, treatment compliance, QoL and survival (4, 5) and 8 

depression increases the risk of malnutrition (6).  9 

 10 

Given the importance of nutrition management, the National Institute for Health and 11 

Clinical Excellence guidelines recommend the inclusion of an oncology dietitian as a core 12 

member of a multidisciplinary team responsible for the care and management of HNC 13 

patients (7). To improve treatment outcomes, best practice guidelines make a number of 14 

recommendations regarding dietitian management of HNC patients including: weekly 15 

consultation with a dietitian during RT, fortnightly consultations for at least six weeks 16 

post treatment; use of a validated nutrition assessment tool to assess nutritional status; 17 

and monitoring weight, intake and nutritional status during and post (chemo) RT (8). 18 

Clinical practice guidelines also recommend patients are screened for distress and 19 

indicated patients provided with psychosocial support (8-10).  Despite such guidelines, 20 

research suggests that many patients do not receive care consistent with best practice 21 

guidelines. (11, 12).  22 

 23 

Unless clinical practice guidelines are implemented, their potential benefits in improving 24 

patient outcomes will not be realized. Systematic reviews suggest that guideline 25 
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complexity, a lack of awareness of guideline recommendations, limited time, a lack of 1 

organizational support and resources impede the alignment of clinical care with guideline 2 

recommendations (13-20). To our knowledge, randomised trials assessing the 3 

effectiveness of clinical practice change strategies in overcoming such barriers and 4 

improving the nutritional management of HNC patients have not previously been 5 

conducted. Systematic reviews of clinical research more broadly, however, suggests 6 

multi-strategic clinical practice change intervention can improve guideline adherence 7 

(21). The aim of this trial was to assess the impact of such practice change strategies in 8 

improving dietitian implementation of best-practice guideline recommendations for the 9 

nutritional management of HNC patients. 10 

 11 

METHODS AND ANALYSIS 12 

Context 13 

This study was conducted as part of a multi-centre trial of a dietitian delivered health 14 

behavioural counselling intervention, EAT. Full details of the EAT trial have been 15 

described elsewhere (22).  Briefly, EAT tested an intervention incorporating MI and 16 

CBT strategies in reducing malnutrition in patients with HNC undergoing RT.  17 

 18 

The EAT intervention was also developed to align with six clinical practice guideline 19 

recommendations (8). The specific care provisions based on guideline recommendations 20 

that were targeted were: 21 

1. Patient should be seen weekly by a dietitian during RT; 22 

2. Patient should receive minimum fortnightly follow up by a dietitian for at least 23 

six weeks post treatment; 24 
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3. Nutritional status should be assessed using a validated nutrition assessment tool 1 

PG-SGA; 2 

4. Weight, intake and nutritional status should be monitored during and post 3 

(chemo) RT; 4 

5. Patients should be screened for depression using the PHQ-2 in Week One of RT; 5 

6. Patients that screen positive (score of ≥3 on the PHQ-2) during Week One of RT 6 

should be offered referral for further assessment/and or psychosocial supports. 7 

 8 

The EAT intervention was aligned with these guideline recommendations in order to 9 

ensure sufficient exposure of patients to the dietitian delivered intervention, the 10 

inclusion of behavioural monitoring strategies and the provision of appropriate support 11 

due to the link between depression and malnutrition as well as other negative patient 12 

outcomes in this population (6, 23). Clinical practice change strategies were 13 

implemented during the intervention phase at participating sites to improve adherence to 14 

the guideline recommendations relevant to the intervention. This provided an 15 

opportunity to conduct a nested study of the implementation of clinical guideline 16 

recommendations in RT departments around Australia.  17 

The study protocol and methods were prospectively registered 18 

ACTRN12613000320752. Ethics approval from all relevant bodies was granted. 19 

 20 

Study design 21 

The study employed a multi-site, stepped-wedge RCT design (22). The stepped wedge 22 

RCT design reduced the potential for contamination between sites. Trial sites were RT 23 

departments located within major metropolitan Australian hospitals. Consistent with the 24 

conventional complete stepped-wedge design, control period data were collected across 25 
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all sites simultaneously (24). The intervention was then introduced to each site 1 

sequentially. The order in which the intervention was introduced to sites was randomly 2 

determined. The study design is described in Figure 1.  3 

 4 

 5 

*Two hospitals 6 

 7 

Figure 1. Stepped-wedge, cluster randomised trial design 8 

 9 

Participants and recruitment 10 

The study was presented to the TROG at the 2012 Meeting and sites interested in 11 

participating were encouraged to contact the research team. Written information about 12 

the study was also disseminated by TROG to members from large RT departments 13 

within Australian hospitals with an invitation to contact the research team regarding 14 

participation. Six dietetic departments were recruited.  15 

 16 

Patient consent was sought to enable collection of data regarding patient receipt of care 17 

consistent with guideline recommendations during control and intervention periods 18 

(Appendix A2). HNC patients who were scheduled for RT at each site were screened 19 

for eligibility. Sites generated a list of patients who met the eligibility criteria using 20 

treatment planning software, multi-disciplinary team meetings and/or clinician referrals. 21 

Eligible patients were those who were scheduled to undergo definitive or postoperative 22 

RT, were 18 years or older and had one or more of the following cancer diagnoses: 23 

nasopharynx, oropharynx, oral cavity, larynx, hypopharynx and were receiving care 24 
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from an oncology dietitian at a participating RT department. Eligible patients were 1 

approached with information about the study (by their radiation oncologist and/or an 2 

independent data manager) and were invited to participate.  3 

 4 

Randomisation and blinding 5 

The order in which the intervention was introduced to RT departments was randomly 6 

allocated by an independent statistician using a uniform random number generator in 7 

STATA (Statacorp, College station, TX). All clinical dietitians providing oncology 8 

services to HNC patients (participating in the EAT study) during the intervention phase 9 

were exposed to the clinical practice change intervention.   10 

 11 

Due to the nature of the study design it was not possible to blind RT departments, 12 

dietitians or outcome assessors to control and intervention period allocation. However, 13 

patients were blind to condition.  14 

 15 

Strategies to implement clinical practice guideline recommendations 16 

Full description of the implementation strategies are described in the protocol paper. 17 

During the intervention phase, sites received a range of supportive clinical practice 18 

change strategies to facilitate the delivery of the EAT intervention in addition to the 19 

provision and/or maintenance of clinical practice guidelines recommendations. This 20 

included recommendations regarding the frequency of dietitian contact during and after 21 

RT, the use of a validated nutritional assessment tool to assess and monitor nutritional 22 

adequacy of patients, and the screening and referral of patients at risk for psychosocial 23 

support. The implementation support strategies were often integrated into strategies or 24 

processes to gain support for the trial and improve fidelity of delivery of the behavioural 25 
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counselling intervention by dietitians more broadly. Specifically, the research team 1 

provided sites with the following evidence-based, clinical practice change support 2 

strategies (25-34). 3 

1. Executive support and endorsement 4 

Senior trial investigators solicited the support and endorsement of executive staff from 5 

each site for implementation of the intervention and recommendations based on clinical 6 

guidelines (25-27). Specifically, members of the research team met with the department 7 

head of dietetics and senior staff from the RT department at each participating site two 8 

weeks prior to training (Appendix A12, A13). These executive site staff were asked to 9 

demonstrate leadership and support for the EAT intervention and adherence to clinical 10 

guidelines, for example, by communicating their support for clinical practice change in 11 

line with guidelines and expectations of staff at the training workshops and throughout 12 

the intervention phase of the trial.  13 

2. Provision of staff training 14 

RT department oncology dietitians received training over the course of a two day 15 

workshop conducted by the research team. The purpose of the training was to enhance 16 

staff knowledge, skills and attitudes toward the behaviour change intervention elements 17 

and to best practice dietetic guidelines, address barriers to such care provision and to 18 

familiarise themselves with resources and instruments. Dietitians were trained in the 19 

administration of a brief screening tool for symptoms of depression; the PHQ-2 (28) 20 

and the PG-SGA (35, 36) to assess the nutritional adequacy of patients, and consistent 21 

with guideline recommendations were asked to screen all patients using such tools. 22 

Approximately two months after the initial workshop a booster training session was 23 

conducted to troubleshoot any issues that may have arisen with implementation of the 24 

behaviour change intervention or practice guideline recommendations (Appendix A15). 25 
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3. Academic detailing 1 

Clinical psychologists from the research team attended the RT department dietetic 2 

clinics to ‘shadow’ dietitians for one day following both the two-day training workshop 3 

and the booster training session (two months after initial training). In addition to 4 

providing feedback on intervention delivery and behavioural counselling proficiency, 5 

the clinical psychologists monitored adherence to guideline recommendations, provided 6 

advice, feedback and support to resolve implementation barriers including systems 7 

changes to facilitate regular patient appointments (29-31) (Appendix A14).  8 

4. Systems and prompts 9 

To facilitate patient attendance for dietetic treatment, services were encouraged to 10 

amend patient booking systems to schedule outpatient appointments adjacent to RT 11 

appointments and according to the recommendations of the clinical guidelines (weekly 12 

during radiotherapy, fortnightly for six weeks post-treatment, and ‘as required’ 13 

thereafter). Medical records of participating patients included coloured printed prompts 14 

(PG-SGA and PHQ-2), placed by research staff, to prompt standardised nutrition 15 

assessment and depression screening as recommended by the clinical guidelines. For 16 

services without existing referral pathways for psychosocial support for patients with 17 

cancer, the research team worked with the dietitians and radiation oncologists at each 18 

site to collaboratively develop a referral policy for those patients screened as at risk for 19 

depression. 20 

5. Performance audit and feedback 21 

Patient medical records and audio recorded patient consultations were audited regularly 22 

by study personnel to assess compliance with key components of the behavioural 23 

counselling intervention, as well as the provision of care consistent with the clinical 24 

guidelines.  Feedback on site performance relative to agreed benchmarks was provided 25 
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in written reports and during telephone contacts every three–four months to the head of 1 

the dietetics departments by an expert senior dietitian and behavioural scientist from the 2 

research team (30) (Appendix A16, A17). Advice and support to resolve 3 

implementation barriers including systems changes was also provided during these 4 

telephone contact sessions (29-31). 5 

6. Provision of tools and resources 6 

Given identified barriers to implementation of clinical guidelines including lack of 7 

information and clinical uncertainty (33, 34), services and staff had access to nutrition 8 

assessment and depression-screening tools that were provided during training, so as to 9 

facilitate discussion and practice (25, 26, 32).  10 

 11 

Control 12 

During the control phase, each hospital was instructed to deliver treatment as usual. 13 

 14 

Outcomes and data collection 15 

Patient characteristics 16 

As part of the assessment battery of the trial, patients were asked to report their: gender, 17 

age, country of birth, ATSI status, marital status, education and employment status. The 18 

data manager at each site completed pen and paper clinical research forms with patients 19 

to collect this demographic information at baseline (during week one of RT). 20 

 21 

Outcomes: Implementation of clinical practice guideline recommendations by 22 

oncology dietitians 23 

The primary outcomes in this report were the proportion of patients receiving dietetic 24 

care consistent with each of the six clinical practice guideline recommendations. Chart 25 
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reviews of patient medical records from the dietitian clinical consultations were 1 

conducted by data managers at each site during the first week of RT and at 12-week 2 

post-RT. Implementation of clinical practice guidelines were assessed by the research 3 

team using the chart review data. The six implementation outcomes based on dietetic 4 

clinical guideline recommendations were: 5 

1.  Receipt of weekly consultation with the dietitian during RT. (A dietetic consultation 6 

was required for at least each eight day interval throughout RT). 7 

2. Fortnightly appointments with the dietitian for six weeks post treatment. (At least 8 

three dietetic consultations at 8 day intervals within 42 days of the end of RT 9 

3. Use of a validated nutrition assessment tool (PG-SGA) by the dietitian to assess 10 

nutritional status. (Use of PG-SGA during Week One of RT). 11 

4. Monitor weight, intake and nutritional status during and post RT. (Use of PG-SGA at 12 

least once during or after RT in addition to Week One of RT). 13 

5. Patients should be screened for depression using the PHQ-2 in Week One of RT. 14 

6. Patients that screen positive (score of ≥3 on the PHQ-2) during Week One of RT 15 

should be offered referral for further assessment/and or psychosocial supports. 16 

 17 

Delivery of intervention strategies 18 

Project records were used to determine the delivery of the practice change strategies to 19 

sites. 20 

Helpfulness of practice change strategies  21 

During booster training (approximately two months after the initial workshop during the 22 

intervention period) all dietetic staff at the initial workshop were asked to complete a 23 

questionnaire regarding their attitudes toward the helpfulness of the practice change 24 

strategies that supported implementation of the EAT intervention and care according to 25 
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best practice guidelines. Dietitians were asked to rate the strategies on a Likert scale 1 

with five responses: very unhelpful, unhelpful, neither helpful/unhelpful, helpful, very 2 

helpful. 3 

 4 

Sample size  5 

The target sample size of 400 patients was based on the primary outcome (change in 6 

nutrition score) of the EAT intervention trial. For the practice change outcomes, this 7 

sample size was sufficient to detect an absolute increase in the implementation of 8 

clinical practice guideline recommendations of approximately 14% assuming a 9 

conservative implementation rate in the control phase of 50%, with 80% power and an 10 

alpha of 0.05. Such an effect size is consistent with improvements in clinical practice 11 

following clinical practice change interventions of similar intensity (37-39).  12 

 13 

Statistical analysis 14 

All analyses were conducted in SAS v9.4 (SAS Institute, Cary, North Carolina, USA) 15 

statistical software. Descriptive statistics were used to summarise the characteristics of 16 

the study sample. The impact of the strategies in improving implementation of each of 17 

the six clinical practice recommendations was assessed under an intention to treat 18 

framework, using six logistic regression models, including fixed effects for study stage 19 

(intervention or control phase) and study site (hospital). Penalised maximum likelihood 20 

estimation were used, due to quasi-complete separation of data and effect sizes were 21 

reported as odds ratios and 95% confidence intervals. Complete case analysis was 22 

performed, due to very low missing data rates. Statistical analyses were two-tailed with 23 

a significance level of 0.05. 24 

 25 
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The dietetics department in one site serviced two hospitals. Although patients were 1 

recruited from two different hospitals, they were treated as one progression step in the 2 

stepped wedge study design and moved to the intervention period at the same time 3 

(Figure 1).  4 

 5 

RESULTS 6 

Recruitment and participant characteristics 7 

Recruitment began in June 2013 and ended in December 2015, with follow-up finishing 8 

May 2016. Of the 852 patients identified as eligible, 516 were approached with 9 

information about the study and 313 (61%) of these patients were enrolled in the study 10 

(Figure 2). Four patients were later withdrawn due to late recognition of ineligibility. Of 11 

the 152 patients allocated to the control condition, 151 (99%) completed follow-up 12 

measures. Of the 157 patients allocated to the intervention condition, 156 (97%) 13 

completed follow-up measures. Patient characteristics are described in Table 1. The 14 

mean age was 58 (SD 10), most were male and just over half were married. Sixty- 15 

percent of the patients were employed full time or part time in the past year. Fifty-six 16 

percent had cancer of the oropharynx, 22% had cancer of the oral cavity, 9% had cancer 17 

of the larynx, 8% had cancer of the nasopharynx, 4% had cancer of the hypopharynx 18 

and 2% had an unknown primary. Most had stage IV (65%) cancer, 19% and 13% had 19 

stage III and II respectively. 20 
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 1 
 2 

Figure 2. Flow of participants through the trial 3 
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Table 1. Characteristics of sites and patients 1 

Variable Statistic/class Control (n = 151) Intervention (n – 
156) 

Clinic characteristics    

Number of dietitians  11 18 

Patient demographics    

Age (in years) mean (SD) 58 (10) 58 (11) 

Sex Male 126 (83%) 118 (76%) 

Country of birth Australia 100 (66%) 98 (62%) 

 UK & Ireland 13 (9%) 25 (16%) 

 Other 38 (25%) 33 (21%) 

Speak language other than 
English at home 

Yes 11 (7%) 11 (7%) 

Marital status Married/de facto 102 (68%) 91 (59%) 

 Widowed 4 (3%) 8 (5%) 

 Separated/Divorced 28 (19%) 29 (19%) 

 Single/Never married 17 (11%) 23 (15%) 

Education 4 years of high school or less 54 (49%) 58 (40%) 

 6 years of high school/TAFE 65 (50%) 63 (41%) 

 University 31 (21%) 35 (22%) 

 Other 1 (<1%)  

Employment Full-time or part-time 
employment 

87 (58%) 86 (55%) 

 Home duties, studying, 
volunteer, casual, unemployed, 
other 

23 (15%) 30 (19%) 

 Retired 41 (27%) 40 (26%) 

Tumour site Nasopharynx 12 (8%) 11 (7%) 

 Oropharynx 83 (55%) 88 (56%) 

 Oral cavity 30 (20%) 36 (23%) 

 Larynx 14 (9%) 15 (10%) 

 Hypopharynx 9 (6%) 2 (1%) 

 Unknown primary 3 (2%) 4 (3%) 

Tumour Stage 1 6 (4%) 6 (4%) 

 2 22 (15%) 17 (11%) 

 3 25 (17%) 32 (20%) 

 4 98 (65%) 101 (65%) 

Centre Site 1 7 (5%) 16 (10%) 

 Site 2 30 (20%) 70 (45%) 

 Site 3 46 (31%) 37 (24%) 

 Site 4 68 (45%) 33 (21%) 
 2 
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Outcomes 1 

Guideline implementation 2 

Table 2 reports descriptive and inferential statistics representing improvements in the 3 

provision of care consistent with each of the measures of clinical practice guideline 4 

recommendations. For each guideline, the percentage of patients that received care 5 

according to the guideline recommendation is shown for both Control and Intervention 6 

periods. Also shown are odds ratios representing the within-site odds of guideline 7 

implementation during the intervention versus control period. The clinical practice 8 

change strategy significantly improved the odds of implementation of four of the six 9 

guideline recommendations (p<0.05). The greatest improvements were found for patient 10 

screening for depression (OR=349; 95% CI: 69, 1756; p<0.0001).  Other guidelines 11 

showing improved implementation had estimated odds ratios ranging from 1.84 (weekly 12 

contact with dietician) to 11 (monitor weight, intake and nutritional status). Note that 13 

while statistical significance was not achieved for distress referral, there was an increase 14 

from 0% in the control period to 42.1% in the intervention period (p=0.0547). The 15 

absence of events during the control period necessitated the use of the less powerful 16 

penalized maximum likelihood parameter estimation method. 17 

Helpfulness of practice change strategies 18 

The staff booster questionnaire was completed by eight dietitians. The majority of 19 

responses indicated that the implementation strategies were seen as helpful/very helpful 20 

by the dietitians (Table 3).  21 

 22 

 23 

 24 

 25 
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 1 

Table 2 Results of logistic regression models testing for intervention effects on 2 

guideline implementation 3 

 4 

Guideline 
Intervention 
%  

Control %  OR Lower 
95% 
CL 

Upper 
95% 
CL 

P-value 

Dietitian contact weekly during 
RT 

71.5 63.5 1.84 1.05 3.23 0.0339 

Dietitian contact fortnightly for 6 
weeks post RT  

47.7 48.6 1.08 0.65 1.77 0.7686 

Nutritional assessment at Week 1 
of RT  

89.7 69.1 4.30 2.01 9.19 0.0002 

Monitor weight, intake and 
nutritional status during and post 
RT  

88.8 56.7 11.00 4.74 25.54 <.0001 

Depression screening at Week 1 
of RT 

81.3 0.7 348.82 69.31 1755.62 <.0001 

Depression referral at Week 1 of 
RT  

42.1 0.0 37.70 0.93 1530 0.0537 

 5 
Intervention and control % columns show the percentage of patients that received care according each 6 

guideline during the intervention and control periods. 7 

  8 

 9 
 10 
 11 
 12 
 13 
 14 
 15 
 16 
 17 
 18 
 19 
 20 
 21 
 22 
 23 
 24 
 25 
 26 
 27 
 28 
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Table 3 Distribution of dietitian attitudes toward helpfulness of the practice 1 
change strategies (n = 8) 2 
 3 

Questionnaire item Very 
unhelpful (n) 

Unhelpful (n) Neither 
helpful nor 
unhelpful (n) 

Helpful 
(n) 

Very 
helpful 
(n) 

Staff visits      
The information 
provided by program 
staff during their visit to 
the clinic 

   3 5 

Feedback reports      
The information 
provided in the 
feedback reports from 
the program staff 

   4 4 

Resources      
The prompts for key 
workshop principles 
and strategies (e.g. 
stickers, mugs) 

   4 4 

The PHQ-2 sticker   1 5 2 
The medical record 
prompts relating to best 
practice clinical 
guidelines1 

  1 2 4 

The depression referral 
policy developed in 
collaboration with your 
team1 

   7  

Supervision      
Meeting with the 
program clinical 
psychologist 

   1 7 

Receiving feedback on 
audio recordings 

   2 6 

Scheduling      
Changing the 
scheduling of dietetic 
consultations (i.e. to 
occur on the same day 
as radiotherapy 
appointments)2 

   1 3 

1 n = 1 missing; 2 n = 3 already occurring at site; 4 

 5 
 6 

 7 

 8 

 9 

 10 
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DISCUSSION 1 

This was the first randomised trial to evaluate the impact of a multi-strategic practice 2 

change intervention in improving the implementation of best-practice guideline 3 

recommendations for the nutritional management of HNC patients by dietitians. The 4 

study found the intervention significantly enhanced implementation of guideline 5 

recommended care during the intervention period.  The findings of our study 6 

demonstrate that practice change in this setting is possible if clinicians and health 7 

services are adequately supported to achieve guideline implementation and have 8 

important implications for health services interested in optimizing the care provided to 9 

HNC patients to improve their treatment outcomes and prognosis. 10 

 11 

The effects of the intervention in improving the provision of best practice care to 12 

patients was larger than trials in other clinical settings. For example, a Cochrane review 13 

of tailored interventions to overcome barriers to change including 26 trials reported an 14 

increase in the odds of recommended care provision by clinicians of about 50% (OR 15 

1.54, CI 1.16 to 2.01) (40). Five of the six measures of care provision reported in this 16 

setting reported greater effect sizes. Similarly, a review by Grimshaw on guideline 17 

dissemination and implementation strategies found a median absolute increase in the 18 

improvement in measures of recommended clinical practice by clinicians was 10% (41). 19 

The median absolute improvement reported in this trial was 26% (-1% - 81%). Such 20 

findings suggest that the intervention overcame many of the barriers to the provision of 21 

care consistent with guidelines. The practice change intervention described in this trial, 22 

therefore, provides one model to support clinicians to improve the nutritional 23 

management of HNC patients.  24 

 25 
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The intervention, however, was not effective in increasing the provision of fortnightly 1 

appointments with the dietitian for six weeks post treatment. Anecdotally, funding 2 

constraints in many sites limited the availability of staff to support such frequent dietetic 3 

contact. Similarly, patients often report time and logistical difficulty in attending regular 4 

clinical consultations (42). Identifying more cost efficient models to provide care to 5 

patients that accommodate such barriers to frequent dietetic patient contact post- 6 

treatment may be required. For example, reducing the time of clinical consultation may 7 

increase the number of patients staff are able to provide care to. Similarly, providing 8 

telephone support to patients who are unable to attend clinical consultations in person 9 

may improve the likelihood that such patients receive frequent dietetic care post 10 

treatment. Such models of care should be the subjects of future scientific inquiry. 11 

 12 

The trial has a number of strengths including a sample sufficient to detect small but 13 

meaningful improvements in clinical practices, the use of random assignment and high 14 

participation and retention rates. Nonetheless, a number of limitations of the study 15 

should be considered when interpreting trial findings. Site staff (dietitians, data 16 

managers) were not blind to participant allocation, which may have introduced bias into 17 

dietitian documentation of the provision of guideline recommendations and data 18 

manager chart reviews of patient medical records. Further, whilst audio-recoding may 19 

represent the gold standard in assessing delivery of care during clinical consultations, 20 

this was not feasible due to the scale of the intervention and outcomes measured. 21 

Nonetheless, record audits have been found to be a valid measure of care provision, and 22 

in this study, for two guideline recommendations (distress screening at Week 1 of RT 23 

and distress referral at Week 1 of RT) record audits corresponded closely with audio 24 

recordings in a sample of patients’ consultations. 25 
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The findings of this research have important implications for the provision of care 1 

according to best practice guidelines for HNC patients. Given the efficacy of the 2 

practice change strategies to improve oncology dietitian provision of care according to 3 

evidence based guidelines for HNC patients, their implementation in other sites 4 

providing care to cancer patients is warranted. 5 

  6 
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INTRODUCTION TO PAPER SIX 

Paper Five described the findings of a multi-component clinical practice change 

strategy to increase the implementation of evidence based guideline recommendations 

and consequently improve HNC patient care in four hospitals in Australia. The study 

was successful in significantly improving four of the six recommendations targeted, 

including routine distress screening by oncology dietitians. Given the complex nature of 

the etiology, unique challenges facing patients and multifaceted management of HNC 

patients, the next step in this body of work is to address further complicating factors; 

tobacco smoking and alcohol use. Given the strength of evidence for the negative 

effects that smoking has on the development, recurrence and treatment of HNC, coupled 

with the paucity of evidence based interventions to addressing tobacco smoking in this 

population, this health risk behaviour warrants significant attention. Paper Six 

represents this next step towards improving HNC patient care. 
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ABSTRACT 

Introduction  

To examine the effectiveness of smoking cessation interventions in improving cessation 

rates and smoking related behaviour in HNC patients. 

Methods and analysis  

A systematic review of randomised and non-randomised controlled trials was 

conducted. We searched the following data sources: CENTRAL in the Cochrane 

Library, MEDLINE, EMBASE, PsycINFO and CINAHL up to February 2016. A 

search of reference lists of included studies and Google Scholar (first 200 citations 

published online between 2000 and February 2016) was also undertaken. The 

methodological quality of included studies was assessed using the EPHPP. Two study 

authors independently screened and extracted data with disagreements resolved via 

consensus.  

Results 

Of 5167 studies identified, three were eligible and included in the review. Trial designs 

of included studies were two randomised and one non-randomised controlled trial. Two 

studies received a weak methodological rating and one received a moderate 

methodological rating. The trials examine the impact of the following interventions: (i) 

nurse delivered CBT via telephone and accompanied by a workbook, combined with 

pharmacotherapy; (ii) nurse and physician brief advice to quit and information booklets 

combined with pharmacotherapy; and (iii) surgeon delivered enhanced advice to quit 

smoking augmented by booster sessions. Only the trial of nurse delivered CBT and 

pharmacotherapy reported significant increases in smoking cessation rates. One study 

measured quit attempts and the other assessed consumption of cigarettes per day and 
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readiness to change. There was no significant improvement in quit attempts or cigarettes 

smoked per day among patients in the intervention groups, relative to control. 

Conclusions 

There are very few studies evaluating the effectiveness of smoking cessation 

interventions that report results specific to the HNC population. The three trials 

identified reported equivocal findings. Extended CBT counselling coupled with 

pharmacotherapy may be effective. 
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INTRODUCTION 

Background 

Tobacco use is a key risk factor for HNC (1) with more than 75% of these cancers 

attributable to the combination of tobacco and alcohol use (2). HPV is another common 

cause of head and neck cancer and smoking in this group while not causative has been 

shown to influence prognosis significantly (3). At least one third of patients with HNC 

continue to smoke after diagnosis (4-6). Continued smoking increases risk for other 

smoking related diseases, second primary tumours (7), disease recurrence (8) and 

reduced treatment efficacy, increases toxicity and side effects from RT (5, 9) and 

negatively affects overall survival (5). Approximately 10-12% of HNC patients develop 

a new cancer in the head and neck region within 2 to 3 years after the first cancer 

diagnosis (10).  

 

In addition to the diverse health benefits of permanent smoking cessation, quitting can 

have more specific benefits to patients with a cancer diagnosis. A number of studies 

have reported improvements in the prognosis of patients with a cancer diagnosis 

following smoking cessation (5, 8, 11, 12). For example, quitting smoking among 

patients with locally advanced HNC has been associated with a two-fold increase in 

complete response to RT (5). Abstinence from smoking in cancer patients has also been 

associated with less pain, higher quality of life scores and better performance status 

(13). Furthermore, smoking abstinence following diagnosis reduces morbidity and 

mortality (5, 14), particularly among those with smoking related cancers such as HNC 

and those diagnosed with a curable disease (15).  

 

Systematic reviews of smoking cessation interventions in the general oncology 
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population have found that high intensity, multicomponent interventions that include a 

combination of pharmacological and behavioural approaches are effective in improving 

cessation rates (16, 17). However, no reviews of the effectiveness of smoking cessation 

interventions for HNC patients exist. Patients with varying types of cancer have been 

found to respond differently to cessation treatment depending on the perceived 

relevance of patient tobacco use to the onset or recovery from cancer (18). Further, 

among HNC patients, the location of the malignancy and treatment can cause difficulty 

in eating, fatigue, mucositis, dry mouth and taste changes (19) that may uniquely 

influence patient receptivity to some pharmacotherapy interventions such as nicotine 

gum and require a tailored approach to cessation treatment. In addition to smoking, 

alcohol use is a key risk factor for HNC and a substantial proportion continue to drink 

alcohol, with approximately 16% continuing to drink at hazardous levels after diagnosis 

(4, 20). Patients with HNC also exhibit relatively high rates of mental health problems, 

particularly depression (21). Smoking, alcohol misuse and depressive symptoms tend to 

cluster and their relationship is complex (22). Patients may drink alcohol or smoke in an 

attempt to “self-medicate” depressive symptoms (23). Also, depression is associated 

with cravings for alcohol and nicotine (24). Such comorbidities present further obstacles 

to smoking cessation in this population (26) and therefore may warrant tailored 

treatment. Furthermore, research in this particular cancer population has characterised 

HNC patients as a particularly vulnerable group, with many living alone and having a 

limited social network (27). These factors may also necessitate extra support for HNC 

patients to quit smoking.  

 

Given the importance of ceasing tobacco use among HNC patients and the lack of 

guidance from previous systematic reviews regarding effective cessation treatment 
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among this group, the primary aim of this review is to examine the effectiveness of 

smoking cessation interventions on smoking cessation rates in adult HNC patients.  

 

 

METHODS AND ANALYSIS 

This systematic review was performed in accordance with a predetermined protocol and 

is reported consistent with the  PRISMA statement (28) (Appendix A18). The review 

was prospectively registered with PROSPERO (CRD42016016421) (Appendix A19).  

 

Eligibility criteria 

Study characteristics  

Types of studies 

Studies with the following study designs were considered for inclusion: 

- RCTs, including cluster RCTs; 

- Staggered enrolment trials or stepped-wedged trials; 

- Quasi-randomised trials; 

- Quasi-experimental trials with comparison/control groups, including non-

randomised pre–post (before–after) trials with one or more intervention and 

control groups, time-series/interrupted time-series trials (including multiple 

baseline trials) with independent control groups, preference trials and regression 

discontinuity trials; 

- Natural experiment studies that have a comparison group. 

Trials without parallel comparison or control groups were excluded. There was no 

restriction based on length of follow-up or the year of publication. Studies were limited 

to those published in English in peer-reviewed scientific journals. Comparison groups 
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for included trials could include no intervention controls, ‘usual’ practice or alternative 

interventions.  

 

Participants 

Participants of included studies were adults diagnosed with HNC (including cancers of 

the Nasopharynx, oropharynx, oral cavity, larynx and hypopharynx) and current 

smokers or those who had recently quit, due to the potential for relapse. There were no 

restrictions on type (e.g. RT, surgery, chemotherapy) or stage (e.g. pre, during, post) of 

treatment. Studies that examined a heterogeneous group of cancer patients but did not 

report results specific to a HNC sub-group were excluded. Studies which examined 

smoking cessation for carers of patients with HNC were excluded.  

 

Types of interventions 

Interventions that aimed to improve the smoking cessation outcomes of patients with 

HNC in which part of the intervention was conducted in a health care setting (e.g. 

clinics and hospitals) were included. Interventions could include psychosocial and 

behavioural (such as counselling, brief advice, referral, web-based information and 

behavioural support) and/or pharmacological components (medication, nicotine 

replacement therapy; NRT). Interventions targeting improvement of delivery of 

smoking cessation services were included only when data for changes in smoking 

outcomes of HNC patients were also reported. Studies that reported on population-level 

public health interventions (such as mass media campaigns, taxation and restrictions on 

tobacco advertising) were excluded. 

 

Outcomes 
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Primary outcome:  

1. To be included trials needed to report a measure of smoking cessation. This 

could include point prevalence or continuous abstinence, or current smoking 

status. Smoking cessation could be assessed via self-report (e.g. interviews, 

questionnaires and surveys) or biochemical measures (e.g. CO or cotinine 

assessment). 

Secondary outcomes: 

1. While not an inclusion criterion, we extracted any additional measures of 

smoking behaviour reported in trials as a study outcome including consumption 

of cigarettes per day, level of nicotine dependence, quit attempts and stage of 

change. Such data may be obtained via self-report (e.g. interviews, 

questionnaires and surveys) or other methods. 

 

Information sources 

Electronic databases 

The following electronic databases were searched for potentially eligible studies 

published up to February 2016; CENTRAL in the Cochrane Library, MEDLINE (from 

1946), EMBASE (from 1947), PsycINFO (from 1806) and CINAHL (from 1937). The 

MEDLINE search strategy (Appendix A20) was adapted for other databases and 

included filters used in other systematic reviews for population (head and neck cancer 

patients) and based on the Cochrane Tobacco Addiction Group standard review terms 

for health behaviour (smoking cessation).  

Other sources 

Studies were also obtained from the following sources: 

-  Reference lists of included studies; 
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- A search of Google Scholar (published online between 2000 and February 2016 

– the first 200 citations were examined) 

 

Study selection 

The titles and abstracts retrieved by electronic searches were exported to reference 

management software (Endnote version X6) to remove duplicates. References were 

exported to the online software tool Covidence for screening. One reviewer (UM) 

performed title and abstract screening. Two reviewers (KM and UM) then 

independently performed full-text screening, data extraction and quality assessment. 

Reasons for exclusion of full texts were recorded and documented in Figure 1. Any 

discrepancies were resolved by discussion between the reviewers. 

 

Data extraction 

Two review authors (KM and UM) independently extracted data from the included 

trials using a pre-piloted data extraction form that was developed based on 

recommendations from the Cochrane Handbook for Systematic Reviews of Interventions 

(29). Discrepancies between reviewers regarding data extraction were resolved by 

discussion and consensus. The characteristics of each study were extracted, including: 

study design, setting, country, participants, gender, age, intervention characteristics and 

outcomes.  

 

Assessment of methodological quality 

Studies included in the review were assessed for methodological quality using the 

Effective Public Health Practice Project Quality Assessment Tool (EPHPP) for  
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Figure. 1. PRISMA flow chart illustrating study inclusions through the stages of the 
systematic review. 
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quantitative studies (30) (Appendix A8, A9). This tool covers any quantitative study 

design, includes components of intervention integrity and was judged to be suitable to 

use in systematic reviews of effectiveness (29, 31). Two review authors (KM and UM) 

independently assessed study quality and discrepancies were resolved through 

discussion. The EPHPP assesses six methodological dimensions: selection bias, study 

design, confounders, blinding, data collection methods, and withdrawals and dropouts. 

These domains are rated on a three-point scale (strong, moderate, weak) according to 

pre-defined criteria and procedures recommended for tool use, and then given an overall 

global rating. Those with no weak ratings were given an overall rating of strong, those 

with one weak rating were given an overall rating of moderate and those with two or 

more weak ratings across the six domains were given an overall weak rating. Two 

additional methodological dimensions provided by the tool are intervention integrity 

and analyses and these were also completed by the reviewers.  

 

Data analysis 

Summary measures 

We reported all statistically significant and non-significant outcomes. Due to the 

clinical and methodological heterogeneity and the small number of studies included in 

the review, meta-analysis was not performed and the study findings were synthesized 

narratively. 
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RESULTS 

Search results 

Abstracts of 5167 citations were screened and the full text of 29 manuscripts were 

sought for further assessment against the review inclusion criteria (Figure. 1). Of these, 

4 publications describing 3 trials were included in the review (4, 15, 31, 32).  

 

Study characteristics  

A description of the trial characteristics of included studies is provided in Table 1. 

Included studies were published between 1991 and 2006. Two RCTs (4,, 31) and one 

non-RCT (15, 32) were identified. All trials compared interventions with a usual care no 

intervention control. All three studies were conducted in the US. The interventions 

employed in Gosselin et al. (31) and Gritz et al. (15, 32) targeted smoking cessation 

alone, whereas the study by Duffy et al. (4) targeted multiple risk behaviours of 

smoking, alcohol use and depression. 

 

The follow-up periods varied from 1 to 12 months post intervention. All studies were 

multicentre and participants were recruited from clinics that provided care to HNC 

patients. Interventions were delivered at the diagnosis/treatment stage of the cancer care 

continuum, including pre-treatment to posttreatment. Two of the three studies reported 

the location of the HNC in participants (4, 15). Only one study (15) reported the type of 

cancer treatment patients received (radiation or surgery). Smoking cessation 

interventions were delivered by healthcare providers and were either non-

pharmacological alone (CBT, self-help material, telephone counselling) or combined 

with a pharmacological component (NRT, varenicline or  
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(n = 53), 
total 
Laryngectom
ies 24.7%

 (n 
= 46), 
surgeries 
other than 
total 
laryngectom
y w

hich m
ay 

have been 
follow

ed by 
radiation 
46.8%

 (n = 
87) 
/ spanned 
pretreatm

ent 
to 
posttreatm

ent 
  

N
R, not reported 
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 T

able 2. Intervention description 
  

 
D

escription 
 

Intervention 
C

ontrol 
 

N
on-pharm

acological  
Pharm

acological 
 

D
uffy et al. 2006 (4) 

N
urse adm

inistered. C
B

T w
orkbook,  C

B
T 

telephone counselling (9-11 sessions). 
Those w

ho sm
oked w

ere offered nicotine 
replacem

ent therapy and/or bupropion, and those 
w

ith depression w
ere offered antidepressants. 

Enhanced usual care; referred as needed for 
sm

oking cessation, and/or alcohol treatm
ent, 

and/or psychiatric evaluation. H
andout for local, 

state, and national resources tailored to each study 
site.  
 

G
osselin et al. 2011 (31) 

N
urse and physician adm

inistered. Inquired 
about tobacco use, advised patients to quit, and 
offered assistance to tobacco users interested in 
quitting.  
Inform

ation packets w
ere m

ade available for 
staff to give to patients w

ho reported current 
tobacco use. 
A

ttem
pts to contact all patients by phone 

w
ithin 10 days of visiting the clinic w

ere 
assigned to a designated researcher w

ho w
as 

trained in the delivery of support and cessation 
counseling com

ponents at the N
ew

 Y
ork State 

Sm
okers Q

uitline. They w
ere also contacted 1 

m
onth after clinic visit. 

 

Prescription of stop sm
oking m

edication for 
eligible patients; varenicline and bupropion. 

U
sual care; standard tobacco cessation practices 

adm
inistered by health providers w

ith regard to 
asking patients about their tobacco use status or 
providing assistance to quit sm

oking at R
osw

ell 
Park C

ancer Institute. 
 

G
ritz et al. 1993 (15, 32) 

D
elivered by head and neck surgeons or 

m
axillofacial prosthodontists. Enhanced initial 

advice (supplem
ented the usual care advice 

w
ith a discussion of the subject’s receptivity to 

quitting; a statem
ent of confidence in the 

subject’s ability to stop; presentation of three 
self-help booklets; a discussion of tobacco 
w

ithdraw
al; a discussion to determ

ine a target 
quit date, including joint signature of the quit-
sm

oking contract; and an affirm
ation of 

continuing provider support during follow
-up 

care) session augm
ented by six booster 

sessions.  

 
U

sual care; standardized advice consisting of 
inform

ation on the risks of continued sm
oking 

and the benefits of cessation for head and neck 
cancer patients. N

o guidelines regarding 
additional advice sessions; providers w

ere free to 
follow

 their usual practice regarding discussing 
patient sm

oking practices. 

  



PA
PER SIX

: Sm
oking cessation care am

ong patients w
ith head and neck cancer: A

 system
atic review

  
 

213 
 T

able 3. R
atings of m

ethodological quality: strong (S), m
oderate (M

) and w
eak (W

). 
          

 
Selection bias 

Study design 
C

onfounders 
Blinding 

D
ata collection 

W
ithdrawals 

G
lobal rating 

1 
D

uffy et al. (2006) (4) 
W

eak 
Strong 

Strong 
M

oderate 
W

eak 
Strong 

W
eak 

2 
G

osselin et al. (2011) (31) 
M

oderate 
Strong 

W
eak 

M
oderate 

W
eak 

M
oderate 

W
eak 

3 
G

ritz et al. (1993) (15, 32) 
M

oderate 
Strong 

Strong 
W

eak 
Strong 

M
oderate 

M
oderate 
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bupropion) (Table 2). In all studies, the control group received usual care, ranging from 

information on the risks of continued smoking and the benefits of cessation, to handouts 

for resources, to referral for smoking cessation treatment.  

 

Methodological quality assessment 

Individual ratings for each study against the six methodological criteria and the assigned 

global rating are reported in Table 3. Overall, two studies received a methodological  

quality rating of weak (4, 31) and one study received a rating of moderate (15, 32). 

Unrepresentative samples and non-reporting of blinding of participants and outcome 

assessors were key issues. Two studies relied solely on self-reported smoking status (4, 

31) and one used urinary cotinine to confirm smoking status (15, 32).  

 

The two additional methodological dimensions provided by the EPHPP tool, 

intervention integrity and analyses were also completed. All three studies measured the 

percentage of participants that received the intervention as intended and were scored in 

the 80-100% category on this dimension. With regards to consistency of the 

interventions, Duffy et al. (4) did not describe whether the intervention was provided to 

all participants in the same way. Gosselin et al. (31) reported that a proportion of the 

participants in the intervention condition had multiple clinic visits compared to the other 

intervention participants who had one visit. Gritz et al. (15, 32) used exit checklists to 

ensure that their intervention was delivered consistently, with each component delivered 

to almost all subjects in the intervention condition. However, as the health providers in 

this study gave advice in both the control and intervention conditions, there was 

evidence that some contamination may have occurred. Both Duffy et al. (4) and 

Gosselin et al. (31) used intent to treat analyses as appropriate.  
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Effects of intervention 

Tables 3 and 4 describe the intervention characteristics and results of the included 

studies respectively. All three included studies reported smoking cessation outcomes.  

Duffy et al. (4) conducted a RCT to test a tailored smoking, alcohol and depression 

intervention in 184 HNC patients recruited from four hospitals in the US and conducted 

in ear, nose and throat clinics. The CBT intervention addressed smoking, alcohol and 

depression and utilised a workbook for patients and telephone counselling delivered by 

nurses in combination with NRT and/or bupropion (and antidepressants for depression) 

to target comorbid conditions (smoking, alcohol use and depression). The control group 

received enhanced usual care. The primary smoking cessation outcome in this study was 

self-reported smoking status (patients asked if they were currently smoking) measured 

at six months post intervention. The authors found that (for the 136 HNC patients that 

smoked in the past 6 months at baseline) at 6-month follow-up, the intervention group 

reported significantly higher quit rates than those in the usual care group ((47% vs. 

31%, p<.05). The authors did not measure any additional outcomes of smoking related 

behaviour.  

 

Gosselin et al. (31) conducted a study with a quasi-experimental design in 179 HNC 

patients recruited from a dental/maxillofacial clinic and a head and neck clinic in the 

US. The study compared the smoking behaviours of those who visited the clinic during 

a usual care phase (standard tobacco cessation practices) to those who visited the clinic 

during the intervention phase. The intervention phase employed nurse and physician 

brief advice to quit, information booklets and pharmacotherapy (varenicline and 

bupropion) during the clinic visit as well as a follow-up phone call within 10 days after 

the clinic visit to provide cessation counselling support. The primary smoking cessation  
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 T

able 4. T
obacco sm

oking cessation characteristics 
  

 
 

 
 

Prim
ary O

utcom
e 

Secondary O
utcom

es 
A

uthor 
year (R

ef) 
N

o. of pts at 
start of 
intervention  

C
urrent sm

okers 
at baseline; 
outcom

e m
easure 

U
sual care 

(no. of pts) 
at follow

-
up  

Interventio
n (no. of 
pts) at 
follow

-up 

D
escription and 

follow
-up interval 

R
esults 

D
escription and follow

-
up interval 

R
esults 

D
uffy et al. 

2006 (4) 
184 (91 U

C
; 

93 I)  
148 (68 U

C
; 80 I); 

self-report 
(sm

oked in the 
last 6 m

onths) 

62/68 (91 
including 
those not 
‘sm

okers’ 
at baseline) 

74/80  (93 
including 
those not 
‘sm

okers’ at 
baseline)  

Self-reported 
sm

oking status 
(patients asked if 
they w

ere currently 
sm

oking); 6 m
onths 

post intervention 
        

C
hi-squared tests of 

association using ITT 
analysis: significant 
difference in sm

oking 
cessation w

ith 47%
 

(35/74) quit in the 
intervention group 
versus 31%

 (19/62) quit 
in the usual care group 
(p < 0.05).  
  

Subgroup analyses: Self-
reported sm

oking 
cessation rates; 6 m

onths 
post intervention 

Sm
oking cessation rates 

for only those sm
okers 

w
ith com

orbid 
depression and/or 
alcohol (om

itting those 
w

ho sm
oked only; n = 

101), the quit rates 
rem

ained higher in the 
intervention group 
(48%

) com
pared w

ith 
the usual care group 
(26%

; P < 0.05).  
 A

ll patients w
ho 

sm
oked in the last 6 

m
onths w

ere included 
as sm

okers and, as 
expected, those w

ho 
sm

oked m
ore recently 

w
ere significantly less 

likely to quit in both the 
enhanced usual care and 
intervention groups (p < 
0.001). 

G
osselin et 

al. 2011 
(31) 

179 (98 U
C

; 
81 EC

) 
179 (98 U

C
; 81 

EC
); self-report 

current tobacco 
use 
(105 cigarette, 2 
cigar, 1 pipe, 1 
chew

) 

60/98 
52/81 

Self-reported 
sm

oking status 
(patients asked if 
they w

ere currently 
sm

oking); 1-m
onth 

post intervention 
  

C
hi-square statistic w

as 
used to evaluate 
differences betw

een the 
EC

 and U
C

 groups on  
sm

oking behavior 
reported. 
N

on ITT quit rates 
(assum

ption that those 

Self-reported quit 
attem

pt (those w
ho 

reported that they w
ere 

currently sm
oking w

ere 
subsequently asked 
w

hether or not they had 
m

ade any attem
pt to stop 

sm
oking during the past 

C
hi-square statistic w

as 
used to evaluate 
differences 
betw

een the EC
 and U

C
 

groups on  
sm

oking behavior 
reported. Q

uit attem
pts 

at 1-m
onth: I, 56%

 vs. 
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lost 
to follow

-up w
ere 

m
issing at random

): EC
, 

14%
 vs. U

C
, 13%

 at 1 
m

th (N
S). 

ITT quit rates 
(assum

ption that those 
lost to follow

-up had all 
returned 
to sm

oking): EC
, 9%

 vs. 
U

C
, 8%

 at 1 m
th (N

S). 

m
onth); 1-m

onth follow
- 

up post intervention 
  

U
C

, 55%
 (N

S). 
       

G
ritz et al. 

1993 (15, 
32) 

186 (94 U
C

; 
92 I) 

164; self-report 
(currently 
sm

oking or 
stopped sm

oking 
less than 1 m

onth 
prior to the 
baseline 
interview

. 

56/92 
58/94 

Sm
oking cessation; 

     Ever quit (abstinent 
for 48 consecutive h 
or longer at any tim

e 
during the 12-m

onth 
follow

-up post 
intervention period 
after receiving initial 
sm

oking cessation 
advice) 
 Point prevalence 
abstinence (abstinent 
for 48 h or longer at 
the tim

e of the 
follow

-up interview
); 

1-, 6-, or 12-m
onth 

 C
ontinuous 

abstinence (abstinent 
at the interview

 w
ith 

no sm
oking at all 

after cessation); 1-, 
6-, and 12-m

onth 

N
o significant 

differences betw
een 

intervention and control 
at any follow

 up on any 
of the three sm

oking 
cessation outcom

es.  
 I, 80%

 vs 79.8%
 at 1 

m
th (N

S). I, 84.3%
 vs 

U
C

, 82.6%
 at 6 m

th 
(N

S). I, 91.4%
 vs U

C
, 

89.3%
 at 12 m

th (N
S). 

     I, 69.4%
 vs U

C
, 76.2%

 
at 1 m

th (N
S). I, 71.4%

 
vs U

C
, 73.9%

 at 6 m
th 

(N
S). I, 69%

 vs U
C

, 
78.6%

 at 12 m
th (N

S). 
  I, 69.4%

 vs U
C

, 75%
 at 

1 m
th (N

S). I, 64.3%
 vs 

U
C

, 71%
 at 6 m

th (N
S). 

I, 63.8%
 vs U

C
 76.8%

 
at 12 m

th (N
S).  

C
onsum

ption of 
cigarettes per day 
           Stage of change; 12-
m

onth follow
-up (for 

subjects w
ho w

ere 
current sm

okers at 
baseline n = 96) 
     Predictors of 12 m

th 
continuous abstinence 
(applied to the 96 
baseline sm

okers 
w

ho com
pleted the trial) 

 

Subjects w
ho w

ere 
sm

oking at 12-m
onth 

follow
-up 

(n = 30) had 
significantly reduced 
their consum

ption 
during the study, from

 
25.4 cigarettes/day (SD

 
= 12.8) at baseline to 
12.5 (SD

 = 8.1) at 12 
m

onths (t = 7.67; p = 
0.0001). N

o significant 
difference betw

een I 
and U

C
 subjects. 

  F
2 of the discrepancy 

betw
een larger num

ber 
of precontem

plators in I 
group and larger 
num

ber of subjects in 
the action stage of 
change in U

C
 group ( 

p = 0.017). 
 Stepw

ise logistic 
regression; action stage 
of change (p = 0.0004) 
entered the m

odel as 
significant.  
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 C
otinine validation 

of self-reported 
abstinence 

  U
rine sam

ples w
ere 

collected from
 83.8%

 
(258 of 308) of subjects 
w

ho reported 
abstinence. C

otinine 
validations rates w

ere 
85.6%

 at 1 m
th, 91.3%

 
at 6 m

th, 89.6%
 at 12 

m
th..  

 

      

   

 I, intervention; C
, control; U

C
, usual care; EC

, enhanced care; N
S, not significant 
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outcome was self-reported smoking status (patients asked if they were currently 

smoking) at 1-month post intervention. The intervention was not effective in 

significantly increasing quit rates at 1-month follow-up with intention to treat 

(assumption that those lost to follow-up had all returned to smoking) quit rates 8% for 

the control group compared to 9% in the intervention group. Gosselin et al. (31) also 

measured self-reported quit attempts (those who reported that they were currently 

smoking were subsequently asked whether or not they had made any attempt to stop 

smoking during the past month) at 1-month follow-up post intervention. No significant 

difference was found between intervention and control groups. No other smoking 

behaviours were reported. 

 

Gritz et al. (15, 32) conducted a RCT to assess the efficacy of a provider delivered 

smoking cessation intervention compared to usual care advice in 186 HNC patients 

recruited from 10 hospital or medical center clinics in the US The intervention group 

received surgeon delivered enhanced advice (see Table 3) to quit smoking augmented 

by six monthly booster sessions compared to a usual care control group. The authors 

reported three smoking cessation outcome measures: a) ever quit (abstinent for 48 

consecutive hours or longer at any time during the 12-month follow-up post 

intervention period after receiving initial smoking cessation advice); b) point prevalence 

abstinence (abstinent for 48 hours or longer at the time of the 1-, 6-, or 12-month 

follow-up interviews); and c) continuous abstinence (abstinent at the 1-, 6-, and 12-

month interviews with no smoking at all after cessation). Cotinine validation of self-

reported abstinence was also conducted at each follow-up point. No significant 

differences were found for any of the smoking cessation outcomes. 
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Gritz et al. (15, 32) also measured change in consumption of cigarettes per day from 

baseline at 12-month follow-up. Subjects who were smoking at 12-month follow-up (n 

= 30) had significantly reduced their consumption during the study, from 25.4 

cigarettes/day at baseline to 12.5 at 12 months (p = 0.0001). However, relative to 

control group such reductions were not significant. The study also reported readiness to 

stop using tobacco at baseline by questionnaire and classified according to the Stage of 

Change theory into four stages: precontemplator (not currently thinking about stopping 

smoking), contemplator (thinking of stopping within 1 year), action (quit within the 

past) and maintenance (quit for 6-12 months). The authors reported a relationship 

between cessation behaviours (at 12-month follow-up) and baseline readiness to change 

in the 96 patients that were classified as baseline smokers in their study (p = 0.002). 

Rates of continuous abstinence at 12-month follow-up were lowest for those in the 

precontemplation stage and highest for those in the action stage of change at baseline. 

No other smoking behaviours were reported as outcomes in the trial. 

 

DISCUSSION 

The objective of the present review was to examine the effectiveness of smoking 

cessation interventions to improve cessation rates in HNC patients. Despite including 

both randomised and non-randomised trials, the review identified only three eligible 

studies. Of these, only one reported significant improvements in cessation rates at 

follow-up. These findings highlight the lack of robust smoking cessation intervention 

research conducted among HNC patients, a group where ceasing tobacco use is 

particularly important. 
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All three studies employed interventions delivered by a health provider involved in the 

care of HNC patients. Health professionals in the oncology setting are well positioned 

to deliver smoking cessation interventions and indeed numerous best practice guidelines 

recommend that those involved in the care of cancer patients assess smoking status and 

offer support to quit (4). Interestingly, however, trials testing (i) nurse and physician 

brief advice to quit and information booklets combined with pharmacotherapy; and (ii) 

surgeon delivered enhanced advice to quit smoking augmented by booster sessions were 

ineffective. Such findings are consistent with previous trials and reviews of physician 

and nurse-administered interventions for cancer patients that have found relatively brief 

interventions are ineffective (34-38). Patients with smoking related cancers generally 

have high levels of nicotine dependence, affecting quitting success (34, 37). More 

intensive smoking cessation interventions may be required to improve quit rates in this 

population.  

 

Indeed, the only study in this review to find statistically significant differences between 

intervention and control groups on the primary cessation outcome was Duffy et al (4). 

The intervention used in this study was high intensity and multicomponent, with up to 

11 telephone counselling sessions that targeted multiple risk behaviours with CBT and 

pharmacotherapy. This finding suggests that low intensity or single intervention 

components that are sufficient for other patient groups may not be adequate to achieve 

cessation among HNC patients characterised by long histories of heavy smoking and 

high nicotine dependence (38, 39). Smoking cessation research in hospitalised patients 

has found intensive smoking cessation interventions, combining behavioural 

interventions with cessation medication maximises the likelihood of a positive long-

term cessation outcome (40-42). Further trials of smoking cessation interventions in 
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HNC patients are needed to test this hypothesis, specifically, randomized comparisons 

of long term biochemically verified smoking cessation outcomes between patients 

receiving high intensity, combined behavioural intervention and pharmacotherapy with 

low intensity single component interventions.  

 

Our finding also fits with the results of previous research that integrated treatment is 

effective for co-existing problems (16, 43, 44). The health behaviours of HNC patients, 

particularly smoking and drinking, are highly interrelated. A large proportion of HNC 

patients that smoke also have a history of regularly consuming alcohol (21). Difficulties 

with nutrition due to the malignancy and treatment, have been associated with smoking 

and problem drinking in HNC (45). Given the co-occurrence of these behaviours in 

addition to the high rate of depression found in this group, addressing the interaction 

between smoking, drinking and depression in HNC patients may be more beneficial for 

smoking cessation outcomes than targeted smoking treatment that ignores these other 

factors. The authors would cautiously suggest that multicomponent and integrated 

treatment be clinically recommended where available, whilst the evidence base is 

improved.  

 

An important limitation of the review was the quality of studies included. Two studies 

received a methodological rating of weak and one received a rating of moderate.  

Although two of the three studies used a RCT design, the sample sizes were relatively 

small with the number of participants below 200 for all three studies. Only Gritz et al. 

(15, 33) confirmed smoking cessation status with biochemical verification. Biochemical 

verification of smoking status is recommended in studies of smoking cessation in 

medical populations with smoking related diseases (46). Research suggests that 



PAPER SIX: Smoking cessation care among patients with head and neck cancer: A 
systematic review  

223 
 

biochemical verification of current smoking status among cancer patients can be as 

much as 20% higher than self-report (47, 48). As such the cessation outcomes reported 

in the included trials may represent an over estimate. Additionally, varying 

interventions, outcomes and endpoints, and the limited number of studies precluded 

quantitative synthesis of the trial findings. While the review methods were based on the 

Cochrane handbook, the search was restricted to English language, peer reviewed 

publications. In doing so, the review may not have captured all relevant studies in the 

field.  

 
Conclusions 
 
There are very few studies evaluating the effectiveness of smoking cessation 

interventions that report results specific to the HNC population. The results of this 

review indicate that a multicomponent approach may benefit HNC patients who 

continue to smoke after diagnosis. However, this finding is based on one study and 

therefore the current state of evidence does not allow for a recommendation of any 

specific form of smoking cessation treatment in particular for this cancer group. There 

is much scope for developing the evidence base in this area. Given the significance of 

tobacco smoking as a key risk factor for HNC and its impact on treatment outcomes and 

further disease it is imperative that further studies with strong methodological quality 

and standardized outcome measures are conducted in this population to guide 

development of smoking cessation programs.  
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DISCUSSION  

The papers presented in this thesis described a related but not chronological program of 

research. The thesis endeavoured to identify and address important gaps in the evidence 

base regarding modifiable behavioural and affect risk factors among a subgroup in the 

cancer population with unique challenges. It also examined a number of aspects of HNC 

patient care to improve the clinical outcomes of this patient group, including nutritional 

management, distress screening and referral and smoking cessation. The included 

papers therefore present independent research questions. Paper One identified 

comorbidities that have a substantial impact on HNC patient outcomes; distress 

(particularly depression), alcohol use and tobacco smoking. Papers Two and Three 

described current attempts to implement distress screening and referral for cancer 

patients generally as a means of ensuring the provision of psychosocial support. Having 

identified significant flaws in existing research, Papers Four and Five described the 

methods and results of a successful practice change intervention to improve care for 

HNC patients according to clinical practice guidelines that included significant 

improvement of distress screening by oncology dietitians. Paper Six described a 

systematic review of the evidence of effective smoking cessation interventions in HNC 

to identify future opportunities to address this risk factor among this population. The 

final section of this thesis will summarise the main findings of the work and discuss the 

implications for future research and practice.  

 

Main findings 

Paper one presented the rates and co-occurrence of three risk factors for HNC: tobacco 

smoking, alcohol use and depression in a sample of HNC patients. The cross-sectional 

study undertaken presented the prevalence of these risk factors in 307 HNC patients 
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undergoing RT across four hospitals in Australia. Approximately one third of the 

sample were current smokers, one third were drinking at hazardous levels and 

approximately one fifth had likely depression.  

 

Notably, this was the first Australian study to present the rates of co-occurrence of these 

conditions in a HNC sample. Approximately one fifth of the sample scored positive for 

two or more problems; smoking, hazardous alcohol consumption and probable 

depression. More specifically, cluster analysis revealed that males may be more likely 

to exhibit comorbid conditions, and that, if comorbid conditions are present, it may be 

likely that it tends to occur in the presence of another comorbid condition, rather than in 

isolation. The findings offer a further insight into a group of male HNC patients that 

may require additional supports due to co-occurring issues.  

 

The value of multidisciplinary team care for head and neck cancer patients has been 

acknowledged in the recommendations of several best practice guidelines (1-3). 

Guideline directed approaches using multidisciplinary teams have been found to reduce 

time to treatment and improve treatment outcomes (4). Global implementation of this 

approach has the capacity to improve the lives of patients with HNC. Disciplines 

usually include otolaryngology, plastic surgery, general surgery, dietetics, speech 

pathology, radiation oncology and medical oncology. The findings from Paper One 

further demonstrate the need for greater multidisciplinary input. Given the key risk 

factors for HNC (alcohol and tobacco use) and their co-occurrence with depression, and 

therefore the impact that biopsychosocial symptoms may play in the care of the HNC 

patient, the inclusion of other disciplines such as psychology may warrant further 

attention. 
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Outside of the oncology setting, treatments such as CBT and MI have been employed 

for smoking, problematic alcohol consumption and depression, and evidence suggests 

that integrated treatment for comorbid problems is effective (5-7). The co-occurrence of 

reduced alcohol intake and smoking in our participants prior to baseline, demonstrates 

the potential for concurrent reductions in smoking and alcohol use in the HNC 

population. For those HNC patients who continue to smoke, drink alcohol at hazardous 

levels, or experience depressive symptoms during treatment and particularly those with 

co-occurrence of these issues, a multicomponent, intensive treatment may be beneficial 

and should be explored (5). Given that some HNC patients display poor health 

behaviours that are known to be mediated by psychological status, health behaviour 

interventions in particular should consider psychological status. 

 

Numerous best practice guidelines recommend that those responsible for the care of 

cancer patients screen and refer for distress (1, 11).These guideline recommendations 

are based on evidence that distress in cancer patients may lead to non-adherence to 

treatment, poorer QoL and may negatively impact survival (10,11) as well as increase 

treatment burden to the oncology team and health system (12). Systematic reviews and 

meta-analyses have demonstrated screening improves the timely management of 

distress (10, 13), improves adherence to treatment, reduces burden to the treatment team 

and can avoid progression to more severe anxiety or depression (11). Therefore, 

recognising and treating distress in cancer populations is an important health priority.  

 

Papers Two and Three described a systematic review of the evidence of the 

effectiveness of interventions in improving the provision of distress screening referral in 
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cancer patients. Only five studies met the inclusion criteria and only one of these 

reported a significant improvement in referrals for psycho-oncological interview for 

those patients identified as distressed. Paper Three concluded that a need existed for 

further research into the effectiveness of practice change interventions in increasing 

provision of distress screening and referral by staff responsible for cancer care. Previous 

reviews have examined the effects of common distress screening tools such as the DT 

(1) on cancer patients’ outcomes such as QoL or depression (14-18), or the impact of 

patient reported outcome measures to improve identification of distressed patients and 

improve treatment decisions (19, 20). In contrast, very little research has been 

conducted into how to effectively implement distress screening and referral in health 

settings. Given that distress is now recognised as the sixth vital sign in cancer (21), the 

findings of the review presented in Paper Three highlighted a major evidence gap that 

needs to be addressed.  

 

To address the findings of the sub-optimal identification of distress in cancer patients, 

and the lack of intervention studies aimed at increasing this provision of care, Paper 

Four described the protocol of a multi-site stepped wedge RCT. The trial examined the 

effectiveness of evidence based practice change strategies in increasing the delivery of 

care related to oncology dietitian HNC nutritional management guidelines (including 

depression screening and referral). The protocol described a trial to be conducted in four 

Australian RT departments. Practice change strategies were to be implemented to 

increase the provision of care of six clinical practice guidelines recommendations 

regarding the frequency of dietitian contact during and after RT, the use of a validated 

nutritional assessment tool to assess and monitor nutritional adequacy of patients, and 
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the screening and referral of patients at risk of distress for psychosocial support. Chart 

reviews of patient medical records measured the implementation outcomes.  

 

There is a lack of research examining the effectiveness of interventions in increasing the 

provision of care according to evidence based guidelines in this population and setting. 

Thus, the intervention strategies were informed by the body of evidence regarding the 

effectiveness of practice change strategies in clinical guideline implementation and 

healthcare settings generally (22-31). The practice change strategies used in the trial 

were: executive support and endorsement (22-23); staff training (26); academic 

detailing (26-28); systems and prompts (31); performance audit and feedback (26-28); 

and provision of tools and resources (22, 23, 29-31). 

 

Paper Five described the outcomes of the practice change strategies employed in the 

trial. The findings of the trial indicated that the clinical practice change strategies were 

effective in increasing clinician provision of oncology dietitian care for HNC patients 

according to evidence based nutritional management guidelines, with significant 

increases in four of the six outcome measures. The greatest improvement was found for 

patient screening for depression (OR=349; 95% CI: 69, 1756; p<0.0001). Given the 

need to identify and treat depression in the HNC population, this finding is of great 

importance. Compared to previous studies that described interventions to improve 

distress screening and referral for cancer patients identified in Paper Three, the 

methodology used in the EAT trial was more rigorous, strengthening the evidence base 

Overall, the findings presented in Paper Five suggest that the intervention addressed 

many of the commonly reported barriers to the provision of care consistent with 

guidelines, such as lack of knowledge (30, 231, advice or support (26-28), clinician 
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attitudes (31), clinical uncertainty (30, 31) and systems barriers (26-28). Therefore, the 

practice change intervention described in Paper Five offers one model to support 

clinicians to improve best practice care for HNC patients.   

 

With the knowledge of the complex relationship between risk factors, namely, 

depression, alcohol use and tobacco smoking for the development, recurrence and 

treatment outcomes of HNC, this thesis aimed to take first steps in addressing this 

multifaceted challenge for patients, clinicians and researchers alike. Having successfully 

improved oncology dietitian provision of care according to HNC best practice 

guidelines, the next phase of this work beginning with Paper Six, targets smoking 

cessation care, another component of HNC care that despite being internationally 

recognised as imperative (32-34), is sub-optimally delivered. Only three studies were 

included in the review described in Paper Six. The one study (8) that reported a 

significant increase in smoking cessation rates was a RCT of a high intensity, multi-

component nurse delivered intervention combining CBT and pharmacotherapy for 

multiple risk behaviours (smoking, alcohol use and depression). The paper concluded 

that a need existed for further studies with robust methodology conducted in HNC 

patients specifically.  

 

Implications for practice and research 

The findings of this thesis have a number of implications for clinicians and 

implementation researchers with regard to a need for (i) identification of specific 

support strategies that increase or maintain the implementation of best practice care for 

HNC patients; (ii) comparative effectiveness research; iii) implementation of multiple 
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guidelines corresponding to comorbidity in HNC; and (iv) sustainability of such 

implementation interventions.  

Identification of specific support strategies that increase or maintain the 

implementation of best practice care for HNC patients 

The United States Institute of Medicine Report identified that despite its 

recommendation that guidelines developed on the best available evidence for cancer 

management are used, an evidence practice gap remains in clinicians' adherence to these 

guidelines (35). The Report further described translation of evidence into clinical 

practice and performance improvement as integral to improving the quality of cancer 

care. Paper Five utilised a comprehensive, multi-strategic strategy to improve clinician 

adherence to best practice guidelines for the nutritional management of HNC patients. 

While effective, the specific intervention components that yielded improvement in care 

remains unknown.  

 

It is important to learn how successful interventions achieve their effects in order to 

advance knowledge, guide future research and to inform clinical applications (36, 37). 

Importantly, understanding how interventions work can inform the development of 

implementation strategies yielding greater effects or more cost-effective strategies to 

improve care through identifying elements of an intervention that are critical, and those 

that can be enhanced or identifying ineffective components that can be removed (37). In 

the context of finite health resources, the pursuit of more efficient interventions through 

better understanding of how interventions exert their effects has considerable to 

improve health system performance and cancer patient outcomes.   

Mediation Analysis 
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Mediation analysis is a statistical technique that allows researchers to identify the 

mechanisms by which interventions have their effects (37). While recommended as part 

of comprehensive evaluations of all clinical trials (36), mediation analyses of trials that 

seek to improve the provision of care of implementation of guidelines is uncommon 

(38, 39). It is recommended that development of strategies to improve health 

professional practice or patient outcomes are guided by theory and mediation analyses 

may be particularly useful in identifying whether such interventions operate through the 

pathways hypothesized by the theory on which it was developed. 

 

Behavioural theories such as the theory of planned behaviour have been used in process 

evaluations of implementation interventions (40-47) suggesting that the effects of such 

interventions do indeed operate via these constructs. For example, using a survey 

designed to assess theory based constructs, a 2017 study of 427 general practitioners 

and practice nurses from the United Kingdom, identified that habit mediates the 

relationship between planning and healthcare professional guideline-recommended 

behaviour (47).  

 

The implementation strategies used in the trial described in Papers Four and Five were 

selected with consideration of a theoretical framework, the Consolidated Framework for 

Implementation Research (24), and evidence based strategies to address the reported 

barriers to implementation of evidence based guideline recommendations. These 

barriers include lack of information, awareness of guideline recommendations and 

clinical uncertainty, guideline complexity, limited time and a lack of organisational 

support and resources (31, 48-50). However, the trial did not include an assessment of 

whether the intervention strategies impacted on the theoretical determinants. Mediation 
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analysis may be helpful in determining if the effects observed in the trial from Paper 

Five were mediated by the Consolidated Framework for Implementation Research 

constructs. This would make an important contribution to the relatively sparse evidence 

base in this area and could guide future efforts in the field.   

Factorial designs 

In a 2 × 2 factorial design, groups of patients are randomised to either intervention A or 

B, both interventions, or none. Factorial designs are of particular relevance to 

implementation research. They allow for multiple practice change strategy comparisons 

that is more time efficient than traditional separate evaluation in two-arm trials (51, 52). 

Additionally, factorial designs often require smaller sample sizes and therefore have the 

potential to reduce cost and time for implementation interventions (51), which is of 

particular interest when deciding how best to change clinician practice. Factorial 

designs are also attractive when researchers want to test for interactions or moderators 

of effects (53). There is limited use of factorial designs in implementation research to 

improve health professional uptake of best practice guidelines (54, 55) and therefore 

future research may benefit from adopting such methods.  

 

Comparative Research Designs 

Implications arising from this body of work can also be considered in relation to 

comparative effectiveness designs. The Institute of Medicine defines comparative 

effectiveness research (CER) as “the generation and synthesis of evidence that 

compares the benefits and harms of alternative methods to prevent, diagnose, treat, and 

monitor a clinical condition, or to improve the delivery of care” (56). CER has 

conventionally been utilised within medical research to assist patients, clinicians and 

policy makers make informed decisions in discovering alternative treatment approaches 
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by comparing to usual or best practice care (56). Such designs have shown great benefit 

in clinical medicine by accelerating improvements in treatment methods, as research is 

concentrated on interventions that have potential benefits or improvements superior to 

those of known effectiveness (57).  A call has been made to undertake CER of 

implementation interventions to achieve adoption of evidence based health care into 

routine practice (58).   

 

CER in the realm of implementation science aims to identify the relative value 

(including benefit, harms, and/or costs) of alternative efficacious implementation 

support strategies, generally through direct comparisons (59). CER identifies 

mechanisms of effect by isolating the effects of various implementation strategies (60). 

Paper Five described the only known effective HNC implementation intervention for 

improving care according to dietetic guidelines. Therefore, further research in this area 

could use a head-to-head comparison of this strategy with an alternative intervention to 

see if it provides additional benefits above that demonstrated by the approach employed 

in Paper Five. 

 

Implementation of multiple guidelines corresponding to comorbidity in HNC 

Recommendations of a report by the Institute of Medicine recognise that we need to 

embrace the complexities and challenges of studying and managing comorbidity in 

cancer (35). Cancer patients with comorbidity are less likely to receive curative 

treatment for their cancer than those without and comorbidity has consistently been 

found to have an adverse impact on cancer survival (61). Given the considerable burden 

and relatively high mortality rate in HNC, identifying and addressing the prevalence 

and co-occurrence of modifiable risk factors is a priority.  



DISCUSSION AND CONCLUSIONS 

 241 

 

Paper One provided some of the first evidence for the co-occurrence of smoking, 

alcohol use and depression in HNC patients in Australia. Providing intervention such as 

screening, referral for support, brief advice, education and counselling to modify risk 

factors related to HNC patient health and mood is evidence-based best practice 

according to numerous guidelines for the management of HNC patients (62-64). Paper 

Three provided evidence that the delivery of such care for distress is sub-optimal. Paper 

Five described an effective strategy to improve distress screening and referral in HNC 

patients. However, provision of care for smoking and alcohol use in oncology settings is 

also poorly implemented (65-70). There are a number of reasons for this evidence 

practice gap including health professional lack of time and knowledge about appropriate 

referral sources (1, 71, 72). Patient-related barriers include stigma, lack of knowledge of 

treatment options and distance barriers in rural settings (1, 73).  

 

Given the presence of comorbidities in HNC, to provide best practice care, clinicians 

need to deliver integrated care consisting of multiple best practice guideline 

recommendations simultaneously. This presents a challenge to the field of 

implementation research. Diffusion of innovations theory (74), for example, suggests 

that the greater the complexity of the tasks and demands, the less likely an 

implementation intervention is to be successful. Implementation trials addressing 

routine care for behavioural risk factors usually focus on single rather than multiple 

risks (75-78) and do not focus across the spectrum of care (assessment, brief advice, and 

referral/follow-up) (75-77). Trials of implementation interventions addressing multiple 

guidelines, while challenging, may afford the greatest improvements in care provision 

and deliver the greatest health benefits for patients. Few such trials have been conducted 
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(79). McElwaine et al. (80) conducted a two-group (intervention versus control), non-

randomised controlled study assessing the effectiveness of a practice change 

intervention in increasing primary care nursing and allied health clinician provision of 

preventive care for four health risks. Analyses indicated significant improvements in 

assessment and brief advice for all risks combined, however the intervention was not 

effective in increasing referral/follow-up for any of the four risks. The authors 

concluded that although a implementation strategy was consistent with previous multi 

strategic approaches that have proved successful in implementation trials addressing 

single risk factors, when mutiple practice changes are required simultaneously, such 

support may be insufficient.   

 

Similarly, Bartlem et al. (81) conducted a multiple baseline trial that aimed to determine 

the effectiveness of an intervention in increasing the provision of preventive care by 

community mental health clinicians addressing four chronic disease risk behaviours. 

The intervention included practice change strategies previously found to be effective in 

health care settings. Following the intervention, there was an increase in assessment for 

all risks combined, however no significant change in assessment, advice or referral for 

each individual risk. Importantly, overall, not all intervention strategies were delivered 

as planned and this inadequate fidelity may, at least in part, explain these findings.  

 

Given the equivocal findings of past implementation strategies on this issue, innovative 

strategies are required that minimise barriers to multiple guideline adoption. Health 

information technology approaches may be one such strategy (82-84).  In a systematic 

review of evidence on the effect of health information technology on quality, efficiency, 

and costs of health care, a major benefit of implementing health information technology 
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on increased adherence to guideline-based care was demonstrated (85). Decision 

support, usually in the form of computerised reminders, was a major component of the 

studies included in the review. The decision support functions were usually embedded 

in electronic health records in the outpatient setting.  

 

A 2010 Presidential Commission Report in the US on the potential of health 

information technology emphasised that information technology-enabled health care 

can reduce fragmentation of information, ensure high-quality and safer care so that 

clinicians and researchers have access to the informationt they need (86). In order to 

ensure HNC patients receive appropriate case, coordination of multiple specialities is 

required. In recognising this challenge, Nouraei et al. (87) implemented a centrally 

accessible database to reduce delays and provide information expediently to a 

multidisciplinary team of health professionals. The development of the database 

intervention was undertaken with careful attention to process workflow planning, 

coordination among providers, and information accessibility. The database significantly 

improved cross-speciality coordination, leading to a highly significant reduction in the 

number of patients whose treatment planning was delayed (p < 0.001). The potential 

benefits of health information technology make it particularly desirable to address the 

inherent complexities for clinicians addressing multiple comorbidites in the HNC 

population, including tobacco smoking, alcohol use and depression. Future 

implementation studies targeting health provider provision of care according to multiple 

guidelines in HNC may benefit from inclusion of health information technology 

strategies.  

Sustainability of such implementation interventions 
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Whilst the clinical practice change strategies employed in Paper Five were effective in 

significantly improving the odds of implementation of four of the six guideline 

recommendations targeted, there was a relatively short duration between 

implementation and follow-up evaluation on guideline use. The introduction of complex 

workplace change, especially implementing evidence based practice, takes considerable 

time (88) and we did not measure sustainability of the intervention beyond the study 

period. To increase uptake of research into practice implementation, interventions 

aimed at the clinician, organisation, or health system level are often focused on 

surmounting barriers to their initial implementation (89). However, less research has 

been conducted to examine the long-term sustainability of implementation interventions 

(90-93). Sustainability of an implementation intervention can be defined as the extent to 

which an intervention continues after it has been adopted (74). In order to ensure 

enduring care provision and consequently long-term quality of care for patients, the 

sustainability of an implementation intervention is of the utmost importance (94). 

 

Sustainability of interventions is particularly critical in the management of patients with 

chronic diseases such as cancer. Most research focuses on short-term implementation, 

yet this does not reflect the needs of the healthcare system or the course of chronic 

diseases (95). Studies investigating the sustainability of interventions have found that 

intervention adaptation, fit with context, continual financial support, training, fidelity, 

and leadership contribute to sustainability (96-98). Campbell et al. (99) conducted an 

exploratory study to identify critical factors or issues impacting sustainability of the use 

of the Ottawa Model of Smoking Cessation (OMSC) in hospitals. Hospitals achieved 

OMSC activity rates that were higher than baseline if they utilised a smoking cessation 

coordinator with time dedicated to educate and train staff, promoted the OMSC (either 
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themselves or by enlisting champions), and ensured that patients were being identified, 

offered counselling, and follow-up. Specific to the clinical practice change intervention 

employed in Paper Five, additional strategies may also be warranted in future 

implementations. For example, to ensure sustained improvement in guideline 

implementation, training “ambassadors” that can then train new dietitians in the 

guideline recommendations targeted in the EAT trial may represent an effective 

approach (100, 101). These actions may influence the sustainability of such programs 

by enhancing the communication between the HNC health risks, stakeholders, and the 

intervention program. 

 

A number of frameworks for implementing sustainability interventions and for 

measuring sustainability have been proposed (91, 92, 102, 103). Chambers et al. (91) 

developed the Dynamic Sustainability Framework for sustainability that includes 

continued learning and problem solving and ongoing modification of interventions. The 

framework emphasises the fit between interventions and multi-level contexts. The 

application of such frameworks to the design of future HNC implementation trials 

provides the potential to significantly improve their effectiveness long-term.  

Conclusions 

It has been argued that the major socioeconomic, functional and psychological upheaval 

faced by people with HNC is more traumatic than that for any other form of cancer 

(104). However, despite the complex, ongoing problems experienced by HNC patients, 

compared with cancers such as breast and prostate cancer, HNC patients have not had 

ready access to tailored interventions. This body of work provides information on a 

unique group with enormous challenges to overcome treatment related side effects as 
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well as significant comorbidities. Our findings make it even more apparent that much is 

yet to be done in the area of HNC patient care. Papers One to Five contribute important 

findings to the evidence base and take steps toward understanding and addressing the 

complex relationship between health risks and the etiology, recurrence and treatment of 

HNC. Specifically, this thesis elucidates the prevalence of depression, smoking and 

alcohol use in this population and takes significant steps toward improving evidence 

based care for the nutritional and psychosocial management of HNC patients. The 

recruitment of a large sample of HNC patients, that are often labelled as ‘difficult’ in 

clinical research (105), is a major contribution of this thesis to new knowledge. The 

complex relationships between health and emotional/affect risk factors for HNC are not 

likely to be addressed simply and quickly and may not be effectively addressed 

independently.  
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HUMAN RESEARCH ETHICS COMMITTEE

Notification of Expedited Approval

To Chief Investigator or Project Supervisor: Professor Amanda Baker 
Cc Co-investigators / Research Students: Associate Professor Judith Bauer 

Doctor Luke Wolfenden 
Doctor Chris Wratten 
Mr Ben Britton 
Doctor Patrick McElduff 
Doctor Ali Beck 
Conjoint Professor Gregory Carter 

Re Protocol: Eating As Treatment (EAT): A stepped wedge,
randomised control trial of a health behaviour change
intervention provided by dietitians to improve
nutrition in head and neck cancer patients
undergoing radiotherapy

Date: 22-May-2012
HREC Reference No: H-2012-0150
External HREC Reference No: 12/04/18/4.06
Date of Initial Approval: 22-May-2012

Thank you for your Initial Application submission to the Human Research Ethics Committee (HREC) seeking
approval in relation to the above protocol.

Your submission was considered under Expedited Review of External Approval review by the Chair/Deputy
Chair.

I am pleased to advise that the decision on your submission is External HREC Approval Noted effective 22-May-
2012.

In approving this protocol, the Human Research Ethics Committee (HREC) is of the opinion that the project
complies with the provisions contained in the National Statement on Ethical Conduct in Human Research, 2007,
and the requirements within this University relating to human research.

As the approval of an External HREC has been "noted" the approval period is as determined by that HREC.

The full Committee will be asked to note this decision at its next scheduled meeting. A formal Certificate of Approval
will be available upon request. Your approval number is H-2012-0150. 

PLEASE NOTE:
As the HREC has "noted" the approval of an External HREC, progress reports and reports of adverse events are to
be submitted to the External HREC only. In the case of Variations to the approved protocol, or a Renewal of
approval, you will apply to the External HREC for approval in the first instance and then Register that approval with
the University's HREC. 
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PARTICIPANT INFORMATION SHEET 
EAT 

Coordinated by the Priority Research Centre for Translational Neuroscience and Mental Health 

(CTNMH), University of Newcastle in collaboration with Hunter New England Health, The University 

of Queensland and the Trans-Tasman Radiation Oncology Group (TROG). 

1.  Invitation 
You are invited to take part in a research trial, also known as a clinical trial or ‘study’. Before 

you decide if you would like to take part in the study you need to understand why the 

research is being done and what it would involve for you. Please take time to read the 

following information carefully and to decide if you wish to take part in the study. Talk to 

others about the study if you wish and feel free to ask us if there is anything that is not clear 

or if you would like more information. You can use family support or a friend to help ask 

questions and understand the study. Your participation in this study is voluntary and you can 

withdraw at any time. A total of 400 patients will participate in this study.  
 

2. Why have I been invited?  
You have been invited to participate in this study because you have been diagnosed with 

head and neck cancer and have been scheduled to undergo radiotherapy. 
 

3. What is the purpose of this research study?  
The purpose of this study is to investigate whether a dietitian delivered ‘health behavior 

intervention’ will help to improve nutrition amongst patients with head and neck cancer. 

Malnutrition is a major problem for people with head and neck cancer. The cancer itself 

can cause difficulty eating, fatigue, loss of appetite and weight loss. Similar nutritional 

problems are also a side effect of treatment. When patients experience malnutrition, their 

immune function is also compromised. This means that they are more likely to experience 

complications during treatment and their treatment may not be as effective. Evidence 

suggests that one way to improve nutrition amongst head and neck cancer patients may 

be to change the way that nutrition interventions are delivered. In the current study we will 
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work with dietitians to modify the way they currently deliver their sessions to see if this 

helps to improve the nutritional status of their patients. 
 

4. What does this study involve?  
This study is a ‘stepped wedge randomized trial’ - All participating hospitals will start in the 

‘treatment as usual’ condition. That is, dietetic consultations will be consistent with 

standard practice for that hospital. At a random point in time, the dietitians will receive 

training from the research team and begin to implement the ‘EAT’ intervention. We will 

collect information from patients before and after the dietitians have received the training. 

This will allow us to compare current practice with the EAT intervention to see if there is 

any additional benefit from adding EAT to usual care. 
 

The main difference between ‘treatment as usual’ and ‘EAT’ is the way that dietitians 

deliver their sessions. EAT is designed to be used during standard dietetic practice. 

Irrespective of whether your dietitian has received training, you can be assured that you 

will receive the standard level of care provided at your hospital.   
 

You will not know whether you are receiving standard treatment or whether your dietitian 

has received the training. Knowing whether your dietitian has received training might 

change your relationship with them, or it could alter your treatment expectations. Not telling 

patients whether their dietitian was trained in the EAT intervention means that we can 

more clearly measure whether the training has been helpful.  
 

If you decide to take part in the study: 
 

Participants will be involved in the study for approximately 18 weeks - during 

radiotherapy treatment and then follow-up appointments with a research officer after the 

completion of radiotherapy at four week, six week and three month intervals.  
 

Consent: You will be asked by a research officer to read this information statement and 

sign the consent form. Please make sure that any questions you might have are 

answered to your satisfaction before you sign the consent form. 
 

Dietitian Appointments: As part of your usual treatment you will be asked to attend up to 

13 appointments with a dietitian. The dietitian will monitor your nutrition and talk to you 

about your nutritional needs. The dietitian will also administer a brief two item 

questionnaire to screen for symptoms of depression. If your responses to this 

questionnaire suggest that you may benefit from additional support, the dietitian will 

contact your radiation oncologist. Your dietitian and/ or radiation oncologist may then 

discuss additional support options with you. 
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Audio-taping dietitian appointments: We would like to ask for your permission to 

audiotape the dietetic appointments you are involved in as part of this study. The 

purpose of audio-taping the session is for supervision to be provided to your dietitian to 

ensure that they are providing you with the best possible treatment. The tapes will also 

be listened to by at least two independent researchers to determine whether the 

appointment sounds like ‘treatment as usual’ or the ‘EAT’ intervention. Audiotapes will 

be marked with a participant identification number, the initials of the dietitian, and the 

date and number of the appointment.  No personal details about you will be associated 

with the labeling of these audiotapes.  Audiotapes will be securely stored in an 

electronic data management system and will only be accessible to members of the 

research team. Any hard-copies will be securely stored in a locked filing cabinet 

accessible only to the members of the research team. Audio recordings will be kept 

until the conclusion of the study (approximately June 2015). 

Please note that you are under no obligation to consent to the audio-taping of 

your dietetic appointments.  You may participate in the study without having your 

dietetic appointments audio taped.  Please take note of item 8 on the Consent Form 

attached to this information sheet, which asks you to specifically consent to the audio-

taping of your dietetic appointments.  You can do this by ticking either “Yes” or “No” at 

item 8.   

If you do agree to have your appointments audio-taped, the dietitian involved in 

your treatment will give you the opportunity at appointment to revise this decision.  You 

are also free to stop and edit the audiotape at any time during the appointment.  In 

addition, at the conclusion of each appointment, you will be given the opportunity to 

review the audiotape, and make any deletions you feel are necessary.  At this time, 

you are also able to withdraw your consent for audio-taping, either entirely or just for 

that particular session. 
 

Oncology Appointments: As part of your usual treatment, you will be asked to attend 

appointments with a radiation oncologist. A research officer will collect information from 

your medical records about three of these appointments. People often experience side-

effects from radiation therapy. The two side-effects we will collect information on are 

mucositis (inflammation of the mucous membranes) and dysphagia (difficulty 

swallowing). The radiation oncologist will assess the presence/ severity of these two side 

effects. These assessments form part of routine care for patients undergoing 

radiotherapy.  
 

Research Officer Appointments: In addition to your usual care, you will be asked to 

attend five appointments with a research officer located at the hospital. These 
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appointments are expected to take no longer than 20 min to complete. The research 

officer will ask you to complete up to six brief questionnaires. These questionnaires 

collect information about depression symptoms, smoking pattern, alcohol use and how 

you feel you are getting along with the dietitian (the dietitian will not see your responses 

to this questionnaire). The research officer will also conduct a nutritional assessment, 

which will involve some questions and a brief, non-invasive physical assessment (e.g. 

lightly squeezing triceps, ankles and calves) to determine fat, muscle and fluid status.  

Where possible, the research officer will arrange a convenient time to meet with you on 

a day when you are already attending an appointment at the hospital. In the event that 

this is not possible, they will contact you to arrange an alternative time that is convenient 

for you. 
 

You are welcome to bring your family to all appointments. 
 

 

6. What are the possible risks from participating in this study? 
Changes in mental health symptoms: Sometimes people report that completing self-report 

measures of depression and modifying their diet is associated with some feelings of 

discomfort. With your permission, we will keep your oncologist and other relevant health 

professionals up to date on your progress in the study. We encourage you to maintain 

contact with these health professionals throughout the study. If you feel your psychological 

symptoms are increasing, we would also like permission to contact a relevant health care 

professional to organise emergency assistance, if needed, or other assistance as required. 
 

In addition, although unlikely, there may be risks associated with this study that are 

presently unknown or unforeseeable.  
 

8.  What are the Possible Benefits from participating in this study? 
The aim of the study is to further medical knowledge which may improve the treatment of 

patients with head and neck cancer. It is possible that participating in this study may help 

you to improve your nutrition. It may also improve the identification of troubling depression 

symptoms and help to mobilise appropriate treatment. However, we cannot guarantee that 

you will receive any direct benefits from participating in this study.  
 

9. What are the alternative treatments or procedures (if I don’t want to take part in 
the study)? 
No alternative dietetic intervention will be available at hospitals participating in the study. 

During the ‘treatment as usual’ phase patients will receive standard care as offered by the 

hospital. During the ‘intervention’ phase patients will receive the ‘EAT’ intervention in 

addition to the standard care offered by the hospital. 
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10. What will happen if I don’t want to carry on with the study?  
Participation in this research is entirely your choice.  Only those people who give their 

informed consent will be included in the study.  Whether or not you decide to participate, 

your decision will not disadvantage you in any way. Withdrawal from the study in any form 

WILL NOT jeopardise the treatment that you receive now or in the future, your relationship 

with the staff caring for you, your ongoing care at this hospital, or your relationship with any 

of the institutions involved in this study. 

If you do decide to participate, you may withdraw from the study at any time 

without giving a reason.  You can also request to withdraw all data relating to you.  An 

exception to this is in the case of an adverse event, or a serious adverse event, where the 

data needs to be retained for regulatory reporting.   

The researcher(s) may withdraw a participant if it is considered in the 

participant’s best interest or it is appropriate to do so for other reasons.  If this happens, 

the researcher(s) will explain why and advise you about any follow-up procedures or 

alternative arrangements as appropriate. 
 

11. How will my confidentiality be protected? 
Any identifiable information that is collected about you in connection with this study will 

remain confidential and will be disclosed only with your permission, or except as required 

by law. For example, we would legally be required to inform relevant authorities if you 

indicated that you planned to harm yourself or someone else.  

The person interviewing you, the person coordinating the study, and a research 

team at the University of Newcastle and University of Queensland will have access to your 

information. The results of the study may be published or discussed, but no individual 

participating in the study will be identified in any way. That is, only summarised data will be 

made available from this study. 

Hospital staff with access to your medical records may also have access to 

some information collected as part of this study. To begin with, the research officer will 

keep the information you provide (e.g. completed questionnaires) in your medical records. 

This information will be removed at least fortnightly and sent to the trial co-coordinating 

centre (CTNMH). Before sending this information to the CTNMH, you will be allocated a 

“participant number”.  Any identifying details (name, address and contact details) will be 

removed and your information will be labeled with your participant number. All data at the 

trial co-coordinating centre will be labeled with your participant number and will be stored 

separately to your name, address and contact details. 
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If you join the study, some information in your medical records and the data collected for 

the study will be looked at by authorised persons as delegated by the CTNMH - the group 

organising the study. They may also be looked at by representatives of regulatory 

authorities. 
 

Your doctor may also need to obtain some of your health information from other health 

service providers such as another hospital, pathology laboratory, radiotherapy centre, your 

family doctor or a medical specialist. 
 

We would also like to ask you whether we can contact you over the next five years about 

further research projects.  If you agree to be contacted, this does not mean that you have 

to take part in any future studies.  You can decide that at the time.  Please take note of 

item 9 on the Consent Form attached to this information sheet, which asks you to 

specifically consent to being contacted over the next five years.  You can do this by ticking 

either “Yes” or “No” at item 9.   
 

12. What will happen with the results of the study? 
It may be a number of years before the results of this research are available. The 

information collected will be used in a thesis to be submitted for Dr Britton’s PhD. We also 

intend to publish the results of this research in a scientific journal. However, in any 

publication, information will be provided in such a way that you cannot be identified. In the 

consent form you are invited to request a description of the study outcome in lay terms 

which will be sent to you once the study is complete (please indicate “Yes” or “No” at item 

10).  
 

We will also ask your consent to use the de-identified data obtained here for a comparison 

to measures obtained in future studies conducted by the researchers (e.g. students 

completing honours or masters research projects). This is completely optional and you can 

participate in this study without providing this permission. Please take note of item 11 on 

the Consent Form attached to this information sheet, which asks you to specifically 

consent to using your data in future projects.   
 

15. Will participation cost me anything, and will I be paid? 

Participation in this study will not result in any additional expense for you. You will not be 

paid for your participation in this study. 
 

16. Further information and contact details 
Who do I contact for advice? 

Please read this information sheet carefully. Feel free to ask for clarification on any aspect 

of the study that you do not understand. The research officer will answer any questions 
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you may have. You may also wish to discuss the study with a relative or friend or your local 

health worker. Feel free to do this. Do not sign the consent form if you have not received 

satisfactory answers to your questions and/or you have doubts about participating in this 

study. 
 

If you want to know more about this study or if you have any problems during this study, 

you can contact one of following people: 

Principle Investigator:  
Professor Amanda Baker  
(02) 40335690 
Amanda.Baker@newcastle.edu.au 

Co-Investigator 
Dr Benjamin Britton 
(02) 4033 5715 
Ben.Britton@hnehealth.nsw.gov.au 

Trial Coordinator 
Dr Alison Beck 
(02) 4033 5718 
Alison.Beck@newcastle.edu.au 

 

Who do I contact for advice after hours? 

If you have any distressing emotional symptoms and need to speak to someone urgently 

after hours please contact: 

Lifeline:  
13 11 14 

 [Insert local service] 

 

Who should I contact if I have concerns about the conduct of the study? 

If you have any complaints about any aspect of the study, the way it is being conducted or 

any questions about your rights as a research participant, then you may contact:  

Ethics Coordinator:  
[Insert Name]  
[Insert Phone Number] 
[Insert Email] 

 Patient Advocate: 
[Insert Name]  
[Insert Phone Number] 
[Insert Email] 

 

You will need to tell the Ethics Coordinator or the Patient Advocate the name of the 

researcher given on page 6 of this Participant Information and Consent Form. 
 

Thank you for taking the time to consider being part of this study. 
 

If you wish to take part in this study, please sign the attached consent form. 
 

This information sheet is for you to keep. 
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CONSENT FORM  
EAT 

By signing this consent form: 
 

1.  I confirm that I have read, or have had read to me in a language I understand, the 

Participant Information Sheet (Verson 1, 30 March 2012) for the above study. I have 

had the opportunity to consider the information, ask questions and have had these 

answered satisfactorily.  
 

2.  I understand that my participation is voluntary and that I am free to withdraw at any 

time without giving any reason, without my medical care or legal rights being affected.  
 

3.  I understand that relevant sections of my medical notes and data collected during the 

study may be looked at by individuals from TROG or from regulatory authorities where 

it is relevant to my taking part in this research. I give permission for these individuals to 

have access to my records.  
 

4. I give permission for doctors, other health professionals, hospitals or laboratories 

outside this hospital to release information concerning my disease and treatment that is 

needed for this study. I understand that such information will remain confidential. 
 

6.  I agree to take part in the above study.  
 

7. I understand that I will be given a signed copy of this document to keep. 
 

8. I give permission for my treatment sessions to be audiotaped.  I understand that this is 

only for the purpose of providing supervision and assessing dietitian competence and 

fidelity to EAT.  I understand that audiotapes will not contain any identifying information 

that links the audiotape to me, and I can ask for the tape to be stopped or sections edited 

or erased at any time during or after the session.  

 Yes   No 
 

9. I give my permission to be contacted over a five- year period following completion of this 

study regarding future research projects. This includes contacting my alternate contact 

person should the researchers not be able to locate you me at my address provided. 

 Yes   No 
 

10. I would like a copy of the study’s results sent to me when available 

 Yes   No 
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11. I consent to allow the researchers to use the data collected here for comparison to similar 

measures used in future studies. 

 Yes   No 

 
Signatures  
 

 

Patients (or Guardians) Name           Signature      Date 

 

 

 

Witness Name (where required)                      Signature      Date 

 

Declaration by the Interpreter  
I hereby declare that I was present and interpreted for the informed consent process with 

the patient. 

 

 

Name of Interpreter (where required)                   Signature                                          Date  

 
Declaration by the Investigator  
I hereby declare that I have discussed the purpose, procedures and risks of this research 

study with the patient. 

 

 

Name of Principal Investigator/Delegate           Signature                                          Date  

 

 
 
 
 
 
 
 
 
 



	

APPENDIX A2: Information and consent form A 15	

 
 
 

 
REVOCATION OF CONSENT FORM 

EAT 
 

By signing this consent form I give notice to; 

 

(Please initial one) 

 

 

 Withdraw from research appointments in the study named above. 

I do not wish to participate in any further research related follow-up visits with 

the research officer. I do not wish to have any further information collected for 

the study. However, I consent to the research team using any data collected 

thus far. 

 

   

Totally withdraw my consent to participate in the study named above. I do not 

wish to attend study related follow up assessments and wish to withdraw my 

data from the study. I understand that such withdrawal WILL NOT jeopardise 

the treatment that I receive now or in the future, my relationship with the staff 

caring for me or my ongoing care at this hospital.. 

 

 

Patients (or Guardians) Name           Signature      Date 

 

 

Declaration by the Interpreter  
I hereby declare that I was present and interpreted for the trial participants’ withdrawal of 

consent. 

 

 

 

Name of Interpreter (where required)                   Signature                                          Date
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APPENDIX A3: Study assessment measures for Eating As Treatment 

trial 
 

 

 

                    Page 1 of 27 
ASSESSMENT OCCASION: WEEK ONE RADIOTHERAPY                                   Version 2.3 14/10/2013 
Trial Co-ordinator: Alison Beck   Alison.Beck@newcastle.edu.au               (02) 4033 5039            

EAT Initial Assessment 
 
 
 
Participant Number:   
 
 
 
Date of Assessment:             
  
             
Interviewer’s Initials:     
 
 

 
 
 
 
 

 

  /   /     

Location:      
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Trial Co-ordinator: Alison Beck   Alison.Beck@newcastle.edu.au               (02) 4033 5039            



	

APPENDIX A3: Study assessment measures A 18	

 

  

                    Page 3 of 27 
ASSESSMENT OCCASION: WEEK ONE RADIOTHERAPY                                   Version 2.3 14/10/2013 
Trial Co-ordinator: Alison Beck   Alison.Beck@newcastle.edu.au               (02) 4033 5039            

Table of Contents 
 

To be completed by the data manager: 
 
1. Demographic characteristics 
2. Nutrition Assessment 

a. PG-SGA  
3. Dysphagia 

a. Australian Standard of Food Texture 
4. Alcohol dependence 

a. AUDIT 
b. Audit Consumption & Readiness to change 

5. Nicotine and CO Measures 
 

To be completed by the participant: 
6. Nicotine dependence 

a. FTND 
7. Depression 

a. PhQ-9 
8. Quality of Life 

a. QLQ-C30 
9. Therapeutic Alliance 

a. ARM-5 -  
Note, the ARM-5 must be completed during the first week of radiotherapy 
after the patient has completed their first dietetic appointment 
 

To be completed by the Radiation Oncologist: 
 
10. Dysphagia 

a. CTCAE: Mucositis and dysphagia 
 

To be completed by the Dietitian: 
 

11. Therapeutic Alliance 
a. ARM-5 -  

Note, the ARM-5 must be completed by the dietitian during the patients first 
week of radiotherapy after the dietitian has completed their first consultation 
with the patient 
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                    Page 4 of 27 
ASSESSMENT OCCASION: WEEK ONE RADIOTHERAPY                                   Version 2.3 14/10/2013 
Trial Co-ordinator: Alison Beck   Alison.Beck@newcastle.edu.au               (02) 4033 5039            

 
 
WEEK ONE RT 
DEMOGRAPHICS 
To be completed by the Data manager 

 

1. Gender:  � Female   � Male   

2. Could you please tell me how old you are today? [write age in years] _____ 
3. What is your date of birth? 
 D D / M M / Y Y 

4. In which country were you born? 
� Australia  
� UK & Ireland 
� Other. Please specify_____________ 

5. Do you usually speak a language other than English at home [i.e. as your primary language]? 
� Yes  [Endorse ‘Yes’ only if English is not the primary language]  
� No  

6. Are you of Aboriginal or Torres Strait Island origin? 
� Yes    
� No 
� Unsure 

7. What is your current formal marital status? 
� Married 
� Defacto 
� Widowed 
� Separated but not divorced 
� Divorced 
� Single, never married [If patient responds ‘single’ clarify with ‘have you ever been married’ & code accordingly] 
� Other.  

8. What is the level of the highest qualification you have completed? 
� Primary school  
� Years 7 to 9  
� School Certificate/ Intermediate/ Year 10/ 4th Form 
� HSC/ Leaving/ Year 12/ 6th Form 
� TAFE certificate, diploma, trade certificate or apprenticeship 
� University/ College of Advanced Education/ some other tertiary institute degree or higher 
� Other. Please specify  _____________ 

9. For the past one year, what would be your main type of accommodation? 
 
� Private Residence [e.g. Own Home1, Private Rental]2 

� Partially Supported Living [e.g. Department of Housing, Independent Unit in Retirement Village/ Nursing Home]2 
� Fully Supported Living [e.g. Crisis Shelter, Hostel, Hospital, Nursing Home, Residential Treatment Facility] 
� Homeless/ No Fixed Accommodation 
� Other. Please specify  _____________ 

1. If the patient says they have been living in their own home, clarify whether they own the home or whether they are renting 
2 If the patient says they are renting, clarify whether this is through a real estate [i.e. private residence] or through department 
  of housing [i.e. partially supported living] 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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ASSESSMENT OCCASION: WEEK ONE RADIOTHERAPY                                   Version 2.3 14/10/2013 
Trial Co-ordinator: Alison Beck   Alison.Beck@newcastle.edu.au               (02) 4033 5039            

 
 
WEEK ONE RT 
DEMOGRAPHICS 
To be completed by the Data manager 

10. In the last one year, which of the following options best describes your employment status? [Select one] 
� No job  
� Full time  
� Part time  
� Housework/ stay at home parent  
� Studying  
� Retired  
� Volunteer  
� Casual  
� Other.  

11. In the last one year, what are your main sources of income? [Select up to three] 
� Wage/salary from employer 
� Own business 
� Pension/ allowance/ benefit Æ[Specify in Question 13] 
� Superannuation/ annuity 
� Workers compensation/ accident or sickness insurance 
� No income 
� Other.  
 

12. Which of the following benefits have you received within the last one year? [Select up to three] 
� Age pension  
� Service pension  
� Disability support/ invalid  
� Widows/ wife pension  
� Carers pension  
� Sole parent pension  
� Sickness allowance   
� Newstart/ job search/ mature age   
� Unemployment  
� Other.  
� NA - No Benefit Received 
 

 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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                    Page 6 of 27 
ASSESSMENT OCCASION: WEEK ONE RADIOTHERAPY                                   Version 2.3 14/10/2013 
Trial Co-ordinator: Alison Beck   Alison.Beck@newcastle.edu.au               (02) 4033 5039            

WEEK ONE RT 
PG-SGA Nutrition Assessment:Patient Generated 

 
 
 
 

 
 

 
 

 

 

1.Weight: In Summary of my current and recent 
weight: 

 2. Food Intake: As compared to my normal 
intake, I would rate my food intake during the 
past month as (tick one response): 

I currently weigh about _______kg  � Unchanged 
  � More than usual  
I am about _____cm tall  � Less than usual 
or _____ feet ____inches   
  I am now taking  
One month ago I weighed about ______  kg  (tick one response): 
Six months ago I weighed about ______  kg  � normal food but less than normal amount 

During the past two weeks my weight has:  � little solid food 
(tick one response)  � only liquids 
� Decreased  � only nutritional supplements 
� Not Changed  � very little of anything 
� Increased  � only tube feedings or only nutrition by vein 

3. Symptoms: I have had the following 
problems that have kept me from eating 
enough during the past two weeks  
(Check all that apply) 

 4. Activities and Function: Over the past 
month , I would generally rate my activity as (tick 
one response): 

� No problems eating   � Normal with no limitations 
 � No appetite, just did not feel like eating  � Not my normal self, but able to be up and 

� Nausea      about with fairly normal activities 
� Constipation  � Not feeling up to most things, but in bed or 
� Mouth sores      a chair less than half the day 
� Things taste funny or have no taste  � Able to do little activity and spend most of 

 � Problems swallowing      the day in bed or chair 
� Vomiting  � Pretty much bedridden, rarely out of bed 

 � Diarrhoea    
� Dry mouth    
� Smells bother me    
� Feel full quickly    
� Fatigue    
� Pain   - Specify where:__________________    
� Other - Specify: (E.g. depression, money,   
    dental problems)      ____________________ 

   

      

Site   Participant 
Number 

  Completed 
by (initial/s) 
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ASSESSMENT OCCASION: WEEK ONE RADIOTHERAPY                                   Version 2.3 14/10/2013 
Trial Co-ordinator: Alison Beck   Alison.Beck@newcastle.edu.au               (02) 4033 5039            

 
WEEK ONE RT 
PG-SGA Nutrition Assessment 
To be completed by the data manager 

 
 

 
 
 

 
 

 
 

 

Worksheet 1- Scoring Weight Loss 
To determine the score, use 1 month weight data if 
available. Use 6 month data only if there is no 1 month 
weight data. Use the points below to score weight 
change and add one extra point if patient has lost weight 
during the past 2 weeks. Enter total point score in Box 1 
of the PG-SGA. 

 Worksheet 2 - Scoring Criteria for Condition 
Score is derived by adding 1 point for each of the 
conditions listed below that pertain to the patient. 

Weight loss in 1 
month Points Weight loss in 

6 months 
Category Points 

Cancer 1 
≥ 10% 4 ≥ 20%  AIDS 1 
5-9.9% 3 10-19.9%  Pulmonary or cardiac cachexia 1 
3-4.9% 2 6-9.9%  Presence of decubitus, open wound, or fistula 1 
2-2.9% 1 2-5.9%  Presence of trauma 1 
0-1.9% 0 0-1.9%  Age greater than 65 years 1 

Score for worksheet 1   Score for worksheet 1  
 

Worksheet 3 - Scoring Metabolic Stress (circle) 
Score for metabolic stress is determined by a number of variables known to increase protein & caloric needs. The 
score is additive so that apatient who has a fever of >102 (3 points) and is on 10mg of prednisone chronically (2 points) 
would have an additive score for this section of 5 points. 
Stress None (0) Low (1) Moderate (2) High (3) 
Fever no fever >37 and <38 ≥38.5 and <39 ≥39 
Fever Duration no fever <72 hours 72 hours >72 hours 

Corticosteroids no  
corticosteroids 

low dose 
(<10mg) 

Moderate dose 
(≥10mg < 30mg) 

high dose 
(≥30mg) 

   Score for worksheet 3  
 

Worksheet 4 - Physical Examination 
Physical exam includes a subjective evaluation of 3 aspects of body composition: fat, muscle & fluid status. Since this is 
subjective, eachaspect of the exam is rated for degree of deficit. Muscle deficit impacts point score more than fat deficit. 
Definition categories: 0 = no deficit,1+ = mild deficit, 2+ = moderate deficit, 3+ = severe deficit. Rating deficit in these 
categories is not additive but are used to clinically assess the degree of deficit (or presence of excess fluid). 
Muscle Status     Fat Stores     
Temples 0 1 2 3 Orbital fat pads 0 1 2 3 
Clavicles 0 1 2 3 Triceps skin fold 0 1 2 3 
Shoulders 0 1 2 3 Fat overlying lower ribs 0 1 2 3 
Interosseous muscles 0 1 2 3 Global fat deficit 0 1 2 3 
Scapula 0 1 2 3 Fluid status 0 1 2 3 
Thigh 0 1 2 3 Ankle edema 0 1 2 3 
Calf 0 1 2 3 Ascites 0 1 2 3 
Global Muscle status 0 1 2 3 Global Fluid status rating 0 1 2 3 
     Score for worksheet 4  
Work Sheet 5 – Global Assessment (tick one) 
� A- Well-nourished or anabolic 

� B- Moderate or suspected malnutrition 

� C- Severely malnourished 
   

Site   Participant 
Number 

  Completed 
by (initial/s) 
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ASSESSMENT OCCASION: WEEK ONE RADIOTHERAPY                                   Version 2.3 14/10/2013 
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WEEK ONE RT 
Australian Standardised  
Terminology & Definitions for  
Modified Texture Foods and Fluids 
To be completed by the Data Manager 

 
 
 

 

 UNMODIFIED  
 

  MOST MODIFIED 

Unmodified 
Regular Foods 

TextureA 
Soft 

Texture B 
Mince and Moist 

Texture C 
Smooth Pureed 

Tick 
One Food Texture Description Characteristics   

� 
Unmodified 
Regular foods 

These are everyday foods. x There are various textures of regular foods. Some are 
hard and crunchy, others are naturally soft. 

 

� 
Texture A 
Soft 
 

Food in this category may be 
naturally soft (e.g. ripe banana), 
or 
may be cooked or cut to alter its 
texture. 
 

x Soft foods can be chewed but not necessarily bitten. 
x Minimal cutting required – easily broken up with a fork. 
x Food should be moist or served with a sauce or gravy 

to increase moisture content. (NB: Sauces and gravies 
should be served at the required thickness level.) 

x Further instructions in full document. 
x Targeted particle size for children over 5 years and 

adults = 1.5x1.5cm (Penman & Thomson, 1998; 
Samuels & Chadwick, 2006; Kohyama et al., 2002). 

 

 

 

 

� 
Texture B 
Minced and Moist 
 

Food in this category is soft and 
moist and should easily form into 
a ball. 
 

x Individual uses tongue rather than teeth to break the 
small lumps in this texture. 

x Food is soft and moist and should easily form into a 
ball. 

x Food should be easily mashed with a fork. 
x May be presented as a thick puree with obvious lumps 

in it. 
x Lumps are soft and rounded (no hard or sharp lumps). 
x Further instructions in full document. 
x Recommended particle size for children over 5 years 

and adults = 0.5cm (Penman & Thomson, 1998; 
Mishellany et al., 2006). 

 

 

 

 

 

� 
Texture C 
Smooth Pureed 
 

Food in this category is smooth 
and lump free. It is similar to the 
consistency of  commercial 
pudding. At  times, smooth 
pureed food may have a grainy 
quality, but should not contain 
lumps. 
Refer to Special Note 
 

x Smooth and lump free but may have a grainy quality. 
x Moist and cohesive enough to hold its shape on a 

spoon (i.e. when placed side by side on a plate these 
consistencies would maintain their position without 
‘bleeding’ into one another). 

x Food could be moulded, layered or piped. 
x Special Note: Some individuals may benefit from the 

use of a runny pureed texture. This texture would be 
prescribed on a case by case basis. (Runny pureed 
textures do not hold their shape; they bleed into one 
another when placed side by side on a plate.) 

 

 

 

 

 

� 
Nasogastric or 
PEG Feeding 

Patient unable to tolerate any of 
the above and is reliant on NGT 
or PEG feeding 

 

 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE RT 
Australian Standardised Terminology & 
Definitions for  
Modified Texture Foods and Fluids 
To be completed by the Data Manager 

 
 
 

 
 
 

    

Tick 
One FluidTexture Description Characteristics   

� 
Unmodified 
Regular fluids 

x There are variable thickness 
levels in unmodified fluids. 
Some are thinner (e.g. 
water, and breast milk) and 
some are thicker (e.g. fruit 
nectar). 

x Unmodified - Regular fluids 
do not have thickening 
agents added to them. 

x Drink through any type of teat, cup or straw as 
appropriate for age and skills 

 

� 
Modified Fluids  Patient is unable to tolerate 

water without coughing or 
choking  

x  

 

� Nasogastric or  Patient unable to tolerate any of         
 PEG Feeding the above and is reliant on NGT  
  or PEG feeding  

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE RT 
AUDIT 
To be completed by the Data Manager 

          
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 

This questionnaire contains items designed to assess different patterns of alcohol use. For each question, I 
would like you to choose the one response that best reflects your typical pattern of alcohol use over the past 
year. Please be as honest as possible and try not to spend too much time thinking about each item. Please let 
me know if you’ve got any questions [Data Manager to circle the number next to the relevant statement]. 
 

Q1 Over the last year, how often do you have a 
drink containing alcohol? 

 Q6 How often during the last year have you 
needed a first drink in the morning to get 
yourself going after a heavy drinking session? 

0 Never  [Skip to Qs 9-10]  0 Never 
1 Monthly or less  1 Less than monthly 
2 2 to 4 times a month  2 Monthly 
3 2 to 3 times a week  3 Weekly 
4 4 or more times a week  4 Daily or almost daily 
     Q2 Over the last year, how many drinks 

containing alcohol do you have on a typical 
day when you are drinking? 

 Q7 How often during the last year have you had 
a feeling of guilt or remorse after drinking? 

0 1 or 2  0 Never 
1 3 or 4  1 Less than monthly 
2 5 or 6  2 Monthly 
3 7, 8, or 9  3 Weekly 
4 10 or more  4 Daily or almost daily 
     Q3 Over the last year, how often do you have six 

or more drinks on one occasion? 
 Q8 How often during the last year have you been 

unable to remember what happened the night 
before because you had been drinking? 

0 Never  0 Never 
1 Less than monthly  1 Less than monthly 
2 Monthly  2 Monthly 
3 Weekly  3 Weekly 
4 Daily or almost daily  4 Daily or almost daily 

[Skip to Items 9 & 10 if Total score for Items 2 & 3 = 0] 
   

Q4 How often during the last year have you 
found that you were not able to stop drinking 
once you had started? 

 Q9 Have you or someone else been injured as a 
result of your drinking? 

0 Never  0 No 
1 Less than monthly  2 Yes, but not in the last year 
2 Monthly  4 Yes, during the last year 
3 Weekly    
4 Daily or almost daily    
     Q5 How often during the last year have you 

failed to do what was normally expected from 
you because of drinking? 

 Q10 Has a relative or friend or a doctor or another 
health worker been concerned about your 
drinking or suggested you cut down? 

0 Never  0 No 
1 Less than monthly  2 Yes, but not in the last year 
2 Monthly  4 Yes, during the last year 
3 Weekly    
4 Daily or almost daily    

 

 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE RT 
AUDIT-Consumption & 
READINESS TO CHANGE 
To be completed by the Data Manager 
 
 
 
 

This questionnaire is also designed to assess different patterns of alcohol use. However, for these questions, I 
would like you to choose the one response that best reflects your typical pattern of alcohol use just over the past 
two months. Please be as honest as possible and try not to spend too much time thinking about each item. 
Please let me know if you’ve got any questions [Data Manager to circle the number next to the relevant statement]. 
 

Q1. Over the last two months, how often do you have a drink containing alcohol? 
 

0 Never  [Skip to Question B This Page] 
1 Monthly or less 
2 2 to 4 times a month 
3 2 to 3 times a week 
4 4 or more times a week 

  Q2. Over the last two months, how many drinks containing alcohol do you have on a typical day 
when you are drinking? 
 

0 1 or 2 
1 3 or 4 
2 5 or 6 
3 7, 8, or 9 
4 10 or more 
  Q3. Over the last two months, how often do you have six or more drinks on one occasion? 

 

0 Never 
1 Less than monthly 
2 Monthly 
3 Weekly 
4 Daily or almost daily 
 

A. Over the last two months on a typical day, on average, how many beers, wines and/ or spirits 
would you have? 

       [Calculate number of standard drinks] 
[To calculate please see Supplementary Resource P22] 
 

 
Beer (Number of Standard drinks) Calculations: 

 
Wine (Number of Standard drinks) Calculations: 

 
Spirits (Number of Standard drinks) Calculations: 

 
 

B. Please indicate which of the following statements best reflects your current plan to cut down on 
drinking (tick one).  

 

 

   �    I am not thinking about cutting down in the near future.  
   �    I intend to cut down in the next 6 months.  
   �    I intend to cut down in the next 30 days.  
   �    I have cut down in the last 6 months.  
   �    I have cut down for 6 months or more.  
 

 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE RT 
NICOTINE AND CARBON MONOXIDE 
MEASURES 
To be completed by the Data manager 
 
 

 
 

 
 

 

1. The following test measures carbon 
monoxide levels related to air quality and 
smoking.Carbon monoxide reading: 

 
 PPM  %COHb 

   
2. Time of day tested? [enter in 24hr format]   

: 
 

3. Have you been around smokers or in a smoky environment in the last 24 hours? 
� Yes 
� No 

 
4. Have you ever smoked? [i.e. smoked more than one full cigarette in their lifetime] 

� Yes 
� No 

 5. Are you a current smoker? 
� Yes 
� No  

 
 6. How long ago was your most recent cigarette?                                                � N/A (non smoker)  
 

� < 24 hours Æ Number of minutes since the most recent  cigarette:_________mins 
� < 2 weeks 
� < 1 month 
� < 6 months 
� < 1 year 
� < 5 years 
� > 5 Years 

   7. Total number of cigarettes within the last 24 hours [enter the number] � N/A   
   8. Are you currently using nicotine replacement therapy?                                   � N/A (non smoker) 
� Yes 
� No 

 
If no smoking within the last one month tick ‘NA’ on FTND and 

skip to Q7 ‘Readiness to Change’ 
 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE RT 
FTND & 
READINESS TO CHANGE 
To be completed by the participant 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If patient has not smoked a cigarette within the last one month, tick here and skip to Q7 
this page 
 

 
 
 

NA 
 

Please read each item carefully and indicate the statement that best applies to you by placing a 
tick (;) next to the appropriate statement. 
 

1. How soon after waking do you smoke your first cigarette?   
�    Within 5 minutes    

�    6-30 minutes   

�    31-60 minutes   

�    61 minutes or more   
  2. Do you find it difficult to abstain from smoking in places where it is forbidden, e.g. 

church, library etc? 
 

�    Yes   
�    No   
   
3. Which cigarette would you hate to give up?   

�    The first one in the morning   

�    Any other   
   4. How many cigarettes a day do you smoke? [Please enter the number in the box provided] 
  
      5. Do you smoke more frequently in the morning than in the rest of the day? 
�    Yes 

 

�    No   
   

6. Do you smoke even though you are sick in bed for most of the day?  

�    Yes   

�    No   
 
 7. Readiness to Change 
Please indicate which of the following statements best reflects your current plan to quit smoking (tick).  
� I am not thinking about quitting in the near future.  
� I intend to quit in the next 6 months.  
� I intend to quit in the next 30 days.  
� I have quit in the last 6 months.  
� I have quit for 6 months or more.  
 
� Not applicable – Never smoked. 
 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE RT 
PHQ-9 
To be completed by the participant 

 
 
 
 
 

 
 

 
 

 

 
 
 
 

     
 Not at all Several 

Days 
More than 

half the 
days 

Nearly 
every day 

1. Little interest or pleasure in doing things 0 1 2 3 

2. Feeling down, depressed, or hopeless 0 1 2 3 

3. Trouble falling or staying asleep or sleeping 
too much 0 1 2 3 

4. Feeling tired or having little energy 0 1 2 3 

5. Poor appetite or overeating 0 1 2 3 

6. Feeling bad about yourself - or that you are a 
failure or have let yourself or your family down 0 1 2 3 

7. Trouble concentrating on things, such as 
reading the newspaper or watching television 0 1 2 3 

8. Moving or speaking so slowly that other people 
could have noticed. Or the opposite - being so 
fidgety or restless that you have been moving 
around a lot more than usual 

0 1 2 3 

9. Thoughts that you would be better off dead, or 
of hurting yourself in some way 0 1 2 3 

     

     

 

Over the last two weeks, how often have you been bothered by any of the following 
problems? (please circle the number that best applies to you) 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE RT 
EORTC QLQ-C30 
To be completed by the participant 
 

 
 
 
 

 
 

 

 
We are interested in some things about you and your health. Please answer all of the questions 
yourself by circling the number that best applies to you. There are no "right" or "wrong" answers. 
The information that you provide will remain strictly confidential. 
 
 Not 

at All 
A  

Little 
Quite 
a Bit 

Very 
Much 

1. Do you have any trouble doing strenuous activities, like 
carrying a heavy shopping bag or a suitcase? 1 2 3 4 

2. Do you have any trouble taking a long walk? 1 2 3 4 

3. Do you have any trouble taking a short walk outside of the 
house? 1 2 3 4 

4. Do you need to stay in bed or a chair during the day? 1 2 3 4 

5. Do you need help with eating, dressing, washing yourself or 
using the toilet? 1 2 3 4 

 
 

    

During the past week: Not 
at All 

A  
Little 

Quite 
a Bit 

Very 
Much 

6. Were you limited in doing either your work or other daily 
activities? 1 2 3 4 

7. Were you limited in pursuing your hobbies or other leisure 
time activities? 1 2 3 4 

8. Were you short of breath? 1 2 3 4 

9. Have you had pain? 1 2 3 4 

10. Did you need to rest? 1 2 3 4 

11. Have you had trouble sleeping? 1 2 3 4 

12. Have you felt weak? 1 2 3 4 

13. Have you lacked appetite? 1 2 3 4 

14. Have you felt nauseated? 1 2 3 4 

15. Have you vomited? 1 2 3 4 

16. Have you been constipated? 1 2 3 4 
 
 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE RT 
EORTC QLQ-C30  
To be completed by the participant 

During the past week: Not 
at All 

A  
Little 

Quite 
a Bit 

Very 
Much 

17. Have you had diarrhea? 1 2 3 4 

18. Were you tired? 1 2 3 4 

19. Did pain interfere with your daily activities? 1 2 3 4 

20. Have you had difficulty in concentrating on things, like 
reading a newspaper or watching television? 1 2 3 4 

21. Did you feel tense? 1 2 3 4 

22. Did you worry? 1 2 3 4 

23. Did you feel irritable? 1 2 3 4 

24. Did you feel depressed? 1 2 3 4 

25. Have you had difficulty remembering things? 1 2 3 4 

26. Has your physical condition or medical treatment interfered 
with your family life? 1 2 3 4 

27. Has your physical condition or medical treatment interfered 
with your social activities? 1 2 3 4 

28. Has your physical condition or medical treatment caused you 
financial difficulties? 1 2 3 4 

 
For the following questions please circle the number between 1 and 7 that best 
applies to you 

29. How would you rate your overall health during the past week? 

 1 2 3 4 5 6 7 

 Very  
Poor      Excellent 

30. How would you rate your overall quality of life during the past week? 

 1 2 3 4 5 6 7 

 Very  
Poor      Excellent 

 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE 
ARM-5: PATIENT  

 
Date:___________________ 
 
 

 
 
 
 
 
 
 
 
 

 

 
Based on your most recent session with your dietitian, please indicate how strongly you agree or disagree with each statement. Please make 
sure you respond to every statement. Please be assured that your responses to this questionnaire will not be shared with your dietitian. 
 
 Strongly 

Disagree 
Moderately 
Disagree 

Slightly 
Disagree Neutral Slightly 

Agree 
Moderately 

Agree 
Strongly 

Agree 

1. My dietitian is supportive 1 2 3 4 5 6 7 

2. My dietitian and I agree about how to work together 1 2 3 4 5 6 7 

3. My dietitian and I have difficulty working jointly as a 
partnership 1 2 3 4 5 6 7 

4. I have confidence in my dietitian and his/ her techniques 1 2 3 4 5 6 7 

5. My dietitian is confident in him/ herself and his/ her 
techniques 1 2 3 4 5 6 7 

 

Site   Participant 
Number 

  Completed 
by (initial/s) 

   Date of Most Recent 
Appointment 
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WEEK ONE RT 
CTCAE: MUCOSITIS & DYSPHAGIA 
To be completed by the Radiation Oncologist 
 
 
 

 
 

  DYSPHAGIA:CIRCLE ONE GRADE 

DYSPHAGIA 

0 1 2 3 4 5 

Absent 
Symptomatic, able 

to eat 
regular diet 

Symptomatic and 
altered 

eating/swallowing 

Severely altered 
eating/swallowing; 

tube 
feeding or TPN or 

hospitalization 
indicated 

Life-threatening 
consequences; 

urgent 
intervention 

indicated 

Death 

 Definition: A disorder characterized by difficulty in swallowing. 
  MUCOSITIS: CIRCLE ONE GRADE FOR EACH TYPE 

MUCOSITIS 
ORAL 

0 1 2 3 4 5 

Absent 

Asymptomatic or 
mild 

symptoms; 
intervention not 

indicated 

Moderate pain; not 
interfering 

with oral intake; 
modified diet 

indicated 

Severe pain; 
interfering with 

oral intake 

Life-threatening 
consequences; 

urgent 
intervention 

indicated 

Death 

       

LARYNGEAL 
MUCOSITIS 
 

0 1 2 3 4 5 

Absent 

Endoscopic 
findings only; mild 

discomfort with 
normal intake 

Moderate 
discomfort; altered 

oral intake 

Severe pain; 
severely altered 

eating/swallowing; 
medical 

intervention 
indicated 

Life-threatening 
airway 

compromise; 
urgent 

intervention 
indicated (e.g., 
tracheotomy or 

intubation) 

Death 

 Definition: A disorder characterized by an inflammation involving the mucous membrane 
of the larynx. 

       

PHARYNGEAL 
MUCOSITIS 
 

0 1 2 3 4 5 

Absent 

Endoscopic 
findings only; 

minimal symptoms 
with 

normal oral intake; 
mild pain 

but analgesics not 
indicated 

Moderate pain and 
analgesics 

indicated; altered 
oral intake; 

limiting 
instrumental ADL 

Severe pain; 
unable to 

adequately aliment 
or hydrate 

orally; limiting self 
care ADL 

Life-threatening 
consequences; 

urgent 
intervention 

indicated 

Death 

 Definition: A disorder characterized by an inflammation involving the mucous membrane 
of the pharynx. 

       
 

Site   Participant 
Number 

  Completed 
by (initial/s) 
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WEEK ONE 
ARM-5: DIETITIAN 
To be completed by the Dietitian 
 

Date:______________ 
 
 

 
 
 

 
 
 
 
 
 

 
 

 
 
 
 

 
Based on your most recent session with your patient, please indicate how strongly you agree or disagree with each statement. Please make 
sure you respond to every statement. Please be assured that your responses to this questionnaire will not be shared with your patient 
 
 Strongly 

Disagree 
Moderately 
Disagree 

Slightly 
Disagree 

Neutral Slightly 
Agree 

Moderately 
Agree 

Strongly 
Agree 

1. I feel supportive 1 2 3 4 5 6 7 

2. My patient and I agree about how to work together 1 2 3 4 5 6 7 

3. My patient and I have difficulty working jointly as a 
partnership 1 2 3 4 5 6 7 

4. My patient has confidence in me and my techniques 1 2 3 4 5 6 7 

5. I feel confident in myself and my techniques 1 2 3 4 5 6 7 

 

 

Site   Participant 
Number 

  Completed 
by (initial/s) 

   Date of Most Recent 
Appointment 
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�� 35263(52�,QWHUQDWLRQDO�SURVSHFWLYH�UHJLVWHU�RI�V\VWHPDWLF�UHYLHZV

5HYLHZ�WLWOH�DQG�WLPHVFDOH

� 5HYLHZ�WLWOH
*LYH�WKH�ZRUNLQJ�WLWOH�RI�WKH�UHYLHZ��7KLV�PXVW�EH�LQ�(QJOLVK��,GHDOO\�LW�VKRXOG�VWDWH�VXFFLQFWO\�WKH�LQWHUYHQWLRQV�RU
H[SRVXUHV�EHLQJ�UHYLHZHG�DQG�WKH�DVVRFLDWHG�KHDOWK�RU�VRFLDO�SUREOHP�EHLQJ�DGGUHVVHG�LQ�WKH�UHYLHZ�
,QWHUYHQWLRQV�WR�LPSURYH�VFUHHQLQJ�DQG�DSSURSULDWH�UHIHUUDO�RI�SDWLHQWV�ZLWK�FDQFHU�IRU�GLVWUHVV��V\VWHPDWLF�UHYLHZ
SURWRFRO

� 2ULJLQDO�ODQJXDJH�WLWOH
)RU�UHYLHZV�LQ�ODQJXDJHV�RWKHU�WKDQ�(QJOLVK��WKLV�ILHOG�VKRXOG�EH�XVHG�WR�HQWHU�WKH�WLWOH�LQ�WKH�ODQJXDJH�RI�WKH�UHYLHZ�
7KLV�ZLOO�EH�GLVSOD\HG�WRJHWKHU�ZLWK�WKH�(QJOLVK�ODQJXDJH�WLWOH��

� $QWLFLSDWHG�RU�DFWXDO�VWDUW�GDWH
*LYH�WKH�GDWH�ZKHQ�WKH�V\VWHPDWLF�UHYLHZ�FRPPHQFHG��RU�LV�H[SHFWHG�WR�FRPPHQFH�
����������

� $QWLFLSDWHG�FRPSOHWLRQ�GDWH
*LYH�WKH�GDWH�E\�ZKLFK�WKH�UHYLHZ�LV�H[SHFWHG�WR�EH�FRPSOHWHG�
����������

� 6WDJH�RI�UHYLHZ�DW�WLPH�RI�WKLV�VXEPLVVLRQ
,QGLFDWH�WKH�VWDJH�RI�SURJUHVV�RI�WKH�UHYLHZ�E\�WLFNLQJ�WKH�UHOHYDQW�ER[HV��5HYLHZV�WKDW�KDYH�SURJUHVVHG�EH\RQG�WKH
SRLQW�RI�FRPSOHWLQJ�GDWD�H[WUDFWLRQ�DW�WKH�WLPH�RI�LQLWLDO�UHJLVWUDWLRQ�DUH�QRW�HOLJLEOH�IRU�LQFOXVLRQ�LQ�35263(52��7KLV
ILHOG�VKRXOG�EH�XSGDWHG�ZKHQ�DQ\�DPHQGPHQWV�DUH�PDGH�WR�D�SXEOLVKHG�UHFRUG�

� 7KH�UHYLHZ�KDV�QRW�\HW�VWDUWHG � ¥
�
5HYLHZ�VWDJH 6WDUWHG &RPSOHWHG
3UHOLPLQDU\�VHDUFKHV <HV <HV
3LORWLQJ�RI�WKH�VWXG\�VHOHFWLRQ�SURFHVV <HV <HV
)RUPDO�VFUHHQLQJ�RI�VHDUFK�UHVXOWV�DJDLQVW�HOLJLELOLW\�FULWHULD <HV <HV
'DWD�H[WUDFWLRQ 1R 1R
5LVN�RI�ELDV��TXDOLW\��DVVHVVPHQW 1R 1R
'DWD�DQDO\VLV 1R 1R

� 3URYLGH�DQ\�RWKHU�UHOHYDQW�LQIRUPDWLRQ�DERXW�WKH�VWDJH�RI�WKH�UHYLHZ�KHUH�

5HYLHZ�WHDP�GHWDLOV

� 1DPHG�FRQWDFW
7KH�QDPHG�FRQWDFW�DFWV�DV�WKH�JXDUDQWRU�IRU�WKH�DFFXUDF\�RI�WKH�LQIRUPDWLRQ�SUHVHQWHG�LQ�WKH�UHJLVWHU�UHFRUG�
0LVV�0F&DUWHU

� 1DPHG�FRQWDFW�HPDLO
(QWHU�WKH�HOHFWURQLF�PDLO�DGGUHVV�RI�WKH�QDPHG�FRQWDFW�
NULVWHQ�PFFDUWHU#QHZFDVWOH�HGX�DX

� 1DPHG�FRQWDFW�DGGUHVV
(QWHU�WKH�IXOO�SRVWDO�DGGUHVV�IRU�WKH�QDPHG�FRQWDFW��
&710+��/HYHO����0F&DXOH\�&HQWUH��0DWHU�+RVSLWDO��&�2��7KH�6WRUH��3ODWW�6WUHHW��0DWHU�+RVSLWDO��:DUDWDK�16:�����
$XVWUDOLD

� 1DPHG�FRQWDFW�SKRQH�QXPEHU
(QWHU�WKH�WHOHSKRQH�QXPEHU�IRU�WKH�QDPHG�FRQWDFW��LQFOXGLQJ�LQWHUQDWLRQDO�GLDOLQJ�FRGH�
����������

�� 2UJDQLVDWLRQDO�DIILOLDWLRQ�RI�WKH�UHYLHZ
)XOO�WLWOH�RI�WKH�RUJDQLVDWLRQDO�DIILOLDWLRQV�IRU�WKLV�UHYLHZ��DQG�ZHEVLWH�DGGUHVV�LI�DYDLODEOH��7KLV�ILHOG�PD\�EH�FRPSOHWHG
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DV�
1RQH
�LI�WKH�UHYLHZ�LV�QRW�DIILOLDWHG�WR�DQ\�RUJDQLVDWLRQ�
8QLYHUVLW\�RI�1HZFDVWOH��$XVWUDOLD

:HEVLWH�DGGUHVV�

�� 5HYLHZ�WHDP�PHPEHUV�DQG�WKHLU�RUJDQLVDWLRQDO�DIILOLDWLRQV
*LYH�WKH�WLWOH��ILUVW�QDPH�DQG�ODVW�QDPH�RI�DOO�PHPEHUV�RI�WKH�WHDP�ZRUNLQJ�GLUHFWO\�RQ�WKH�UHYLHZ��*LYH�WKH
RUJDQLVDWLRQDO�DIILOLDWLRQV�RI�HDFK�PHPEHU�RI�WKH�UHYLHZ�WHDP�

� �� 7LWOH )LUVW�QDPH /DVW�QDPH $IILOLDWLRQ
0LVV .ULVWHQ 0F&DUWHU 8QLYHUVLW\�RI�1HZFDVWOH
'U %HQ %ULWWRQ 8QLYHUVLW\�RI�1HZFDVWOH
3URIHVVRU $PDQGD %DNHU 8QLYHUVLW\�RI�1HZFDVWOH
'U 6HDQ +DOSLQ 8QLYHUVLW\�RI�1HZFDVWOH
'U $OLVRQ %HFN 8QLYHUVLW\�RI�1HZFDVWOH
3URIHVVRU *UHJRU\ &DUWHU 8QLYHUVLW\�RI�1HZFDVWOH
'U &KULV :UDWWHQ &DOYDU\�0DWHU�1HZFDVWOH�+RVSLWDO
'U -XG\ %DXHU 7KH�8QLYHUVLW\�RI�4XHHQVODQG
0V 'HEELH %RRWK 8QLYHUVLW\�RI�1HZFDVWOH
0LVV (ULQ )RUEHV 8QLYHUVLW\�RI�1HZFDVWOH
'U /XNH :ROIHQGHQ 8QLYHUVLW\�RI�1HZFDVWOH

�� )XQGLQJ�VRXUFHV�VSRQVRUV
*LYH�GHWDLOV�RI�WKH�LQGLYLGXDOV��RUJDQL]DWLRQV��JURXSV�RU�RWKHU�OHJDO�HQWLWLHV�ZKR�WDNH�UHVSRQVLELOLW\�IRU�LQLWLDWLQJ�
PDQDJLQJ��VSRQVRULQJ�DQG�RU�ILQDQFLQJ�WKH�UHYLHZ��$Q\�XQLTXH�LGHQWLILFDWLRQ�QXPEHUV�DVVLJQHG�WR�WKH�UHYLHZ�E\�WKH
LQGLYLGXDOV�RU�ERGLHV�OLVWHG�VKRXOG�EH�LQFOXGHG�
1RQH

�� &RQIOLFWV�RI�LQWHUHVW
/LVW�DQ\�FRQGLWLRQV�WKDW�FRXOG�OHDG�WR�DFWXDO�RU�SHUFHLYHG�XQGXH�LQIOXHQFH�RQ�MXGJHPHQWV�FRQFHUQLQJ�WKH�PDLQ�WRSLF
LQYHVWLJDWHG�LQ�WKH�UHYLHZ�
$UH�WKHUH�DQ\�DFWXDO�RU�SRWHQWLDO�FRQIOLFWV�RI�LQWHUHVW"
1RQH�NQRZQ

�� &ROODERUDWRUV
*LYH�WKH�QDPH��DIILOLDWLRQ�DQG�UROH�RI�DQ\�LQGLYLGXDOV�RU�RUJDQLVDWLRQV�ZKR�DUH�ZRUNLQJ�RQ�WKH�UHYLHZ�EXW�ZKR�DUH�QRW
OLVWHG�DV�UHYLHZ�WHDP�PHPEHUV�

� �� 7LWOH )LUVW�QDPH /DVW�QDPH 2UJDQLVDWLRQ�GHWDLOV

5HYLHZ�PHWKRGV

�� 5HYLHZ�TXHVWLRQ�V�
6WDWH�WKH�TXHVWLRQ�V��WR�EH�DGGUHVVHG���UHYLHZ�REMHFWLYHV��3OHDVH�FRPSOHWH�D�VHSDUDWH�ER[�IRU�HDFK�TXHVWLRQ�
'HWHUPLQH�WKH�LPSDFW�RI�LQWHUYHQWLRQV�LPSOHPHQWHG�LQ�KHDOWK�VHWWLQJV�LQ��L��LPSURYLQJ�VFUHHQLQJ�RI�SDWLHQWV�IRU
SV\FKRVRFLDO�GLVWUHVV

DQG�'HWHUPLQH�WKH�LPSDFW�RI�LQWHUYHQWLRQV�LPSOHPHQWHG�LQ�KHDOWK�VHWWLQJV�LQ��LL��LPSURYLQJ�UHIHUUDO�RI�FDQFHU�SDWLHQWV
ZKR�VFUHHQ�SRVLWLYH�RQ�D�PHDVXUH�RI�GLVWUHVV�IRU�IXUWKHU�DVVHVVPHQW�DQG�RU�SV\FKRVRFLDO�VXSSRUW

7KH�VHFRQGDU\�DLPV�RI�WKH�UHYLHZ�DUH�WR�L��'HVFULEH�WKH�HIIHFWLYHQHVV�RI�VXFK�LQWHUYHQWLRQV�RQ�UHGXFLQJ�FDQFHU
SDWLHQW�SV\FKRVRFLDO�GLVWUHVV

7KH�VHFRQGDU\�DLPV�RI�WKH�UHYLHZ�DUH�WR�LL��'HVFULEH�DQ\�XQLQWHQGHG�DGYHUVH�HIIHFWV�RI�VXFK�LQWHUYHQWLRQ

�� 6HDUFKHV
*LYH�GHWDLOV�RI�WKH�VRXUFHV�WR�EH�VHDUFKHG��DQG�DQ\�UHVWULFWLRQV��H�J��ODQJXDJH�RU�SXEOLFDWLRQ�SHULRG���7KH�IXOO�VHDUFK
VWUDWHJ\�LV�QRW�UHTXLUHG��EXW�PD\�EH�VXSSOLHG�DV�D�OLQN�RU�DWWDFKPHQW�
(OHFWURQLF�GDWDEDVHV�7KH�IROORZLQJ�HOHFWURQLF�GDWDEDVHV�ZLOO�EH�VHDUFKHG�IRU�SRWHQWLDOO\�HOLJLEOH�VWXGLHV��WKH�&RFKUDQH
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&HQWUDO�5HJLVWHU�RI�&RQWUROOHG�WULDOV��&(175$/��LQ�WKH�&RFKUDQH�/LEUDU\��0('/,1(��(0%$6(��3V\F,1)2�DQG
&,1$+/��7KH�0('/,1(�VHDUFK�VWUDWHJ\�ZLOO�EH�DGDSWHG�IRU�RWKHU�GDWDEDVHV�DQG�ZLOO�LQFOXGH�ILOWHUV�XVHG�LQ�RWKHU
V\VWHPDWLF�UHYLHZV�IRU�SRSXODWLRQ��FDQFHU�SDWLHQWV���VFUHHQLQJ�IRU�GLVWUHVV�DQG�UHIHUUDO�DQG�SV\FKRVRFLDO�VXSSRUW�
2WKHU�VRXUFHV�6WXGLHV�ZLOO�DOVR�EH�REWDLQHG�IURP�WKH�IROORZLQJ�VRXUFHV����5HIHUHQFH�OLVWV�RI�LQFOXGHG�VWXGLHV���0DQXDO
VHDUFKLQJ�RI���UHOHYDQW�MRXUQDOV�LQ�WKH�ILHOG��SXEOLVKHG�LQ�WKH�ODVW���\HDUV���-RXUQDO�RI�WKH�1DWLRQDO�&RPSUHKHQVLYH
&DQFHU�1HWZRUN��3V\FKRRQFRORJ\�DQG�6XSSRUWLYH�&DUH�LQ�&DQFHU���0DQXDO�VHDUFKLQJ�RI�FRQIHUHQFH�DEVWUDFWV
SXEOLVKHG�LQ�WKH�SUHFHGLQJ���\HDUV�IURP�WKH�,QWHUQDWLRQDO�3V\FKR�2QFRORJ\�6RFLHW\�DQG�WKH�6RFLHW\�RI�%HKDYLRXUDO
0HGLFLQH���$�JUH\�OLWHUDWXUH�VHDUFK�XVLQJ�*RRJOH�6FKRODU��SXEOLVKHG�RQOLQH�LQ�WKH�ODVW���\HDUV�±�WKH�ILUVW�����FLWDWLRQV
ZLOO�EH�H[DPLQHG��$Q\�WULDOV�ZLWKRXW�SDUDOOHO�FRPSDULVRQ�RU�FRQWURO�JURXSV�ZLOO�EH�H[FOXGHG��7KHUH�ZLOO�EH�QR�UHVWULFWLRQ
EDVHG�RQ�OHQJWK�RI�IROORZ�XS��7KHUH�ZLOO�EH�QR�UHVWULFWLRQV�EDVHG�RQ�\HDU�RI�VWXG\�SXEOLFDWLRQ�RU�ODQJXDJH��2QO\
VWXGLHV�SXEOLVKHG�LQ�SHHU�UHYLHZHG�VFLHQWLILF�MRXUQDOV�ZLOO�EH�LQFOXGHG��

�� 85/�WR�VHDUFK�VWUDWHJ\
,I�\RX�KDYH�RQH��JLYH�WKH�OLQN�WR�\RXU�VHDUFK�VWUDWHJ\�KHUH��$OWHUQDWLYHO\�\RX�FDQ�H�PDLO�WKLV�WR�35263(52�DQG�ZH
ZLOO�VWRUH�DQG�OLQN�WR�LW�

,�JLYH�SHUPLVVLRQ�IRU�WKLV�ILOH�WR�EH�PDGH�SXEOLFO\�DYDLODEOH
<HV

�� &RQGLWLRQ�RU�GRPDLQ�EHLQJ�VWXGLHG
*LYH�D�VKRUW�GHVFULSWLRQ�RI�WKH�GLVHDVH��FRQGLWLRQ�RU�KHDOWKFDUH�GRPDLQ�EHLQJ�VWXGLHG��7KLV�FRXOG�LQFOXGH�KHDOWK�DQG
ZHOOEHLQJ�RXWFRPHV�
,W�LV�HVWLPDWHG�WKDW����±����RI�FDQFHU�SDWLHQWV�H[SHULHQFH�GLVWUHVV�DW�VRPH�VWDJH�GXULQJ�WKHLU�LOOQHVV��'LVWUHVV�PD\
DIIHFW�FDQFHU�SDWLHQWV¶�IXQFWLRQLQJ��FDSDFLW\�WR�FRSH��WUHDWPHQW�FRPSOLDQFH��TXDOLW\�RI�OLIH�DQG�VXUYLYDO��%HVW�SUDFWLFH
FOLQLFDO�JXLGHOLQHV�UHFRPPHQG�URXWLQH�SV\FKRVRFLDO�GLVWUHVV�VFUHHQLQJ�DQG�UHIHUUDO�WR�SV\FKRVRFLDO�VXSSRUWV�IRU
FDQFHU�SDWLHQWV�

�� 3DUWLFLSDQWV�SRSXODWLRQ
*LYH�VXPPDU\�FULWHULD�IRU�WKH�SDUWLFLSDQWV�RU�SRSXODWLRQV�EHLQJ�VWXGLHG�E\�WKH�UHYLHZ��7KH�SUHIHUUHG�IRUPDW�LQFOXGHV
GHWDLOV�RI�ERWK�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�
3DUWLFLSDQWV�FRXOG�LQFOXGH��L��$GXOW�FDQFHU�SDWLHQWV�ZKR�DUH�DERXW�WR�XQGHUJR��DUH�FXUUHQWO\�XQGHUJRLQJ�RU�KDYH
XQGHUJRQH�PHGLFDO�WUHDWPHQW��LQFOXGLQJ�UDGLRWKHUDS\��FKHPRWKHUDS\��VXUJHU\�RU�FRPELQHG�PRGDOLW\�LL��&OLQLFDO�VWDII
PHPEHUV�VXFK�DV�SK\VLFLDQV��VXUJHRQV��DQG�RQFRORJLVWV��QXUVHV��DQG�DOOLHG�KHDOWK�SURIHVVLRQDOV�UHVSRQVLEOH�IRU�WKH
FDUH�RI�FDQFHU�SDWLHQWV�DW�DQ\�VWDJH�RI�WUHDWPHQW�ZLWKLQ�SULPDU\�DQG�VHFRQGDU\�KHDOWK�FDUH�VHWWLQJV�VXFK�DV�KRVSLWDOV�
JHQHUDO�SUDFWLFHV�RU�RQFRORJ\�FOLQLFV��LLL��$GPLQLVWUDWLYH�VWDII�RI�KHDOWK�VHUYLFHV�LQFOXGLQJ�KRVSLWDO�PDQDJHUV�DQG
TXDOLW\�DVVXUDQFH�VWDII�UHVSRQVLEOH�IRU�LPSURYLQJ�WKH�GHOLYHU\�RI�KHDOWK�VHUYLFHV�WR�FDQFHU�SDWLHQWV��JRYHUQPHQW�RU�QRQ�
JRYHUQPHQW�FDQFHU�VHUYLFHV�RU�RWKHU�RUJDQLVDWLRQV�WKDW�PD\�LQIOXHQFH�VFUHHQLQJ�DQG�UHIHUUDO�RI�FDQFHU�SDWLHQWV�
6WXGLHV�ZKLFK�H[DPLQH�VFUHHQLQJ�IRU�SV\FKRVRFLDO�GLVWUHVV�DQG�RU�UHIHUUDO�IRU�SV\FKRVRFLDO�VXSSRUW�IRU�FDUHUV�RI
SDWLHQWV�ZLWK�FDQFHU��RU�VXUYLYRUV�RI�FDQFHU��ZLOO�EH�H[FOXGHG��6WXGLHV�UHSRUWLQJ�RQ�FDQFHU�SDWLHQWV�XQGHU�WKH�DJH�RI
���ZLOO�EH�H[FOXGHG�

�� ,QWHUYHQWLRQ�V���H[SRVXUH�V�
*LYH�IXOO�DQG�FOHDU�GHVFULSWLRQV�RI�WKH�QDWXUH�RI�WKH�LQWHUYHQWLRQV�RU�WKH�H[SRVXUHV�WR�EH�UHYLHZHG
7\SHV�RI�,QWHUYHQWLRQV�,QWHUYHQWLRQV�ZLOO�EH�LQFOXGHG�WKDW�DUH�LPSOHPHQWHG�LQ�D�KHDOWK�VHWWLQJ�WKDW�DLP�WR�LPSURYH�WKH
UDWH�RI�URXWLQH�VFUHHQLQJ�SURFHGXUHV�IRU�SV\FKRVRFLDO�GLVWUHVV�DQG�RU�UHIHUUDO�IRU�SV\FKRVRFLDO�VXSSRUW�LQ�KHDOWK�FDUH
VHWWLQJV��,QWHUYHQWLRQV�FRXOG�LQFOXGH�TXDOLW\�LPSURYHPHQW�LQLWLDWLYHV��HGXFDWLRQ�DQG�WUDLQLQJ��SHUIRUPDQFH�IHHGEDFN�
SURPSWV�DQG�UHPLQGHUV��LPSOHPHQWDWLRQ�UHVRXUFHV��ILQDQFLDO�LQFHQWLYHV�RU�WKH�XVH�RI�RSLQLRQ�OHDGHUV��,QWHUYHQWLRQV
FRXOG�EH�VLQJXODU�RU�PXOWLFRPSRQHQW��&RQVLVWHQW�ZLWK�WKH�GHILQLWLRQ�RI�GLVWUHVV�SURYLGHG�E\�WKH�1DWLRQDO�&DQFHU
1HWZRUN�SV\FKRVRFLDO�GLVWUHVV�ZLOO�LQFOXGH�DQ\�IRUP�RI�H[SHULHQFHG�GLVWUHVV��ZKLFK�PD\�EH�GXH�WR�HPRWLRQDO�
SV\FKRORJLFDO��VRFLDO�RU�VSLULWXDO�IDFWRUV��)RU�WKH�SXUSRVHV�RI�WKH�UHYLHZ��GLVWUHVV�VFUHHQLQJ�LV�GHILQHG�DV�WKH
VWDQGDUGLVHG�EULHI�DVVHVVPHQW�RI�SDWLHQWV�WR�GHWHUPLQH�ZKHWKHU�UHIHUUDO�IRU�PRUH�H[WHQVLYH�DVVHVVPHQW�DQG�RU
SV\FKRVRFLDO�VXSSRUW�VHUYLFHV�LV�ZDUUDQWHG��7ULDOV�RI�LQWHUYHQWLRQV�WR�LPSURYH�WKH�XVH�RI�VWDQGDUGLVHG�VFUHHQLQJ�WRROV
RU�LQVWUXPHQWV�ZLWK�RU�ZLWKRXW�DGGLWLRQDO�FOLQLFDO�MXGJHPHQW�ZLOO�EH�LQFOXGHG��6WXGLHV�XVLQJ�FOLQLFDO�MXGJHPHQW�RI
SV\FKRVRFLDO�GLVWUHVV�DORQH��ZLWKRXW�XVH�RI�D�IRUPDO�VFUHHQLQJ�WRRO�ZLOO�EH�H[FOXGHG��6FUHHQLQJ�LQVWUXPHQWV�FRXOG
LQFOXGH�WUDGLWLRQDO�PHDVXUHV�RI�SV\FKRVRFLDO�GLVWUHVV�VXFK�DV�WKH�'LVWUHVV�7KHUPRPHWHU�>�@��SDWLHQW�UHSRUWHG�RXWFRPH
PHDVXUHV�RI�SV\FKRORJLFDO�GLVWUHVV�LQFOXGLQJ�GHSUHVVLRQ�DQG�DQ[LHW\��IRU�H[DPSOH��WKH�+RVSLWDO�$Q[LHW\�DQG
'HSUHVVLRQ�6FDOH�>��@�DQG�PHDVXUHV�RI�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH��+54R/��WKDW�LQFOXGH�D�SV\FKRORJLFDO�GLVWUHVV
FRPSRQHQW�DV�D�FRUH�FRPSRQHQW�GRPDLQ��IRU�H[DPSOH��WKH�026����,WHP�6KRUW�)RUP�+HDOWK�6XUYH\��$GPLQLVWUDWLRQ�RI
WKH�VFUHHQLQJ�LQVWUXPHQW�PD\�EH�FRPSOHWHG�RUDOO\�RU�YLD�D�SDSHU�EDVHG�TXHVWLRQQDLUH�RU�FRPSXWHU�WDEOHW
TXHVWLRQQDLUH��5HIHUUDO�IRU�SV\FKRVRFLDO�VXSSRUW�ZLOO�LQFOXGH�DQ\�ZULWWHQ�RU�YHUEDO�RIIHU�RU�GLUHFWLRQ�RI�D�SDWLHQW�IRU
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IXUWKHU�UHYLHZ��FRQVXOWDWLRQ��DVVHVVPHQW�RU�WUHDWPHQW�ZLWK�DQ\�KHDOWK�SURIHVVLRQDO�LQFOXGLQJ�WKH�SULPDU\�RQFRORJ\
WHDP�RU�KHDOWK�VHUYLFH�RIIHULQJ�SV\FKRVRFLDO�VXSSRUW�VXFK�DV�SV\FKR�RQFRORJ\�VHUYLFHV��5HIHUUDO�PXVW�EH�PDGH�DV
SDUW�RI�WKH�LPSOHPHQWHG�LQWHUYHQWLRQ�DQG�EDVHG�RQ�WKH�UHVXOWV�RI�D�GLVWUHVV�VFUHHQLQJ�LQVWUXPHQW��7KH�UHIHUUDO�VKRXOG
QRW�EH�EDVHG�RQ�FOLQLFDO�MXGJHPHQW�DORQH��6WXGLHV�ZLOO�EH�LQFOXGHG�LI�WKH\�LPSOHPHQW�HLWKHU�GLVWUHVV�VFUHHQLQJ�RQO\�RU
GLVWUHVV�VFUHHQLQJ�DQG�DSSURSULDWH�UHIHUUDO��,QWHUYHQWLRQV�WDUJHWLQJ�D�UDQJH�RI�FOLQLFDO�SUDFWLFHV�VXFK�DV�WUHDWPHQW�RU
PDQDJHPHQW�GHFLVLRQV��RU�PHGLFDWLRQ�SUHVFULSWLRQ�WKDW�DOVR�LQFOXGH�VFUHHQLQJ�IRU�SV\FKRVRFLDO�GLVWUHVV�DQG�RU
UHIHUUDO�IRU�DSSURSULDWH�SV\FKRVRFLDO�VXSSRUW�ZLOO�EH�LQFOXGHG�RQO\�ZKHQ�GDWD�IRU�FKDQJHV�LQ�VFUHHQLQJ�DQG�RU�UHIHUUDO
LV�UHSRUWHG�VHSDUDWHO\�IURP�RWKHU�RXWFRPHV��6WXGLHV�ZKHUH�UHVHDUFK�VWDII�FRQGXFW�VFUHHQLQJ�RU�UHIHUUDO�ZLOO�EH
H[FOXGHG��DV�ZLOO�WULDOV�RI�SRSXODWLRQ�EDVHG�FRPPXQLW\�VFUHHQLQJ�SURJUDPPHV��([FOXVLRQ�FULWHULD�6WXGLHV�XVLQJ�FOLQLFDO
MXGJHPHQW�RI�SV\FKRVRFLDO�GLVWUHVV�DORQH��ZLWKRXW�XVH�RI�D�IRUPDO�VFUHHQLQJ�WRRO�ZLOO�EH�H[FOXGHG��6WXGLHV�ZKHUH
UHVHDUFK�VWDII�FRQGXFW�VFUHHQLQJ�RU�UHIHUUDO�ZLOO�EH�H[FOXGHG��DV�ZLOO�WULDO�RI�SRSXODWLRQ�EDVHG�FRPPXQLW\�VFUHHQLQJ
SURJUDPPHV�

�� &RPSDUDWRU�V��FRQWURO
:KHUH�UHOHYDQW��JLYH�GHWDLOV�RI�WKH�DOWHUQDWLYHV�DJDLQVW�ZKLFK�WKH�PDLQ�VXEMHFW�WRSLF�RI�WKH�UHYLHZ�ZLOO�EH�FRPSDUHG
�H�J��DQRWKHU�LQWHUYHQWLRQ�RU�D�QRQ�H[SRVHG�FRQWURO�JURXS��
&RPSDULVRQV�ZLOO�EH�LQFOXGHG�WKDW�DUH�QRQ�LQWHUYHQWLRQ�FRQWUROV��µXVXDO¶�SUDFWLFH��RU�WKDW�DUH�DOWHUQDWLYH�LQWHUYHQWLRQV�

�� 7\SHV�RI�VWXG\�WR�EH�LQFOXGHG
*LYH�GHWDLOV�RI�WKH�VWXG\�GHVLJQV�WR�EH�LQFOXGHG�LQ�WKH�UHYLHZ��,I�WKHUH�DUH�QR�UHVWULFWLRQV�RQ�WKH�W\SHV�RI�VWXG\�GHVLJQ
HOLJLEOH�IRU�LQFOXVLRQ��WKLV�VKRXOG�EH�VWDWHG�
6WXGLHV�ZLWK�WKH�IROORZLQJ�VWXG\�GHVLJQV�ZLOO�EH�LQFOXGHG����UDQGRPLVHG�FRQWUROOHG�WULDOV��LQFOXGLQJ�FOXVWHU�UDQGRPLVHG
FRQWUROOHG�WULDOV����VWDJJHUHG�HQUROPHQW�WULDOV�RU�VWHSSHG�ZHGJHG�WULDOV����TXDVL�UDQGRPLVHG�WULDOV���TXDVL�H[SHULPHQWDO
WULDOV�ZLWK�FRPSDULVRQ�FRQWURO�JURXSV��LQFOXGLQJ�QRQ�UDQGRPLVHG�SUH�SRVW��EHIRUH�DIWHU��WULDOV�ZLWK�RQH�RU�PRUH
LQWHUYHQWLRQ�DQG�FRQWURO�JURXSV��WLPH�VHULHV�LQWHUUXSWHG�WLPH�VHULHV�WULDOV��LQFOXGLQJ�PXOWLSOH�EDVHOLQH�WULDOV��ZLWK
LQGHSHQGHQW�FRQWURO�JURXSV��SUHIHUHQFH�WULDOV�DQG�UHJUHVVLRQ�GLVFRQWLQXLW\�WULDOV����KLVWRULFDO�FRQWURO�VWXGLHV����QDWXUDO
H[SHULPHQW�VWXGLHV�WKDW�KDYH�D�FRPSDULVRQ�JURXS��$Q\�WULDOV�ZLWKRXW�FRPSDULVRQ�RU�FRQWURO�JURXSV�ZLOO�EH�H[FOXGHG�
7KHUH�ZLOO�EH�QR�UHVWULFWLRQ�EDVHG�RQ�OHQJWK�RI�IROORZ�XS��7KHUH�ZLOO�EH�QR�UHVWULFWLRQV�EDVHG�RQ�\HDU�RI�VWXG\
SXEOLFDWLRQ�RU�ODQJXDJH��2QO\�VWXGLHV�SXEOLVKHG�LQ�SHHU�UHYLHZHG�VFLHQWLILF�MRXUQDOV�ZLOO�EH�LQFOXGHG�

�� &RQWH[W
*LYH�VXPPDU\�GHWDLOV�RI�WKH�VHWWLQJ�DQG�RWKHU�UHOHYDQW�FKDUDFWHULVWLFV�ZKLFK�KHOS�GHILQH�WKH�LQFOXVLRQ�RU�H[FOXVLRQ
FULWHULD�

�� 3ULPDU\�RXWFRPH�V�
*LYH�WKH�PRVW�LPSRUWDQW�RXWFRPHV�
L��$Q\�RXWFRPH�PHDVXUH�UHSRUWLQJ�WKH�SURYLVLRQ�RI�VFUHHQLQJ�IRU�SV\FKRVRFLDO�GLVWUHVV�ZLOO�EH�LQFOXGHG��H�J��QXPEHU�RU
��RI�FDQFHU�SDWLHQWV�VFUHHQHG���6XFK�GDWD�PD\�EH�REWDLQHG�IURP�PHGLFDO�UHFRUG�DXGLWV��FOLHQW�RU�FOLQLFLDQ�UHSRUW�
DGPLQLVWUDWLYH�GDWD��DXGLR�UHFRUGLQJ�RU�RWKHU�VRXUFHV��LL��DQG�RU�DQ\�RXWFRPH�PHDVXUH�RI�WKH�SURYLVLRQ�RI�UHIHUUDO�IRU
IXUWKHU�DVVHVVPHQW�DQG�RU�SV\FKRVRFLDO�VXSSRUW��H�J��QXPEHU�RU���RI�FDQFHU�SDWLHQWV�UHIHUUHG���6XFK�GDWD�PD\�EH
REWDLQHG�IURP�PHGLFDO�UHFRUG�DXGLWV��FOLHQW�RU�FOLQLFLDQ�UHSRUW��DGPLQLVWUDWLYH�GDWD��DXGLR�UHFRUGLQJ�RU�RWKHU�VRXUFHV
VXFK�DV�UHFRUGV�RI�UHIHUUDO�VHUYLFH�XVH�E\�RUJDQLVDWLRQV�SURYLGLQJ�SV\FKRVRFLDO�FDUH�IRU�FDQFHU�SDWLHQWV�

*LYH�LQIRUPDWLRQ�RQ�WLPLQJ�DQG�HIIHFW�PHDVXUHV��DV�DSSURSULDWH�
�

�� 6HFRQGDU\�RXWFRPHV
/LVW�DQ\�DGGLWLRQDO�RXWFRPHV�WKDW�ZLOO�EH�DGGUHVVHG��,I�WKHUH�DUH�QR�VHFRQGDU\�RXWFRPHV�HQWHU�1RQH�
L��$Q\�YDOLGDWHG�RXWFRPH�PHDVXUH�SV\FKRVRFLDO�GLVWUHVV�LQ�WKH�SDWLHQWV��H�J��GLVWUHVV�RXWFRPH�DVVHVVPHQWV�VXFK�DV
WKH�.HVVOHU�3V\FKRORJLFDO�'LVWUHVV�6FDOH��ZLOO�EH�LQFOXGHG��LL��$Q\�RXWFRPH�PHDVXUH�RI�XQLQWHQGHG�DGYHUVH�HIIHFWV�RU
EDUULHUV�RI�WKH�LQWHUYHQWLRQ�WR�SDWLHQWV��FOLQLFLDQV�RU�KHDOWK�VHUYLFHV�VXFK�DV�VWUHVV�LQ�KHDOWK�SURIHVVLRQDOV�SURYLGLQJ
SV\FKRVRFLDO�VFUHHQLQJ�DQG�UHIHUUDO

� *LYH�LQIRUPDWLRQ�RQ�WLPLQJ�DQG�HIIHFW�PHDVXUHV��DV�DSSURSULDWH�

�� 'DWD�H[WUDFWLRQ��VHOHFWLRQ�DQG�FRGLQJ�
*LYH�WKH�SURFHGXUH�IRU�VHOHFWLQJ�VWXGLHV�IRU�WKH�UHYLHZ�DQG�H[WUDFWLQJ�GDWD��LQFOXGLQJ�WKH�QXPEHU�RI�UHVHDUFKHUV
LQYROYHG�DQG�KRZ�GLVFUHSDQFLHV�ZLOO�EH�UHVROYHG��/LVW�WKH�GDWD�WR�EH�H[WUDFWHG�
6WXG\�VHOHFWLRQ�7KH�WLWOHV�DQG�DEVWUDFWV�UHWULHYHG�E\�HOHFWURQLF�VHDUFKHV�ZLOO�EH�H[SRUWHG�WR�D�UHIHUHQFH�PDQDJHPHQW
GDWDEDVH��(QGQRWH�YHUVLRQ�;���WR�UHPRYH�GXSOLFDWHV��7ZR�UHYLHZHUV�ZLOO�LQGHSHQGHQWO\�VFUHHQ�DEVWUDFWV�DQG�WLWOHV�
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7KH�UHYLHZHUV�ZLOO�QRW�EH�EOLQG�WR�WKH�DXWKRU�RU�MRXUQDO�LQIRUPDWLRQ��6FUHHQLQJ�RI�VWXGLHV�ZLOO�EH�FRQGXFWHG�XVLQJ�D
VWDQGDUGLVHG�VFUHHQLQJ�WRRO�DQG�ZLOO�EH�SLORW�WHVWHG�ZLWK�D�VDPSOH�RI�DUWLFOHV�EHIRUH�XVH��7KH�DEVWUDFWV�RI�SDSHUV�WKDW
DUH�LQ�D�ODQJXDJH�RWKHU�WKDQ�(QJOLVK�ZLOO�EH�WUDQVODWHG�XVLQJ�*RRJOH�7UDQVODWH��,I�FRQVLGHUHG�HOLJLEOH�RU�HOLJLELOLW\�LV
XQFOHDU��SURIHVVLRQDO�WUDQVODWLRQ�RI�WKH�IXOO�SDSHU�ZLWK�EH�XQGHUWDNHQ��7KH�IXOO�WH[WV�RI�PDQXVFULSWV�ZLOO�EH�REWDLQHG�IRU
DOO�SRWHQWLDOO\�HOLJLEOH�WULDOV�IRU�IXUWKHU�H[DPLQDWLRQ��)RU�DOO�PDQXVFULSWV��WKH�SULPDU\�UHDVRQ�IRU�H[FOXVLRQ�ZLOO�EH
UHFRUGHG�DQG�GRFXPHQWHG�LQ�WKH�H[FOXGHG�VWXGLHV�WDEOH��'LVFUHSDQFLHV�EHWZHHQ�WKH�WZR�UHYLHZ�DXWKRUV�UHJDUGLQJ
VWXG\�HOLJLELOLW\�ZLOO�EH�UHVROYHG�E\�GLVFXVVLRQ�DQG�FRQVHQVXV�DQG�LI�QHFHVVDU\��D�WKLUG�UHYLHZHU��'DWD�H[WUDFWLRQ�7KH
WZR�UHYLHZ�DXWKRUV�ZLOO�LQGHSHQGHQWO\�H[WUDFW�GDWD�IURP�WKH�LQFOXGHG�WULDOV�XVLQJ�D�SUH�SLORWHG�GDWD�H[WUDFWLRQ�IRUP�WKDW
ZLOO�EH�GHYHORSHG�EDVHG�RQ�UHFRPPHQGDWLRQV�IURP�WKH�&RFKUDQH�+DQGERRN�IRU�6\VWHPDWLF�5HYLHZV�RI�,QWHUYHQWLRQV
>��@��7KH�GDWD�H[WUDFWLRQ�IRUP�ZLOO�EH�SLORWHG�EHIRUH�XVH��'LVFUHSDQFLHV�EHWZHHQ�UHYLHZHUV�UHJDUGLQJ�GDWD�H[WUDFWLRQ
ZLOO�EH�UHVROYHG�E\�GLVFXVVLRQ�DQG�FRQVHQVXV�DQG�LI�QHFHVVDU\��LQFOXGH�D�WKLUG�UHYLHZHU��,QIRUPDWLRQ�ZLOO�EH
WUDQVIHUUHG�IURP�GDWD�H[WUDFWLRQ�IRUPV�LQWR�VWDWLVWLFDO�VRIWZDUH�IRU�PHWD�DQDO\VHV��'DWD�LWHPV�7KH�IROORZLQJ�LQIRUPDWLRQ
ZLOO�EH�H[WUDFWHG����$XWKRUV��\HDU�DQG�MRXUQDO���6WXG\�HOLJLELOLW\��VWXG\�GHVLJQ��KHDOWK�FDUH�SURYLGHU�W\SH��H�J��QXUVHV��
FRXQWU\��KHDOWK�FDUH�VHWWLQJ��H�J��RQFRORJ\�FOLQLF����3DWLHQW�FKDUDFWHULVWLFV�DQG�GHPRJUDSKLFV�LQFOXGLQJ�FDQFHU�VLWH�
FDQFHU�VWDJH��DJH��VH[��FDQFHU�WUHDWPHQW�W\SH��WUHDWPHQW�VWDWXV��SUH�XQGHUJRLQJ�SRVW����&KDUDFWHULVWLFV�RI�WKH
LQWHUYHQWLRQ��LQFOXGLQJ�WKH�GXUDWLRQ��LQWHUYHQWLRQ�VWUDWHJLHV��WKH�WKHRUHWLFDO�XQGHUSLQQLQJ�RI�WKH�VWXG\��LI�QRWHG�LQ�WKH
VWXG\���VFUHHQLQJ�LQVWUXPHQW���7ULDO�SULPDU\�DQG�VHFRQGDU\�RXWFRPHV��LQFOXGLQJ�VDPSOH�VL]H��WKH�GDWD�FROOHFWLRQ
PHWKRG��YDOLGLW\�RI�PHDVXUHV�XVHG��DQ\�PHDVXUHV�RI�FOLHQW�XSWDNH�RU�XVH�RI�SV\FKRVRFLDO�VXSSRUW�VHUYLFHV�IROORZLQJ
UHIHUUDO��HIIHFW�VL]H��PHDVXUHV�RI�FKDQJH�LQ�SV\FKRVRFLDO�GLVWUHVV���6RXUFH�V��RI�UHVHDUFK�IXQGLQJ�DQG�SRWHQWLDO
FRQIOLFWV�RI�LQWHUHVW���1XPEHU�RI�SDUWLFLSDQWV�SHU�H[SHULPHQWDO�FRQGLWLRQ�DV�ZHOO�DV�LQIRUPDWLRQ�WR�DOORZ�DVVHVVPHQW�RI
ULVN�RI�VWXG\�ELDV�$WWHPSWV�ZLOO�EH�PDGH�WR�FRQWDFW�WKH�FRUUHVSRQGLQJ�DXWKRUV�RI�LQFOXGHG�WULDOV�LQ�LQVWDQFHV�ZKHUH
GDWD�LV�XQDYDLODEOH�LQ�WKH�SXEOLVKHG�PDQXVFULSW�

�� 5LVN�RI�ELDV��TXDOLW\��DVVHVVPHQW
6WDWH�ZKHWKHU�DQG�KRZ�ULVN�RI�ELDV�ZLOO�EH�DVVHVVHG��KRZ�WKH�TXDOLW\�RI�LQGLYLGXDO�VWXGLHV�ZLOO�EH�DVVHVVHG��DQG
ZKHWKHU�DQG�KRZ�WKLV�ZLOO�LQIOXHQFH�WKH�SODQQHG�V\QWKHVLV�
7ZR�UHYLHZ�DXWKRUV�ZLOO�LQGHSHQGHQWO\�DVVHVV�WKH�ULVN�RI�ELDV�RI�DOO�LQFOXGHG�WULDOV�XVLQJ�WKH�(IIHFWLYH�3XEOLF�+HDOWK
3UDFWLFH�3URMHFW�4XDOLW\�$VVHVVPHQW�7RRO��(3+33��IRU�TXDQWLWDWLYH�VWXGLHV��7KLV�WRRO�FRYHUV�DQ\�TXDQWLWDWLYH�VWXG\
GHVLJQ�DQG�LQFOXGHV�FRPSRQHQWV�RI�LQWHUYHQWLRQ�LQWHJULW\��$Q\�GLVFUHSDQFLHV�ZLOO�EH�UHVROYHG�WKURXJK�GLVFXVVLRQ��7KH
(3+33�DVVHVVHV�VL[�PHWKRGRORJLFDO�GLPHQVLRQV��VHOHFWLRQ�ELDV��VWXG\�GHVLJQ��FRQIRXQGHUV��EOLQGLQJ��GDWD�FROOHFWLRQ
PHWKRGV��DQG�ZLWKGUDZDOV�DQG�GURSRXWV��7KHVH�GRPDLQV�DUH�UDWHG�RQ�D�WKUHH�SRLQW�VFDOH��VWURQJ��PRGHUDWH��ZHDN�
DFFRUGLQJ�WR�SUH�GHILQHG�FULWHULD�DQG�SURFHGXUHV�UHFRPPHQGHG�IRU�WRRO�XVH��DQG�WKHQ�JLYHQ�DQ�RYHUDOO�JOREDO�UDWLQJ�
7KRVH�ZLWK�QR�ZHDN�UDWLQJV�DUH�JLYHQ�DQ�RYHUDOO�UDWLQJ�RI�VWURQJ��WKRVH�ZLWK�RQH�ZHDN�UDWLQJ�DUH�JLYHQ�DQ�RYHUDOO
UDWLQJ�RI�PRGHUDWH�DQG�WKRVH�ZLWK�WZR�RU�PRUH�ZHDN�UDWLQJV�DFURVV�WKH�VL[�GRPDLQV�DUH�JLYHQ�DQ�RYHUDOO�ZHDN�UDWLQJ�
7ZR�DGGLWLRQDO�PHWKRGRORJLFDO�GLPHQVLRQV�SURYLGHG�E\�WKH�WRRO�DUH�LQWHUYHQWLRQ�LQWHJULW\�DQG�DQDO\VHV�DQG�WKHVH�ZLOO
DOVR�FRPSOHWHG�E\�WKH�UHYLHZHUV�

�� 6WUDWHJ\�IRU�GDWD�V\QWKHVLV
*LYH�WKH�SODQQHG�JHQHUDO�DSSURDFK�WR�EH�XVHG��IRU�H[DPSOH�ZKHWKHU�WKH�GDWD�WR�EH�XVHG�ZLOO�EH�DJJUHJDWH�RU�DW�WKH
OHYHO�RI�LQGLYLGXDO�SDUWLFLSDQWV��DQG�ZKHWKHU�D�TXDQWLWDWLYH�RU�QDUUDWLYH��GHVFULSWLYH��V\QWKHVLV�LV�SODQQHG��:KHUH
DSSURSULDWH�D�EULHI�RXWOLQH�RI�DQDO\WLF�DSSURDFK�VKRXOG�EH�JLYHQ�
6XPPDU\�PHDVXUHV�7KHUH�DUH�D�YDULHW\�RI�FRPPRQO\�XVHG�VFUHHQLQJ�LQVWUXPHQWV�DQG�VFRULQJ�WKUHVKROGV�IRU
SV\FKRVRFLDO�GLVWUHVV��$V�VXFK��LW�LV�DQWLFLSDWHG�WKDW�WKHUH�ZLOO�EH�D�UDQJH�RI�GLIIHUHQW�RXWFRPH�PHDVXUHV�UHSRUWHG
DFURVV�LQFOXGHG�VWXGLHV��ZKLFK�PD\�PDNH�PHWD�DQDO\VLV�RI�WKH�GDWD�IURP�WKHVH�WULDOV�LQDSSURSULDWH��LQ�ZKLFK�FDVH�
ILQGLQJV�RI�LQFOXGHG�VWXGLHV�ZLOO�EH�SUHVHQWHG�QDUUDWLYHO\��+RZHYHU��IRU�WKH�SULPDU\�RXWFRPHV�SHUWDLQLQJ�WR�SURYLVLRQ�RI
VFUHHQLQJ�IRU�GLVWUHVV�DQG�UHIHUUDO�IRU�IXUWKHU�DVVHVVPHQW�DQG�RU�SV\FKRVRFLDO�FDUH��DQG�VHFRQGDU\�RXWFRPHV�
DWWHPSWV�ZLOO�EH�PDGH�WR�FRQGXFW�PHWD�DQDO\VLV�XVLQJ�GDWD�IURP�LQFOXGHG�WULDOV��)RU�ELQDU\�RXWFRPHV�WKH�VWDQGDUG
HVWLPDWLRQ�RI�WKH�RGGV�UDWLR�DQG�D�����FRQILGHQFH�LQWHUYDO�ZLOO�EH�FDOFXODWHG��)RU�FRQWLQXRXV�GDWD�WKH�PHDQ�GLIIHUHQFH
ZLOO�EH�FDOFXODWHG�ZKHUH�D�FRQVLVWHQW�PHDVXUH�RI�RXWFRPH�LV�XVHG�LQ�LQFOXGHG�WULDOV��:KHUH�GLIIHUHQW�FRQWLQXRXV
PHDVXUHV�DUH�XVHG�WR�H[DPLQH�DQ�RXWFRPH��WKH�DSSURSULDWHQHVV�RI�FDOFXODWLQJ�D�VWDQGDUGLVHG�PHDQ�GLIIHUHQFH�ZLOO
EH�FRQVLGHUHG��$XWKRUV�RI�LQFOXGHG�WULDOV�ZLOO�EH�FRQWDFWHG�WR�SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�LI�DQ\�RXWFRPH�GDWD�LV
XQFOHDU�RU�PLVVLQJ��'DWD�V\QWKHVLV�DQG�DQDO\VLV�0HWD�DQDO\VLV�ZLOO�EH�SHUIRUPHG�XVLQJ�UDQGRP�HIIHFWV�PRGHOV�ZKHUH
VXLWDEOH�GDWD�DQG�KRPRJHQHLW\�H[LVW��,VT�,VT!������KHWHURJHQHLW\�ZLOO�EH�H[SORUHG�YLD�VXEJURXS�DQDO\VHV�DFFRUGLQJ
WR�WULDO�LQWHUYHQWLRQ�DQG�SRSXODWLRQ�FKDUDFWHULVWLFV��)XQQHO�SORWV�ZLOO�EH�JHQHUDWHG�E\�VWDWLVWLFDO�VRIWZDUH�WR�HQDEOH�WKH
DVVHVVPHQW�RI�SXEOLFDWLRQ�ELDV��*UDGLQJ�WKH�VWUHQJWK�RI�HYLGHQFH�$V�UHFRPPHQGHG�E\�WKH�&RFKUDQH�+DQGERRN�IRU
6\VWHPDWLF�5HYLHZV�RI�,QWHUYHQWLRQV��WKH�RYHUDOO�TXDOLW\�RI�HYLGHQFH�RQ�RXWFRPHV�ZLOO�EH�SUHVHQWHG�XVLQJ�WKH�*5$'(
�*UDGHV�RI�5HFRPPHQGDWLRQ��$VVHVVPHQW��'HYHORSPHQW�DQG�(YDOXDWLRQ��DSSURDFK��ZKLFK�LQYROYHV�FRQVLGHUDWLRQ�RI
ZLWKLQ�VWXG\�ULVN�RI�ELDV��PHWKRGRORJLFDO�TXDOLW\���GLUHFWQHVV�RI�HYLGHQFH��KHWHURJHQHLW\��SUHFLVLRQ�RI�HIIHFW�HVWLPDWHV
DQG�ULVN�RI�SXEOLFDWLRQ�ELDV��7KH�RYHUDOO�TXDOLW\�RI�HYLGHQFH�ZLOO�EH�UDWHG�DW�IRXU�OHYHOV��KLJK��PRGHUDWH��ORZ�DQG�YHU\
ORZ�
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�� $QDO\VLV�RI�VXEJURXSV�RU�VXEVHWV
*LYH�DQ\�SODQQHG�H[SORUDWLRQ�RI�VXEJURXSV�RU�VXEVHWV�ZLWKLQ�WKH�UHYLHZ��µ1RQH�SODQQHG¶�LV�D�YDOLG�UHVSRQVH�LI�QR
VXEJURXS�DQDO\VHV�DUH�SODQQHG�
1RQH�SODQQHG

5HYLHZ�JHQHUDO�LQIRUPDWLRQ

�� 7\SH�DQG�PHWKRG�RI�UHYLHZ
6HOHFW�WKH�W\SH�RI�UHYLHZ�DQG�WKH�UHYLHZ�PHWKRG�IURP�WKH�GURS�GRZQ�OLVW�
,QWHUYHQWLRQ��6\VWHPDWLF�UHYLHZ

�� /DQJXDJH
6HOHFW�WKH�ODQJXDJH�V��LQ�ZKLFK�WKH�UHYLHZ�LV�EHLQJ�ZULWWHQ�DQG�ZLOO�EH�PDGH�DYDLODEOH��IURP�WKH�GURS�GRZQ�OLVW��8VH
WKH�FRQWURO�NH\�WR�VHOHFW�PRUH�WKDQ�RQH�ODQJXDJH�
(QJOLVK

:LOO�D�VXPPDU\�DEVWUDFW�EH�PDGH�DYDLODEOH�LQ�(QJOLVK"
<HV

�� &RXQWU\
6HOHFW�WKH�FRXQWU\�LQ�ZKLFK�WKH�UHYLHZ�LV�EHLQJ�FDUULHG�RXW�IURP�WKH�GURS�GRZQ�OLVW��)RU�PXOWL�QDWLRQDO�FROODERUDWLRQV
VHOHFW�DOO�WKH�FRXQWULHV�LQYROYHG��8VH�WKH�FRQWURO�NH\�WR�VHOHFW�PRUH�WKDQ�RQH�FRXQWU\�
$XVWUDOLD

�� 2WKHU�UHJLVWUDWLRQ�GHWDLOV
*LYH�WKH�QDPH�RI�DQ\�RUJDQLVDWLRQ�ZKHUH�WKH�V\VWHPDWLF�UHYLHZ�WLWOH�RU�SURWRFRO�LV�UHJLVWHUHG�WRJHWKHU�ZLWK�DQ\�XQLTXH
LGHQWLILFDWLRQ�QXPEHU�DVVLJQHG��,I�H[WUDFWHG�GDWD�ZLOO�EH�VWRUHG�DQG�PDGH�DYDLODEOH�WKURXJK�D�UHSRVLWRU\�VXFK�DV�WKH
6\VWHPDWLF�5HYLHZ�'DWD�5HSRVLWRU\��65'5���GHWDLOV�DQG�D�OLQN�VKRXOG�EH�LQFOXGHG�KHUH��

�� 5HIHUHQFH�DQG�RU�85/�IRU�SXEOLVKHG�SURWRFRO
*LYH�WKH�FLWDWLRQ�IRU�WKH�SXEOLVKHG�SURWRFRO��LI�WKHUH�LV�RQH�
0F&DUWHU�.��%ULWWRQ�%��%DNHU�$��HW�DO��,QWHUYHQWLRQV�WR�LPSURYH�VFUHHQLQJ�DQG�DSSURSULDWH�UHIHUUDO�RI�SDWLHQWV�ZLWK
FDQFHU�IRU�GLVWUHVV��V\VWHPDWLF�UHYLHZ�SURWRFRO��%0-�2SHQ��������H��������GRL���������EPMRSHQ�������������

*LYH�WKH�OLQN�WR�WKH�SXEOLVKHG�SURWRFRO��LI�WKHUH�LV�RQH��7KLV�PD\�EH�WR�DQ�H[WHUQDO�VLWH�RU�WR�D�SURWRFRO�GHSRVLWHG�ZLWK
&5'�LQ�SGI�IRUPDW�

�

,�JLYH�SHUPLVVLRQ�IRU�WKLV�ILOH�WR�EH�PDGH�SXEOLFO\�DYDLODEOH
<HV

�� 'LVVHPLQDWLRQ�SODQV
*LYH�EULHI�GHWDLOV�RI�SODQV�IRU�FRPPXQLFDWLQJ�HVVHQWLDO�PHVVDJHV�IURP�WKH�UHYLHZ�WR�WKH�DSSURSULDWH�DXGLHQFHV�
7KH�ILQGLQJV�RI�WKLV�VWXG\�ZLOO�EH�GLVVHPLQDWHG�YLD�SHHU�UHYLHZHG�SXEOLFDWLRQV�DQG�FRQIHUHQFH�SUHVHQWDWLRQV�

'R�\RX�LQWHQG�WR�SXEOLVK�WKH�UHYLHZ�RQ�FRPSOHWLRQ"
<HV

�� .H\ZRUGV
*LYH�ZRUGV�RU�SKUDVHV�WKDW�EHVW�GHVFULEH�WKH�UHYLHZ���2QH�ZRUG�SHU�ER[��FUHDWH�D�QHZ�ER[�IRU�HDFK�WHUP�
GLVWUHVV

VFUHHQLQJ

UHIHUUDO

FDQFHU

UHYLHZ
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�� 'HWDLOV�RI�DQ\�H[LVWLQJ�UHYLHZ�RI�WKH�VDPH�WRSLF�E\�WKH�VDPH�DXWKRUV
*LYH�GHWDLOV�RI�HDUOLHU�YHUVLRQV�RI�WKH�V\VWHPDWLF�UHYLHZ�LI�DQ�XSGDWH�RI�DQ�H[LVWLQJ�UHYLHZ�LV�EHLQJ�UHJLVWHUHG�
LQFOXGLQJ�IXOO�ELEOLRJUDSKLF�UHIHUHQFH�LI�SRVVLEOH�

�� &XUUHQW�UHYLHZ�VWDWXV
5HYLHZ�VWDWXV�VKRXOG�EH�XSGDWHG�ZKHQ�WKH�UHYLHZ�LV�FRPSOHWHG�DQG�ZKHQ�LW�LV�SXEOLVKHG�
2QJRLQJ

�� $Q\�DGGLWLRQDO�LQIRUPDWLRQ
3URYLGH�DQ\�IXUWKHU�LQIRUPDWLRQ�WKH�UHYLHZ�WHDP�FRQVLGHU�UHOHYDQW�WR�WKH�UHJLVWUDWLRQ�RI�WKH�UHYLHZ�

�� 'HWDLOV�RI�ILQDO�UHSRUW�SXEOLFDWLRQ�V�
7KLV�ILHOG�VKRXOG�EH�OHIW�HPSW\�XQWLO�GHWDLOV�RI�WKH�FRPSOHWHG�UHYLHZ�DUH�DYDLODEOH�
*LYH�WKH�IXOO�FLWDWLRQ�IRU�WKH�ILQDO�UHSRUW�RU�SXEOLFDWLRQ�RI�WKH�V\VWHPDWLF�UHYLHZ�
*LYH�WKH�85/�ZKHUH�DYDLODEOH�
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ABSTRACT
Introduction: It is estimated that 35–40% of patients
with cancer experience distress at some stage during
their illness. Distress may affect functioning, capacity
to cope, treatment compliance, quality of life and
survival of patients with cancer. Best practice clinical
guidelines recommend routine psychosocial distress
screening and referral for further assessment and/or
psychosocial support for patients with cancer.
However, evidence suggests this care is not provided
consistently.
Methods and analysis: We developed our methods
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) statement.
The review is registered with PROSPERO and any
amendments to the protocol will be tracked.
The primary aim of this systematic review is to
examine the impact of interventions delivered in
healthcare settings that are aimed at (1) improving
routine screening of patients for psychosocial distress
and (2) referral of distressed patients with cancer for
further assessment and/or psychosocial support. The
effectiveness of such interventions in reducing
psychosocial distress, and any unintended adverse
effect of the intervention will also be assessed in
patients with cancer. Data sources will include the
bibliographic databases Cochrane Central Register of
Controlled trials (CENTRAL) in the Cochrane Library,
MEDLINE, EMBASE, PsycINFO and CINAHL. Eligible
studies must compare an intervention (or two or more
interventions) in a healthcare setting to improve the
rate of screening for psychosocial distress and/or
referral for further assessment and/or psychosocial
support for patients with cancer with no intervention
or ‘usual’ practice. Two investigators will
independently review titles and abstracts, followed by
full article reviews and data extraction. Disagreements
will be resolved by consensus and if necessary, a
third reviewer. Where studies are sufficiently
homogenous, trial data will be pooled and meta-
analyses performed.
Ethics and dissemination: No ethical issues are
foreseen. The findings of this study will be
disseminated widely via peer-reviewed publications
and conference presentations.

Systematic review registration: PROSPERO
registration number CRD4 2015017518.

INTRODUCTION
Rationale
Between 35% and 40% of patients with
cancer experience distress at some stage
during their illness.1 Despite this, distress is
often unrecognised in patients with cancer
by clinicians.2 Psychological distress can arise
in response to cancer-related factors such as
diagnosis and cancer progression.2 Distress
may affect functioning, capacity to cope,
treatment compliance, quality of life and sur-
vival of patients with cancer,1 3 and increase
the treatment burden to the medical team
and healthcare system.4 Addressing distress
in cancer populations is, therefore, an
important health priority.
The importance of psychosocial care for

patients with cancer is recognised by profes-
sional associations and is included in clinical
guidelines.5 6 The National Comprehensive
Cancer Network Clinical Practice Guidelines
in Oncology: Distress Management,1 and the
National Institute for Clinical Excellence guid-
ance manual, Improving Supportive and
Palliative Care for Adults with Cancer7 recom-
mend routine screening for psychosocial dis-
tress and subsequent assessment or referral to
appropriate services by those responsible for
the care of patients with cancer. The Institute
of Medicine report, Care for the Whole
Patient recommends screening for distress
and the development of a treatment plan with
referrals as needed to psychosocial services.8

In 2015, the American College of Surgeons
Commission on Cancer will require cancer
centres to implement screening programmes
for psychosocial distress as a new criterion for

McCarter K, et al. BMJ Open 2015;5:e008277. doi:10.1136/bmjopen-2015-008277 1

Open Access Protocol

group.bmj.com on June 11, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 



	

APPENDIX A6: Paper Two – Published manuscript A 56	

	
	
	 	

accreditation.9 Systematic reviews and meta-analyses on
which these recommendations are based have demon-
strated distress screening and referral improves the identi-
fication and management of psychosocial distress and
reduces psychological morbidity in patients with
cancer.3 10

Despite evidence-based guideline recommendations,
screening and referral of patients with cancer for psycho-
social distress is not routinely conducted by clinicians
responsible for the clinical management of patients with
cancer.1 11 While previous reviews of interventions have
examined the effects of common distress screening tools,
for example, the Distress Thermometer1 on patients with
cancer outcomes such as quality of life or depression,12–16

or the impact of patient-reported outcome measures to
improve identification of distressed patients and improve
treatment decisions,17 18 we are not aware of any previous
systematic review of interventions to improve clinician pro-
vision of screening and appropriate referral of patients
with cancer per se. Reviews of clinical practice changes in
interventions more broadly suggest that a range of inter-
ventions may be effective in improving clinicians’ provi-
sion of care consistent with guidelines recommendations
such as educational strategies, audit and feedback, use of
reminders and multiprofessional collaboration.19–21

Objectives
In the absence of reviews particularly aimed at interven-
tions to increase screening and referral for distress in
patients with cancer, the primary aims of this review are
to determine the impact of interventions to improve
clinician provision of screening and appropriate referral
of patients with cancer for distress. In particular, we will
assess the impact of such interventions on:
1. Improving screening of patients for psychosocial

distress;
2. Improving referral of patients with cancer who

screen positive on a measure of distress for further
assessment and/or psychosocial support.

The secondary aims of the review are to:
1. Describe the effectiveness of such interventions on

reducing psychosocial distress of patients with cancer;
2. Describe any unintended adverse effects of such an

intervention.

METHODS AND ANALYSIS
The review methods are based on the Preferred
Reporting Items for Systematic Reviews and
Meta-Analysis Statement.22

Eligibility criteria
Study characteristics
Types of studies
Inclusion criteria
Studies with the following study designs will be included:
▸ Randomised controlled trials, including cluster ran-

domised controlled trials;
▸ Staggered enrolment trials or stepped-wedged trials;

▸ Quasi-randomised trials;
▸ Quasi-experimental trials with comparison/control

groups, including non-randomised pre–post (before–
after) trials with one or more intervention and
control groups, time-series/interrupted time-series
trials (including multiple baseline trials) with inde-
pendent control groups, preference trials and regres-
sion discontinuity trials;

▸ Natural experiment studies that have a comparison
group.
Any trial without parallel comparison or control

groups will be excluded. There will be no restriction
based on length of follow-up. There will be no restric-
tions based on the year of the study publication or lan-
guage. Only studies published in peer-reviewed scientific
journals will be included.

Participants
Inclusion criteria
Participants could include:
1. Adult patients with cancer who are about to

undergo, are currently undergoing or have under-
gone medical treatment, including radiotherapy,
chemotherapy, surgery or combined modality;

2. Clinical staff members such as physicians, surgeons
and oncologists, nurses, and allied health profes-
sionals responsible for the care of patients with
cancer at any stage of treatment within primary and
secondary healthcare settings such as hospitals,
general practices or oncology clinics;

3. Administrative staff of health services including hos-
pital managers and quality assurance staff responsible
for improving the delivery of health services to
patients with cancer; government or non-government
cancer services or other organisations that may influ-
ence screening and referral of patients with cancer.

Exclusion criteria
Studies which examine screening for psychosocial dis-
tress and/or referral for appropriate psychosocial
support for carers of patients with cancer or survivors of
cancer will be excluded. Studies reporting on patients
with cancer under the age of 18 will be excluded.

Types of interventions
Inclusion criteria
Interventions will be included that are implemented in a
health setting that aim to improve the rate of routine
screening procedures for psychosocial distress and/or
referral for appropriate psychosocial support in health-
care settings. Interventions could include quality
improvement initiatives, education and training,23–25

performance feedback, prompts and reminders,19 imple-
mentation resources,26 financial incentives 27 or the use
of opinion leaders.23 28 Interventions could be singular
or multicomponent.
Consistent with the definition of distress provided by

the National Cancer Network,1 psychosocial distress will
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include any form of experienced distress, which may be
due to emotional, psychological, social or spiritual
factors. For the purposes of the review, distress screening
is defined as the standardised brief assessment of
patients to determine whether referral for more exten-
sive assessment and/or psychosocial support services is
warranted. Trials of interventions to improve the use of
standardised screening tools or instruments with or
without additional clinical judgement will be included.
Studies using clinical judgement of psychosocial distress
alone, without use of a formal screening tool, will be
excluded. Screening instruments could include trad-
itional measures of psychosocial distress such as the
Distress Thermometer,1 patient-reported outcome mea-
sures of psychological distress including depression and
anxiety, for example, the Hospital Anxiety and
Depression Scale,29 and measures of health-related
quality of life (HRQoL) that include a psychological dis-
tress component as a core component domain, for
example, the MOS 36-Item Short-Form Health Survey.30

Administration of the screening instrument may be com-
pleted orally or via a paper-based questionnaire or com-
puter/tablet questionnaire.
Referral for psychosocial support will include any

written or verbal offer or direction of a patient for
further review, consultation, assessment or treatment
with any health professional, including the primary
oncology team or health service offering psychosocial
support such as psychooncology services. Referral must
be made as part of the implemented intervention and
based on the results of a distress-screening instrument.
The referral should not be based on clinical judgement
alone.
Studies will be included if these implement either dis-

tress screening only or distress screening and appropri-
ate referral. Interventions targeting a range of clinical
practices, such as treatment or management decisions or
medication prescriptions that also include screening for
psychosocial distress and/or referral for appropriate psy-
chosocial support will be included only when data for
changes in screening and/or referral is reported separ-
ately from other outcomes. Studies where research staff
conduct the screening or referral will be excluded, as
will trials of population-based community screening
programmes.

Exclusion criteria
Studies using clinical judgement of psychosocial distress
alone, without use of a formal screening tool, will be
excluded. Studies where research staff conduct the
screening or referral will be excluded, as will trial of
population-based community screening programmes.

Comparisons
Comparisons will be included that are non intervention
controls, ‘usual’ practice or that are alternative
interventions.

Outcomes
Primary outcomes:
1. Any outcome measure reporting the provision of

screening for psychosocial distress will be included
(eg, number or per cent of patients with cancer
screened); such data may be obtained from medical
record audits, client or clinician report, administra-
tive data, audio recording or other sources;

2. And/or any outcome measure of the provision of
referral for further assessment and/or psychosocial
support (eg, number or per cent of patients with
cancer referred); such data may be obtained from
medical record audits, client or clinician report,
administrative data, audio recording or other sources
such as records of referral service use by organisa-
tions providing psychosocial care for patients with
cancer.

Secondary outcomes:
1. Any validated outcome measure of psychosocial dis-

tress in the patients (eg, distress outcome assessments
such as the Kessler Psychological Distress Scale) will
be included;31

2. Any outcome measure of unintended adverse effects
or barriers of the intervention to patients, clinicians
or health services such as stress in health profes-
sionals providing psychosocial screening and
referral.32

Information sources
Electronic databases
The following electronic databases will be searched for
potentially eligible studies; the Cochrane Central
Register of Controlled trials (CENTRAL) in the
Cochrane Library, MEDLINE, EMBASE, PsycINFO and
CINAHL. The MEDLINE search strategy below will be
adapted for other databases and will include filters used
in other systematic reviews for population (patients with
cancer),33 screening for distress34 and referral,35 and
psychosocial support.36

Other sources
Studies will also be obtained from the following sources:
▸ Reference lists of included studies;
▸ Manual searching of three relevant journals in the

field (published in the past 5 years): Journal of the
National Comprehensive Cancer Network, Psychooncology
and Supportive Care in Cancer;

▸ Manual searching of conference abstracts published
in the preceding 2 years from the International
Psycho-Oncology Society and the Society of
Behavioural Medicine;

▸ A grey literature search using Google Scholar (pub-
lished online in the past 5 years—the first 200 cita-
tions will be examined).

Search strategy
The search strategy for MEDLINE is in online supple-
mentary appendix 1. This strategy will be adapted to the
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other electronic databases, with any modifications
reported in the review manuscript.

Study selection
The titles and abstracts retrieved by electronic searches
will be exported to a reference management database
(Endnote version X6) to remove duplicates. Two
reviewers will independently screen abstracts and titles.
The reviewers will not be blind to the author or journal
information. Screening of studies will be conducted
using a standardised screening tool and will be pilot
tested with a sample of articles before use. The abstracts
of papers that are in a language other than English will
be translated using Google Translate. If considered eli-
gible or eligibility is unclear, professional translation of
the full paper will be undertaken.
The full texts of manuscripts will be obtained for all

potentially eligible trials for further examination. For all
manuscripts, the primary reason for exclusion will be
recorded and documented in the excluded studies table.
Discrepancies between the two review authors regarding
study eligibility will be resolved by discussion and con-
sensus and if necessary, by a third reviewer.

Data extraction
The two review authors will independently extract data
from the included trials using a prepiloted data extrac-
tion form that will be developed based on recommenda-
tions from the Cochrane Handbook for Systematic Reviews of
Interventions.37 The data extraction form will be piloted
before use. Discrepancies between reviewers regarding
data extraction will be resolved by discussion and con-
sensus, and if necessary, include a third reviewer.
Information will be transferred from data extraction
forms into statistical software for meta-analyses.

Data items
The following information will be extracted:
▸ Authors, year and journal;
▸ Study eligibility, study design, healthcare provider

type (eg, nurses), country, healthcare setting (eg,
oncology clinic);

▸ Patient characteristics and demographics, including
cancer site, cancer stage, age, sex, cancer treatment
type, treatment status (pre/undergoing/post);

▸ Characteristics of the intervention, including the dur-
ation, intervention strategies, the theoretical under-
pinning of the study (if noted in the study),
screening instrument;

▸ Trial primary and secondary outcomes, including
sample size, the data collection method, validity of
measures used, any measures of client uptake or use
of psychosocial support services following referral,
effect size, measures of change in psychosocial
distress;

▸ Source(s) of research funding and potential conflicts
of interest;

▸ Number of participants per experimental condition
as well as information to allow assessment of risk of
study bias.
Attempts will be made to contact the corresponding

authors of included trials in instances where data is
unavailable in the published manuscript.

Assessment of risk of bias
Two review authors will independently assess the risk of
bias of all included trials in accordance with the
Cochrane Collaboration’s tool in the Cochrane Handbook
for Systematic Review of Interventions.37 Disagreement
between raters will be resolved by discussion and consen-
sus with the involvement (if necessary) of a third review
author. An additional criterion ‘potential confounding’
will be included for the assessment of the risk of bias in
non-randomised trial designs.37

Data analysis
Summary measures
There are a variety of commonly used screening instru-
ments and scoring thresholds for psychosocial distress.34

As such, it is anticipated that there will be a range of dif-
ferent outcome measures reported across included
studies, which may make meta-analysis of the data from
these trials inappropriate, in which case the findings of
included studies will be presented narratively. However,
for the primary outcomes pertaining to provision of
screening for distress and referral for further assessment
and/or psychosocial care, and secondary outcomes,
attempts will be made to conduct meta-analysis using
data from included trials. For binary outcomes, the
standard estimation of the OR and a 95% CI will be cal-
culated. For continuous data, the mean difference will
be calculated where a consistent measure of outcome is
used in included trials. Where different continuous mea-
sures are used to examine an outcome, the appropriate-
ness of calculating a standardised mean difference will
be considered. Authors of included trials will be con-
tacted to provide additional information if any outcome
data is unclear or missing.

Data synthesis and analysis
Meta-analysis will be performed using random effects
models where suitable data and homogeneity exist (I2

<75%). Clustered trials will be examined for unit of ana-
lysis errors. An effective sample size will be calculated
for use in meta-analysis for trials with unit of analysis
errors without appropriate statistical adjustment. Data
will not be pooled for trials of different study designs
(e.g, randomised and non-randomised designs).
Sensitivity analysis will be performed by removing studies
with a high risk of bias and by removing outliers contrib-
uting to statistical heterogeneity.

Assessment of study heterogeneity
Heterogeneity will be examined using visual inspection
of box plots, forest plots and using the I2 statistic. Where
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there is evidence of high heterogeneity (I2>75%), het-
erogeneity will be explored via subgroup analyses
according to trial intervention and population character-
istics. Funnel plots will be generated by statistical soft-
ware to enable the assessment of publication bias.

Grading the strength of evidence
As recommended by the Cochrane Handbook for Systematic
Reviews of Interventions,37 the overall quality of evidence on
outcomes will be presented using the GRADE (Grades
of Recommendation, Assessment, Development and
Evaluation) approach, which involves consideration of
within-study risk of bias (methodological quality), directness
of evidence, heterogeneity, precision of effect estimates and
risk of publication bias. The overall quality of evidence will
be rated at four levels: high, moderate, low and very low.

ETHICS AND DISSEMINATION
The findings of this study will be disseminated via peer-
reviewed publications and conference presentations. As
no primary data collection will be undertaken, no add-
itional formal ethical assessment and informed consent
are required.

DISCUSSION
Despite guideline recommendations for psychosocial dis-
tress screening and referral in cancer, research suggests
this care is not provided consistently.2 38 Presently, the
effectiveness of interventions aimed at improving clini-
cians’ provision of routine screening and referral for
further assessment and/or treatment for psychosocial
distress in patients with cancer remains unclear. The
conclusions drawn from the present review when disse-
minated to policymakers, healthcare providers, and
researchers will be helpful in identifying effective
approaches for designing interventions aimed to
improve the rate of routine provision of this cancer care.
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1	
	

1. cancer*.mp. 

2. exp Neoplasms/ 

3. tumo?r*.mp. 

4. malignan*.mp. 

5. exp Adenocarcinoma/ 

6. exp Leukemia/ 

7. leukaemia*.mp. 

8. metastat*.mp. 

9. exp Carcinoma/ 

10. exp Medical Oncology/ 

11. exp Sarcoma/ 

12. choriocarcinoma*.mp. 

13. lymphoma*.mp. 

14. teratoma*.mp. 

15. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 

16. screen*.mp. 

17. measure*.mp. 

18. assess*.mp. 

19. Questionnaires/ 

20. Diagnosis/ 

21. instrument.mp. 

22. validat*.mp. 

23. 16 or 17 or 18 or 19 or 20 or 21 or 22 

24. distress*.mp. 

25. Stress, Psychological/ 
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2	
	

26. Anxiety/ or exp Anxiety Disorders/ 

27. Depression/ 

28. depress*.mp. 

29. exp Depressive Disorder/ 

30. Dysthymic Disorder/ 

31. Adjustment Disorders/ 

32. "Quality of Life"/ 

33. psychosocial.mp. 

34. Depressive Disorder, Major/ 

35. 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 

36. (psychosocial adj3 (care* or support* or service*)).mp. 

37. Counseling/ 

38. (psychological adj3 (support* or care* or service* or therap* or intervention*)).mp. 

39. exp Psychotherapy/ 

40. Mental Health Services/ 

41. (psycho oncology or psychooncology).mp. 

42. Supportive care.mp. 

43. Support service*.mp. 

44. Social Support/ 

45. 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 

46. Intervention Studies/ 

47. implement*.mp. 

48. disseminat*.mp. 

49. adopt*.mp. 

50. practice*.mp. 
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3	
	

51. organi?ational change*.mp. 

52. diffusion.mp. 

53. system* change*.mp. 

54. quality improvement*.mp. 

55. transform*.mp. 

56. translat*.mp. 

57. transfer*.mp. 

58. uptake*.mp. 

59. sustainab*.mp. 

60. institutionali*.mp. 

61. routin*.mp. 

62. maintenance.mp. 

63. capacity.mp. 

64. incorporat*.mp. 

65. adher*.mp. 

66. program*.mp. 

67. integrat*.mp. 

68. scal*.mp. 

69. Randomized Controlled Trial/ 

70. Non randomized controlled trial*.mp. 

71. Random Allocation/ 

72. Evaluation Studies/ 

73. Pilot study.mp. or Pilot Projects/ 

74. Evaluation Studies as Topic/ 

75. Cohort Studies/ 
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76. Controlled Before-After Studies/ 

77. Historically Controlled Study/ 

78. Cross-Sectional Studies/ 

79. (intervention$ adj5 stud$).mp. 

80. feasibility pilot*.mp. 

81. sequential cohort.mp. 

82. Interrupted-time-series stud*.mp. 

83. case series.mp. 

84. program*.mp. 

85. intervention*.mp. 

86. Random*.ab. 

87. exp clinical trial/ 

88. trial.ab. 

89. double blind.ab. 

90. single blind.ab. 

91. experiment*.mp. 

92. (pretest or pre test).mp. 

93. (posttest or post test).mp. 

94. (pre post or prepost).mp. 

95. Before after.mp. 

96. (Quasi-randomised or quasi-randomized or quasi-randomized or quazi-

randomised).mp. 

97. stepped wedge.mp. 

98. Comprehensive cohort.mp. 

99. Natural experiment.mp. 
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100. (Quasi experiment or quazi experiments).mp. 

101. (Randomised encouragement trial or randomized encouragement trial).mp. 

102. (Staggered enrolment trial or staggered enrollment trial).mp. 

103. (Nonrandomised or non randomised or nonrandomized or non randomized).mp. 

104. Interrupted time series.mp. 

105. (Time series and trial).mp. 

106. Multiple baseline.mp. 

107. 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 or 6 

or 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 

76 or 77 or 78 or 79 or 80 or 81 or 82 or 83 or 84 or 85 or 86 or 87 or 88 or 89 or 90 or 

91 or 92 or 93 or 94 or 95 or 96 or 97 or 98 or 99 or 100 or 101 or 102 or 103 or 104 or 

105 or 106 

108. 15 and 23 and 35 and 45 and 107 

109. psychology.mp. or Psychology/ 

110. social work*.mp. 

111. 45 or 109 or 110 

112. 15 and 23 and 35 and 107 and 111 
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APPENDIX A8: Quality assessment tool for quantitative studies 

 
  

 

QUALITY ASSESSMENT TOOL FOR  
QUANTITATIVE STUDIES 

COMPONENT RATINGS 

A) SELECTION BIAS 

(Q1) Are the individuals selected to participate in the study likely to be representative of the target population? 
1 Very likely 
2 Somewhat likely 
3 Not likely 
4 Can’t tell 

(Q2) What percentage of selected individuals agreed to participate? 
1 80 - 100% agreement  
2 60 – 79% agreement  
3 less than 60% agreement  
4 Not applicable 
5 Can’t tell 

 
 

RATE THIS SECTION STRONG MODERATE WEAK 

See dictionary 1 2 3 

 
 
 
 
 

B) STUDY DESIGN 

Indicate the study design 
1 Randomized controlled trial 
2 Controlled clinical trial 
3 Cohort analytic (two group pre + post) 
4 Case-control 
5 Cohort (one group pre + post  (before and after)) 
6 Interrupted time series 
7 Other specify  ____________________________ 
8 Can’t tell 

Was the study described as randomized?  If NO, go to Component C. 
No  Yes  

If Yes, was the method of randomization described? (See dictionary) 
 No  Yes 

If Yes, was the method appropriate? (See dictionary) 
 No  Yes 
 
 

RATE THIS SECTION STRONG MODERATE WEAK 

See dictionary 1 2 3 

 
1 
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C) CONFOUNDERS 

(Q1) Were there important differences between groups prior to the intervention? 
1 Yes 
2 No 
3 Can’t tell 

 The following are examples of confounders: 
1 Race 
2 Sex 
3 Marital status/family 
4 Age 
5 SES (income or class) 
6 Education 
7 Health status 
8 Pre-intervention score on outcome measure 

(Q2) If yes, indicate the percentage of relevant confounders that were controlled (either in the design (e.g. 
stratification, matching) or analysis)? 

1 80 – 100% (most) 
2 60 – 79% (some)  
3 Less than 60% (few or none) 
4 Can’t Tell 

 
RATE THIS SECTION STRONG MODERATE WEAK 

See dictionary 1 2 3 

 
 
 

D) BLINDING 

(Q1) Was (were) the outcome assessor(s) aware of the intervention or exposure status of participants? 
1 Yes 
2 No 
3 Can’t tell 

(Q2) Were the study participants aware of the research question? 
1 Yes 
2 No 
3 Can’t tell 

 
RATE THIS SECTION STRONG MODERATE WEAK 

See dictionary 1 2 3 

 
 
 

   

E) DATA COLLECTION METHODS 

(Q1) Were data collection tools shown to be valid? 
1 Yes 
2 No 
3 Can’t tell 

 

(Q2) Were data collection tools shown to be reliable? 
1 Yes 
2 No 
3 Can’t tell 

 
RATE THIS SECTION STRONG MODERATE WEAK 

See dictionary 1 2 3 

 
 

 
2 
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F)  WITHDRAWALS AND DROP-OUTS 

(Q1) Were withdrawals and drop-outs reported in terms of numbers and/or reasons per group? 
1 Yes 
2 No 
3 Can’t tell 
4 Not  Applicable (i.e. one time surveys or interviews) 

(Q2) Indicate the percentage of participants completing the study.  (If the percentage differs by groups, record the 
lowest). 

1 80 -100% 
2 60 - 79% 
3 less than 60% 
4 Can’t tell 
5 Not Applicable (i.e. Retrospective case-control) 

 
 RATE THIS SECTION STRONG MODERATE WEAK  

See dictionary 1 2 3 Not Applicable 

G) INTERVENTION INTEGRITY 

(Q1) What percentage of participants received the allocated intervention or exposure of interest? 
1 80 -100% 
2 60 - 79% 
3 less than 60% 
4 Can’t tell 

(Q2) Was the consistency of the intervention measured? 
1 Yes 
2 No 
3 Can’t tell 

(Q3) Is it likely that subjects received an unintended intervention (contamination or co-intervention) that may 
influence the results? 

4 Yes 
5 No 
6 Can’t tell 

H) ANALYSES 

(Q1) Indicate the unit of allocation (circle one) 
community organization/institution practice/office individual 

(Q2) Indicate the unit of analysis (circle one) 
community organization/institution practice/office individual 

(Q3) Are the statistical methods appropriate for the study design? 
1 Yes 
2 No 
3 Can’t tell 

(Q4) Is the analysis performed by intervention allocation status (i.e. intention to treat) rather than the actual 
intervention received? 

1 Yes 
2 No 
3 Can’t tell 

 
3 
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GLOBAL RATING 
 
COMPONENT RATINGS 
Please transcribe the information from the gray boxes on pages 1-4 onto this page. See dictionary on how to rate this section. 
 
 

A SELECTION BIAS   STRONG MODERATE WEAK  

  1 2 3  

B STUDY DESIGN   STRONG MODERATE WEAK  

  1 2 3  

C CONFOUNDERS  STRONG MODERATE WEAK  

  1 2 3  

D BLINDING  STRONG MODERATE WEAK  

  1 2 3  

E DATA COLLECTION 
METHOD STRONG MODERATE WEAK  

  1 2 3  

F WITHDRAWALS AND 
DROPOUTS  STRONG MODERATE WEAK  

  1 2 3 Not  Applicable 

 
GLOBAL RATING FOR THIS PAPER (circle one): 
 
 1 STRONG   (no WEAK ratings) 
 2 MODERATE  (one WEAK rating) 
 3 WEAK   (two or more WEAK ratings) 
 
With both reviewers discussing the ratings: 
 
Is there a discrepancy between the two reviewers with respect to the component (A-F) ratings? 

 No Yes 
 
If yes, indicate the reason for the discrepancy 

1 Oversight 
2 Differences in interpretation of criteria 
3 Differences in interpretation of study 
 

Final decision of both reviewers (circle one): 1 STRONG 
      2 MODERATE 
      3 WEAK  
 
 
 
 
 
 
 
 

 
4 
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APPENDIX A9: Quality assessment tool for quantitative studies dictionary 

 
  

 
 
 
 

 

Quality Assessment Tool 
for Quantitative Studies 
Dictionary 
 

The purpose of this dictionary is to describe items in the tool thereby assisting raters to score study quality.  Due to  
under-reporting or lack of clarity in the primary study, raters will need to make judgements about the extent that bias 
may be present.  When making judgements about each component, raters should form their opinion based upon 
information contained in the study rather than making inferences about what the authors intended. 
 
A) SELECTION BIAS 

(Q1)  Participants are more likely to be representative of the target population if they are randomly selected from a 
comprehensive list of individuals in the target population (score very likely). They may not be representative if they are 
referred from a source (e.g. clinic) in a systematic manner (score somewhat likely) or self-referred (score not likely). 

(Q2)  Refers to the % of subjects in the control and intervention groups that agreed to participate in the study before 
they were assigned to intervention or control groups. 

 
B) STUDY DESIGN 

In this section, raters assess the likelihood of bias due to the allocation process in an experimental study.  For 
observational studies, raters assess the extent that assessments of exposure and outcome are likely to be independent.  
Generally, the type of design is a good indicator of the extent of bias.  In stronger designs, an equivalent control group 
is present and the allocation process is such that the investigators are unable to predict the sequence.   

Randomized Controlled Trial (RCT) 
An experimental design where investigators randomly allocate eligible people to an intervention or control group.  A 
rater should describe a study as an RCT if the randomization sequence allows each study participant to have the same 
chance of receiving each intervention and the investigators could not predict which intervention was next.  If the 
investigators do not describe the allocation process and only use the words ‘random’ or ‘randomly’, the study is 
described as a controlled clinical trial. 

See below for more details. 

Was the study described as randomized?  
Score YES, if the authors used words such as random allocation, randomly assigned, and random assignment. 

Score NO, if no mention of randomization is made. 

Was the method of randomization described? 
Score YES, if the authors describe any method used to generate a random allocation sequence. 

Score NO, if the authors do not describe the allocation method or describe methods of allocation such as alternation, 
case record numbers, dates of birth, day of the week, and any allocation procedure that is entirely transparent before 
assignment, such as an open list of random numbers of assignments.    
If NO is scored, then the study is a controlled clinical trial. 
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Was the method appropriate? 
Score YES, if the randomization sequence allowed each study participant to have the same chance of receiving each 
intervention and the investigators could not predict which intervention was next. Examples of appropriate approaches 
include assignment of subjects by a central office unaware of subject characteristics, or sequentially numbered, sealed, 
opaque envelopes. 

Score NO, if the randomization sequence is open to the individuals responsible for recruiting and allocating participants 
or providing the intervention, since those individuals can influence the allocation process, either knowingly or 
unknowingly.   

If NO is scored, then the study is a controlled clinical trial. 
 

Controlled Clinical Trial (CCT) 
An experimental study design where the method of allocating study subjects to intervention or control groups is open 
to individuals responsible for recruiting subjects or providing the intervention.  The method of allocation is transparent 
before assignment, e.g. an open list of random numbers or allocation by date of birth, etc. 

 
Cohort analytic (two group pre and post) 
An observational study design where groups are assembled according to whether or not exposure to the intervention 
has occurred.  Exposure to the intervention is not under the control of the investigators.  Study groups might be non-
equivalent or not comparable on some feature that affects outcome. 
 
Case control study 
A retrospective study design where the investigators gather ‘cases’ of people who already have the outcome of interest 
and ‘controls’ who do not.  Both groups are then questioned or their records examined about whether they received the 
intervention exposure of interest. 

 
Cohort (one group pre + post (before and after) 
The same group is pretested, given an intervention, and tested immediately after the intervention.  The intervention 
group, by means of the pretest, act as their own control group.   

 
Interrupted time series 
A time series consists of multiple observations over time.  Observations can be on the same units (e.g. individuals over 
time) or on different but similar units (e.g. student achievement scores for particular grade and school).  Interrupted 
time series analysis requires knowing the specific point in the series when an intervention occurred. 

 
C) CONFOUNDERS 

By definition, a confounder is a variable that is associated with the intervention or exposure and causally related to the 
outcome of interest.  Even in a robust study design, groups may not be balanced with respect to important variables 
prior to the intervention.  The authors should indicate if confounders were controlled in the design (by stratification or 
matching) or in the analysis.  If the allocation to intervention and control groups is randomized, the authors must report 
that the groups were balanced at baseline with respect to confounders (either in the text or a table).  

 
D) BLINDING 

(Q1) Assessors should be described as blinded to which participants were in the control and intervention groups.  The 
purpose of blinding the outcome assessors (who might also be the care providers) is to protect against detection bias.  
 
(Q2) Study participants should not be aware of (i.e. blinded to) the research question.  The purpose of blinding the 
participants is to protect against reporting bias. 
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E) DATA COLLECTION METHODS 

Tools for primary outcome measures must be described as reliable and valid.  If ‘face’ validity or ‘content’ validity has 
been demonstrated, this is acceptable.  Some sources from which data may be collected are described below: 

Self reported data includes data that is collected from participants in the study (e.g. completing a questionnaire, 
survey, answering questions during an interview, etc.).  

Assessment/Screening includes objective data that is retrieved by the researchers. (e.g. observations by 
investigators).  

Medical Records/Vital Statistics refers to the types of formal records used for the extraction of the data.  

Reliability and validity can be reported in the study or in a separate study.  For example, some 
standard assessment tools have known reliability and validity. 

 

F) WITHDRAWALS AND DROP-OUTS  

Score YES if the authors describe BOTH the numbers and reasons for withdrawals and drop-outs. 

Score NO if either the numbers or reasons for withdrawals and drop-outs are not reported. 

The percentage of participants completing the study refers to the % of subjects remaining in the study at the final data 
collection period in all groups (i.e. control and intervention groups). 
 

G) INTERVENTION INTEGRITY 

The number of participants receiving the intended intervention should be noted (consider both frequency and intensity).  
For example, the authors may have reported that at least 80 percent of the participants received the complete 
intervention.  The authors should describe a method of measuring if the intervention was provided to all participants 
the same way.  As well, the authors should indicate if subjects received an unintended intervention that may have 
influenced the outcomes.  For example, co-intervention occurs when the study group receives an additional intervention 
(other than that intended).  In this case, it is possible that the effect of the intervention may be over-estimated.  
Contamination refers to situations where the control group accidentally receives the study intervention.  This could 
result in an under-estimation of the impact of the intervention. 

 
H) ANALYSIS APPROPRIATE TO QUESTION 

Was the quantitative analysis appropriate to the research question being asked? 
 

An intention-to-treat analysis is one in which all the participants in a trial are analyzed according to the intervention to 
which they were allocated, whether they received it or not.  Intention-to-treat analyses are favoured in assessments of 
effectiveness as they mirror the noncompliance and treatment changes that are likely to occur when the intervention is 
used in practice, and because of the risk of attrition bias when participants are excluded from the analysis. 
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Component Ratings of Study: 

For each of the six components A – F, use the following descriptions as a roadmap. 

A) SELECTION BIAS 

Strong:  The selected individuals are very likely to be representative of the target population (Q1 is 1) and there is 
greater than 80% participation (Q2 is 1). 

Moderate:  The selected individuals are at least somewhat likely to be representative of the target population (Q1 is 1 
or 2); and there is 60 - 79% participation (Q2 is 2).  ‘Moderate’ may also be assigned if Q1 is 1 or 2 and Q2 is 5 (can’t 
tell). 

Weak:  The selected individuals are not likely to be representative of the target population (Q1 is 3); or there is less than 
60% participation (Q2 is 3) or selection is not described (Q1 is 4); and the level of participation is not described (Q2 is 5). 
 

B)   DESIGN 
Strong:   will be assigned to those articles that described RCTs and CCTs. 

Moderate:   will be assigned to those that described a cohort analytic study, a case control study, a cohort design, or 
an interrupted time series. 

Weak:   will be assigned to those that used any other method or did not state the method used. 
 

C)   CONFOUNDERS 

Strong:   will be assigned to those articles that controlled for at least 80% of relevant confounders (Q1 is 2); or (Q2 is 1). 

Moderate:   will be given to those studies that controlled for 60 – 79% of relevant confounders (Q1 is 1) and (Q2 is 2). 

Weak:   will be assigned when less than 60% of relevant confounders were controlled (Q1 is 1) and (Q2 is 3) or 
control of confounders was not described (Q1 is 3) and (Q2 is 4).  
 

D)  BLINDING 

Strong:  The outcome assessor is not aware of the intervention status of participants (Q1 is 2); and the study 
participants are not aware of the research question (Q2 is 2). 

Moderate:  The outcome assessor is not aware of the intervention status of participants (Q1 is 2); or the study 
participants are not aware of the research question (Q2 is 2); or blinding is not described (Q1 is 3 and Q2 is 3). 

Weak:  The outcome assessor is aware of the intervention status of participants (Q1 is 1); and the study participants 
are aware of the research question (Q2 is 1). 
 

E)   DATA COLLECTION METHODS 

Strong:  The data collection tools have been shown to be valid (Q1 is 1); and the data collection tools have been 
shown to be reliable (Q2 is 1). 

Moderate:  The data collection tools have been shown to be valid (Q1 is 1); and the data collection tools have not 
been shown to be reliable (Q2 is 2) or reliability is not described (Q2 is 3). 

Weak:  The data collection tools have not been shown to be valid (Q1 is 2) or both reliability and validity  are not 
described (Q1 is 3 and Q2 is 3). 
 

F)   WITHDRAWALS AND DROP-OUTS - a rating of: 

Strong:  will be assigned when the follow-up rate is 80% or greater (Q2 is 1). 

Moderate:  will be assigned when the follow-up rate is 60 – 79% (Q2 is 2) OR Q2 is 5 (N/A). 

Weak:  will be assigned when a follow-up rate is less than 60% (Q2 is 3) or if the withdrawals and drop-outs were not 
described (Q2 is 4). 
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ABSTRACT
Introduction: Maintaining adequate nutrition for Head
and Neck Cancer (HNC) patients is challenging due to
both the malignancy and the rigours of radiation
treatment. As yet, health behaviour interventions
designed to maintain or improve nutrition in patients
with HNC have not been evaluated. The proposed trial
builds on promising pilot data, and evaluates the
effectiveness of a dietitian-delivered health behaviour
intervention to reduce malnutrition in patients
with HNC undergoing radiotherapy: Eating As
Treatment (EAT).
Methods and analysis: A stepped-wedge cluster
randomised design will be used. All recruitment
hospitals begin in the control condition providing
treatment as usual. In a randomly generated order,
oncology staff at each hospital will receive 2 days of
training in EAT before switching to the intervention
condition. Training will be supplemented by ongoing
supervision, coaching and a 2-month booster training
provided by the research team. EAT is based on
established behaviour change counselling methods,
including motivational interviewing, cognitive–
behavioural therapy, and incorporates clinical practice
change theory. It is designed to improve motivation to
eat despite a range of barriers (pain, mucositis,
nausea, reduced or no saliva, taste changes and
appetite loss), and to provide patients with practical
behaviour change strategies. EAT will be delivered by
dietitians during their usual consultations. 400 patients
with HNC (nasopharynx, hypopharynx, oropharynx,
oral cavity or larynx), aged 18+, undergoing
radiotherapy (>60 Gy) with curative intent, will be
recruited from radiotherapy departments at 5 Australian
sites. Assessments will be conducted at 4 time points
(first and final week of radiotherapy, 4 and 12 weeks
postradiotherapy). The primary outcome will be a
nutritional status assessment.

Ethics and dissemination: Ethics approval from all
relevant bodies has been granted. Study findings will
be disseminated widely through peer-reviewed
publications and conference presentations.
Trial registration number: ACTRN12613000320752.

INTRODUCTION
Malignancies of the upper aerodigestive tract
and its connected structures, known collect-
ively as Head and Neck Cancers (HNC), are
the fifth most commonly diagnosed cancers
worldwide.1 HNC has a relatively high mor-
tality rate, approaching 50%.2 Malnutrition is
a major problem for people with HNC. The
prevalence of malnutrition across all patients
with cancer in Australia has been reported as
between 40% and 80%, with patients with
HNC over-represented in this figure.3 The
malignancy itself can cause difficulty in
eating, fatigue, loss of appetite and weight
loss; and treatments for the cancer can com-
pound these problems with mucositis, dry
mouth and taste changes.4

Impact of malnutrition
The consequences of malnutrition in
patients with cancer include impaired
immune function, reduced vitality and
reduced resistance to the disease, which lead
to an increase in complications due to side
effects of the treatment and increased mor-
bidity.5 Further, the effectiveness of the radio-
therapy itself is significantly reduced if the
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patient becomes so malnourished they require a break
or early termination of treatment.6 Multiple laboratory
and clinical trials have demonstrated that treatment
interruption is the strongest predictor of poor radiother-
apy outcome,7 and malnutrition is one of the most
common reasons for treatment to be interrupted.8

Therefore, it is not surprising that poor nutritional
status during treatment has been found to be a strong
predictor of mortality in HNC.9 Further, a dose effect of
malnutrition has been found, with a greater than 20%
weight reduction over the course of treatment resulting
in a significant increase in toxicity and mortality during
radiation therapy.10 Given the impact of malnutrition on
the health of people with HNC and their response to
treatment, it is usual practice for patients to consult
regularly with a dietitian throughout the course of their
treatment.

Mental illness in head and neck cancer
In addition to nutritional difficulties, patients with HNC
also exhibit relatively high rates of mental health pro-
blems, particularly depression.11 Our recent study found
that baseline depression predicted those patients with
HNC who were most likely to become malnourished by
the end of their treatment.12 Depression was a better pre-
dictor than the commonly accepted risk factors for mal-
nutrition: gender, age, presence of a live-in carer, tumour
stage, dose of radiation, concurrent chemotherapy or
surgery.12 It has also been suggested that the high levels
of disfigurement and loss of functioning in HNC may
lead to greater levels of anxiety than those found in other
cancer populations.13 Furthermore, the risk factors for
HNC (smoking and alcohol misuse)14 may be indicative
of premorbid depression15 in these patients, and have
been linked to worse treatment side effects16–19 and
poorer outcomes of radiotherapy.20–23 Despite the high
prevalence of mental illness among patients with HNC
and the implications for treatment, a recent systematic
review reported that no studies have evaluated psycho-
logical interventions targeting health behaviours among
patients with HNC.24

Compliance problems in head and neck cancer
Patient compliance with dietary advice is essential to
achieve positive treatment and health outcomes. A sys-
tematic review of nutrition advice in patients with HNC
receiving radiotherapy found that dietetic intervention
throughout treatment maintained or improved patients’
nutritional status.25 Furthermore, nutritional advice has
been found to improve a range of patient outcomes
during26 and after treatment,27 including treatment
completion rates, unplanned hospital visits, length of
stay and weight loss.28 However, patients with HNC are
often non-compliant with dietary advice. For some,
having to return to the hospital for dietetic appoint-
ments in addition to their radiotherapy can be an
impediment; particularly if the appointments are not
viewed as a core component of their cancer treatment.

In response, dietitians often lack the specific confidence,
skills and time to change the dietary behaviours of
patients with HNC, especially if those patients have
mental health and/or substance use problems and may
not see dietetic care as important.

Eating as treatment
This trial attempts to address the inherent difficulties in
intervening with the HNC population including their
premorbid mental health, non-engagement and non-
compliance with dietary advice. It does this by providing
dietitians with training, skills and knowledge to deal with
this difficult and often overlooked group. The study
builds on previous findings by employing motivational
interviewing (MI29), a counselling style shown to be
effective among other non-compliant patient groups30

and simple cognitive and behavioural strategies.
Dietitians will be trained, supervised and coached in the
provision of the intervention known as Eating As
Treatment (EAT), guided by an intervention manual
(available on request). Dietitians will also receive train-
ing in the administration of a brief screening tool for
symptoms of depression. In accordance with best prac-
tice recommendations, dietitians will be supported to
identify patients at risk of psychosocial distress and to
work with the HNC team to mobilise appropriate
support. A raft of evidence-based practice-change strat-
egies will also be adopted to overcome systemic and
other barriers to clinician compliance, thereby maximis-
ing the clinical implementation of EAT.

Aims and hypotheses
This trial aims to test the effectiveness of the EAT inter-
vention. EAT is a dietitian-delivered intervention to
prevent malnutrition in patients with HNC undergoing
radiotherapy at five Australian hospital sites. The
primary objective of the trial is to maintain nutrition in
patients with HNC undergoing radiotherapy.
It is hypothesised that patients with HNC receiving the

EAT intervention will have lower malnutrition scores, as
measured by the Patient-Generated—Subjective Global
Assessment (PG-SGA), at post-treatment and follow-up,
compared with patients in the control condition (receiv-
ing usual care).
Secondary hypotheses are that, relative to control

patients, intervention patients will have higher rates of
treatment completion, fewer unplanned hospital visits,
shorter lengths of stay, lower depression, higher quality
of life and more quality adjusted life years.

METHODS AND ANALYSIS
Trial design
The present study utilises a stepped-wedge, cluster-
randomised controlled design. In a stepped-wedge
design, all recruitment sites (hospitals) begin in the
control condition and then move to the intervention
condition in a randomised order (figure 1). This design
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was chosen because the intervention involves training
dietitians and changing their practice, a simple, rando-
mised trial would require the dietitians to ignore the
intervention principles and skills they have learned
when treating control patients, making the likelihood
for contamination very high. Therefore, a cluster-
randomised design was necessary. A standard, parallel,
cluster-randomised trial would require a large number
of hospitals that treat high numbers of patients with
HNC. The low number of radiotherapy departments in
Australia treating high numbers of patients with HNC
meant that this option was also not possible. A stepped-
wedge, cluster-randomised, controlled trial provides the
same level of evidence as a standard, parallel, cluster-
randomised controlled trial31 using fewer sites, while
reducing the potential for contamination.

Recruitment
Sites were recruited through the Trans-Tasman
Radiation Oncology Group (TROG) who invited
members from large radiotherapy departments within
Australian hospitals to put their sites forward as potential
clusters. Participants will be recruited from six of these
large radiotherapy departments located in Adelaide,
South Australia; Melbourne, Victoria; Sydney, New South
Wales; Perth, Western Australia; and Brisbane,
Queensland. There are two hospitals in Brisbane that
share a dietetic department. So, although patients are
recruited from two different hospitals, they will be
treated as one progression step in the stepped wedge,
and move to the intervention period at the same time.
This equates to a total of five wedge steps.
Prior to study commencement, the order in which

hospitals receive training (thereby the duration of
control and intervention periods) was randomised by an
independent statistician using a uniform random
number generator in STATA. The randomised order was
Adelaide, Melbourne, Sydney, Perth and Brisbane.

Participants
Inclusion criteria
Patients eligible for inclusion will meet the following
criteria:
▸ Aged 18 years or older.
▸ Pathologically confirmed diagnosis of HNC, that is,

cancer involving the nasopharynx, oropharynx, oral
cavity, larynx, or hypopharynx, requiring definitive or

postoperative radiotherapy with curative intent (che-
moradiation (including neoadjuvant and adjuvant
chemotherapy) permitted).

▸ Regional nodal irradiation included in PTV1 (as a
minimum ipsilateral levels II-III), and receiving a pre-
scribed dose of at least 60 Gy.

▸ Available for follow-up for at least 6 months poststudy
initiation.

▸ Capacity to provide written informed consent.
Exclusion criteria
▸ Inability to communicate in English.
▸ Presence of organic brain diseases (impairing ability

to complete questionnaires satisfactorily).
▸ Likely insignificant oral or pharyngeal mucositis as a

complication of radiotherapy treatment (patients
with T1/T2 glottic carcinoma undergoing small-field
radiotherapy or T1/T2 tonsil cancer undergoing uni-
lateral treatment).

Recruitment
Approximately one participant per week per hospital
will be expected to be enrolled in the study. It is esti-
mated that at this rate, recruitment will run for approxi-
mately 22 months.

Treatment
Control
During the control phase, each hospital will be
instructed to deliver treatment as usual, making no
changes to any part of their clinical care.

Intervention
Training
When a hospital moves from control to intervention,
researchers will travel to the hospital to provide training.
This will be delivered in a 2-day workshop followed by a
day in which a booster training session is delivered, fol-
lowed by the researchers accompanying dietitians during
their usual consultations to help them integrate into
their clinical practice what they have learned. The
researchers will return 2 months later to refresh EAT
intervention skills, problem-solve clinical concerns, and
troubleshoot any practice change issues that may have
arisen. During the intervention phase, dietitians will
participate in regular supervision with one of the
researchers (clinical psychologist, AKB). Where possible,
individual supervision via telephone will occur fortnightly

Figure 1 Progression of
intervention roll-out in a
stepped-wedge model.
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for the first 2 months post-training, and regular written
feedback will be provided. Group supervision will be
introduced during the 2-month ‘booster’ visit. Group
supervision will then occur monthly, thereafter, via
skype/teleconference/videoconference. Supervision will
be used to discuss clinical issues, problem-solve, and
provide skills-based feedback. Common themes, barriers
and solutions discussed during supervision will be distrib-
uted (eg, email/discussion board) to participating dieti-
tians across all hospitals.

Eating as treatment
The intervention is named EAT, to emphasise that main-
taining adequate nutrition during radiotherapy is an
integral part of cancer treatment and not merely an
adjunct to survival. In order for patients with HNC to
eat, they must overcome significant barriers of pain, oral
disfigurement, mucositis, nausea, reduced or no saliva,
taste changes and severe loss of appetite, in addition to
the premorbid complications of high rates of smoking,
alcohol misuse, mental health problems and poor levels
of self-care.
The content of the intervention is a distillation of

behaviour change strategies of MI and cognitive–behav-
ioural therapy (CBT), developed specifically for patients
with HNC undergoing radiotherapy, and targeting beha-
viours around nutrition. The intervention was success-
fully piloted by a clinical psychologist,12 and has been
refined for delivery by dietitians in the clinical setting,
alongside their standard dietetic consultations with
patients with HNC. The refined training was piloted
with dietitians at the Calvary Mater Newcastle, who
found the training acceptable, feasible and useful.
Although the training is standardised, the intervention

itself is not highly structured, as it has been demonstrated
that MI studies that do not have a structured manual
produce almost double the effect size of those that are
highly manualised.32 Instead, training in EAT uses simply
worded principles to guide the dietitian (figure 2),
reminding them to integrate the skills they have learned
in training into their normal clinical practice.
The first principle refers to the MI interactional style in

which clinicians are empathic, collaborative and elicit
motivation for change from the patients themselves.29 This
principle refers both to the importance of allowing the
patient reinforce their own reasons for change (change
talk), as well as avoiding pushing the patient into creating
arguments not to change (sustain talk). These skills will be
used to elicit motivation to change eating behaviour and
to help generate concrete behavioural goals.
There are no specific ‘scripts’ in EAT. However, there

is one specific conversation that dietitians will be trained
to hold with patients, referred to as Eat To Live. Using
MI skills, dietitians will elicit patients’ reasons for having
radiotherapy. Although patients’ reasons will be many
and varied, ultimately, a core reason for undergoing the
rigours of radiotherapy will have some element of
wanting to live (palliative treatment is an exclusion

criterion). We can be confident that this is the case, as
they are attending radiotherapy every day for 5–7 weeks,
despite sometimes quite severe side effects. Dietitians
then offer an invitation to explain the correlation
between malnutrition during radiotherapy and poorer
outcomes. It is important that this information is deliv-
ered as a description of the HNC population rather
than becoming accusatory of the patient’s behaviour per-
sonally, thus keeping to the first principle. The dietitian
then deploys variance by inviting the patient to reflect
on their continued attendance at radiotherapy and their
concurrent nutritional behaviours that may not be
enhancing the likelihood of meeting the core goal of
living. As always, deploying variance requires a good
rapport and genuineness for it not to seem accusatory
and confrontational. From this point, the dietitian
attempts to convert the motivation elicited into concrete
dietary behavioural changes by asking the patient what
they feel are the next step.
The remaining three principles in EAT will be opera-

tionalised in a nutritional planner that the dietitian and
patient work on collaboratively. Together, they generate
a weekly grid of nutritional behaviours, such as eating
breakfast, conducting oral care of ulcers, or drinking a
meal replacement supplement. When the patient is
happy with the plan, both they and the dietitian sign it,
and the dietitian takes a copy and they agree to review it
the following week. The patient then ticks each behav-
iour as they complete it each day. This process makes
the behaviours more likely through self-generation,29

self-monitoring,33 having a concrete meal plan,34 tailor-
ing,35 achievability,36 reinforcement and accountability;37

all of which are CBT strategies that have been successful
in nutritional behaviour change trials.38

Implementation of EAT
The intervention was developed to integrate with the
Evidence Based Practice Guidelines for the Nutritional
Management of Adult Patients with Head and Neck Cancer.39

While EAT is predominately a style of interaction, in
order to maximise potential benefit for patients, it
requires that (1) patients receive frequent contact with
dietitians to enable sufficient exposure to the interven-
tion; (2) ongoing dietitian’s use of a validated nutrition
assessment tool to enable the dietitian to present a
patient’s non-compliance with dietetic advice in a stand-
ard, objective, but non-confrontational way and that (3)
patients at risk of depression be offered psychosocial
support to reduce the risk that depressive symptoms do
not hinder patient motivation and capacity to engage
with dietitians or action nutritional plans agreed with
dietitians during consultation. As such, during the inter-
vention phase, sites receive a range of supportive clinical
practice change strategies to facilitate the delivery of the
EAT intervention in addition to the provision and/or
maintenance of clinical practice guidelines recommen-
dations regarding the frequency of dietitian contact
during and after radiotherapy, the use of a validated
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nutritional assessment tool to assess and monitor nutri-
tional adequacy of patients, and the screening and refer-
ral of patients at risk for psychosocial support.
Specifically, the research team will provide sites with the
following evidence-based, clinical practice change
support strategies (box 1).

Executive support and endorsement
Senior trial investigators will solicit the support and
endorsement of executive staff from each site for the
implementation of the EAT intervention and dietetic

clinical guidelines.40–42 These trial investigators include
clinical psychologists, an implementation scientist, and
an expert opinion leader in the field of head and neck
dietetic care, and author of the Evidence-based practice
guidelines for the nutritional management of adult patients
with head and neck cancer.39 Specifically, these members of
the research team will meet via teleconference with the
department head of dietetics and the principal investiga-
tor from the radiotherapy department at each participat-
ing site 2 weeks prior to training (described below).
These executive site staff will be asked to demonstrate
leadership and support for the EAT intervention and
clinical guidelines, for example, by communicating their
support for the clinical practice change and expecta-
tions of staff at the training workshops and throughout
the intervention phase of the trial. These staff will also
be asked to take responsibility for addressing any bar-
riers to change arising at the executive level.

Provision of staff training
The workshop and booster session (described previ-
ously) will seek to enhance staff knowledge, skills and

Figure 2 Principles prompt and conversation guide for Eating as Treatment.

Box 1 Best practice clinical guidelines for patients with
head and neck cancer

Best practice clinical guidelines for patients with head and neck
cancer recommend:
▸ ≥125 kJ/kg/day and 1.2 g protein/kg/day
▸ Use of a validated nutritional assessment tool
▸ Dietetic consults weekly, then fortnightly
▸ Screening and referral for distress
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attitudes toward the EAT intervention and the best prac-
tice dietetic guidelines, and address barriers to such care
provision identified in the literature. Specific to
depression-screening recommendations, dietitians will
be trained in a method used to screen for symptoms of
depression using the Patient Health Questionnaire-2
(PHQ-2).43 The PHQ-2 consists of two key screening
items from the larger PHQ-9 and has been shown to
have good psychometric properties (ROC AUC=0.084)
in a radiotherapy outpatients population.44 It asks the
participant to rate the frequency of two major depressive
episode criteria over the last 2 weeks from 0 to 3. This
provides the clinician with an indication of whether the
patient may be at risk of experiencing clinically signifi-
cant symptoms of depression. Training will combine
didactic and interactive components including oppor-
tunities for discussion, role play and facilitator-provided
feedback. This approach is consistent with recommenda-
tions for effective training that facilitates learning.45 46

Academic detailing
Clinical psychologists from the research team will attend
the radiotherapy department dietetic clinics to ‘shadow’
dietitians for 1 day following both the 2-day training
workshop and the booster training session (2 months
after initial training). The research staff will be guided
in this process by the use of a checklist that clearly
defines the educational and behavioural objectives of
the EAT intervention and clinical guidelines. The clin-
ical psychologists will (1) reinforce the essential mes-
sages using active dietitian participation, (2) informally
assess intervention implementation, (3) help resolve
implementation barriers and assist with the integration
of systems changes specific to that clinic to support best
practice dietetic intervention, (4) provide advice, feed-
back, support and positive reinforcement of improved
practices to dietitians regarding patient care and (5) set
explicit targets and develop an action plan with dieti-
tians.47–49

Systems and prompts
To facilitate patient attendance for dietetic treatment,
services will be encouraged to schedule outpatient
appointments adjacent to radiotherapy appointments.
Integrating dietetic management into radiotherapy in
this way helps to position dietetic intervention and coun-
selling as an integral part of cancer care for both the
patients and the department staff. Dietitians will be
asked to schedule patient consultations according to the
recommendations of the clinical guidelines (weekly
during radiotherapy, fortnightly for 6 weeks post-
treatment, and ‘as required’ thereafter). Dietitians will
be asked to record dietetic consultations in patient
medical records. Consistent with recommendations for
effective implementation of clinical guidelines into
routine practice, the medical records of participating
patients will include a coloured printed prompt, placed
by research staff, to remind and guide dietitians in the

key components of the EAT intervention. The PG-SGA
and PHQ-2 will also be included in trial patients’
records to facilitate standardised nutrition assessment
and depression screening as recommended by the clin-
ical guidelines.50 For services without existing referral
pathways for psychosocial support for patients with
cancer, the research team will work with the dietitians
and radiation oncologist at each site to collaboratively
develop a referral policy for those patients screened as
at risk for depression.

Performance audit and feedback
Patient medical records and audio recorded patient con-
sultations will be audited regularly by study personnel to
assess the provision of the EAT intervention behavioural
change techniques and care consistent with the clinical
guidelines. Consistent with recommendations for effect-
ive feedback and monitoring, feedback regarding site
performance data relative to agreed benchmarks will be
provided in written and verbal forms at multiple time-
points.48 49 The expert opinion leader in HNC nutri-
tional management and the behavioural scientist from
the research team will have regular phone meetings
every 3–4 months with the head of the dietetics depart-
ments of the intervention sites to provide information
about the current level of care provided by staff, relative
to best practice guidelines and the EAT intervention.
Reports providing aggregated data will be provided to
the head of dietetics at each site prior to these calls at
3–4 month intervals after training. With permission of
the head of dietetics, these reports will also be sent to
site dietetic staff. During these calls, the expert opinion
leader will review performance feedback using these
reports, identify opportunities for improvement, assist
with problem solving, agree on the goals for the next
month including performance benchmarks, and set an
action plan.48 The head of dietetics at the intervention
site will be encouraged to implement strategies to
improve care when it is found to be inconsistent with
the EAT intervention components.
Additional support and feedback for the intervention

will be provided as part of academic detailing, and
through ongoing formal and informal supervision, with
a clinical psychologist assisting with the implementation,
barriers and maintenance of the system change. As part
of these regular meetings, audio tapes of dietetic consul-
tations with trial patients will be discussed. Those clini-
cians not meeting benchmarks will be encouraged to
discuss potential impediments with the clinical psycholo-
gist during supervision.

Provision of tools and resources
Given identified barriers to implementation of clinical
guidelines including lack of information and clinical
uncertainty,50 51 services and staff will have access to well
presented, user friendly EAT intervention manuals and
print resources, nutrition assessment tools, depression-
screening procedures and psychosocial referral options
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that will be provided during training, so as to facilitate
discussion and practice.40 41 52 They will also have access
to regular phone and videoconferences with the clinical
psychologist and project manager to discuss barriers and
solutions to implementation. Barriers to intervention
implementation and any necessary resources required
for training will be discussed during a teleconference
with sites 2 weeks prior to training.

Treatment verification and delivery
Dietitians will be required to audio-record treatment ses-
sions with participants and to use a monitoring form to
document the number and frequency of their dietetic
consultations.
A random selection of audio tapes pretraining and

post-training, will be reviewed by two independent asses-
sors for fidelity to the EAT manual. Fidelity will be
assessed using the Behaviour Change Counselling
Index,53 54 a standardised, evidence-based checklist for
assessing behaviour change counselling skills. Following
the EAT training, additional items will be added to
assess the presence of specific components of the EAT
intervention.

Assessments
Assessments of primary and secondary outcomes and
covariates will be conducted by an independent research
officer during the first and last weeks of radiotherapy
(typically 6 weeks apart) and follow-up will occur 4 and
12 weeks after the completion of radiotherapy (table 1).
As part of routine treatment, the Common Terminology
Criteria for Adverse Events,55 mucositis (oral, pharyngeal

and laryngeal) and dysphagia assessments will also be
performed by the radiation oncologist.

Primary outcome: nutritional status
The PG-SGA56 57 is considered the gold standard in
oncology nutrition. The assessment examines known
prognostic indicators of nutrition such as weight change,
dietary intake, gastrointestinal symptoms, changes in
functional capacity, nutritional intake, metabolic stress,
subcutaneous fat, muscle wasting, disease and treatment.
It consists of a self-report questionnaire and clinical
assessment conducted by a member of the study team.
Higher scores reflect a higher risk of malnutrition.

Secondary outcomes
Depression: The PHQ-943 is a self-administered nine-item
questionnaire that assesses depression. Participants are
asked to rate (on a scale of 0–3) the frequency of
various Major Depressive Episode criteria over the previ-
ous 2 weeks. It provides two pieces of information;
whether the patient is likely to meet criteria for a major
depressive episode, and a measure of the severity of the
depression from 0 to 27.
Quality of Life: The European Organisation for

Research and Treatment of Cancer Core Quality of Life
Questionnaire (EORTC QLQ-C30) is a psychometrically
validated58 30-item self-report questionnaire designed to
measure quality of life in patients with cancer. The
EORTC QLQ-C30 consists of five functional scales
(physical, role, cognitive, emotional and social), three
symptom scales (fatigue, pain and nausea and vomit-
ing), a global health status scale, and six single items

Table 1 Schedule of assessment measures

First week of
radiotherapy

Last week of
radiotherapy

Four
weeks after

Twelve
weeks after

Primary outcome
Nutritional status assessment: PG-SGA ✓ ✓ ✓ ✓

Secondary outcomes
Depression: PHQ-9 ✓ ✓ ✓ ✓
Quality of life: EORTC ✓ ✓ ✓ ✓
Quality adjusted life years: EORTC ✓ ✓ ✓ ✓

Covariates
Therapeutic alliance: dietitian

ARM-5 (clinician)
✓ ✓ ✓

Therapeutic alliance: client
ARM-5 (client)

✓ ✓ ✓

Nicotine dependence: FTND ✓ ✓ ✓
Alcohol dependence: AUDIT ✓
Alcohol use: AUDIT-consumption ✓ ✓ ✓
Smoking: biochemical validation
expired carbon monoxide

✓ ✓ ✓

Dysphagia: Australian standard of food texture ✓ ✓ ✓ ✓
Chart audit ✓ ✓

ARM-5, Agnew Relationship Measure—Five Item Version; AUDIT, The Alcohol Use Disorders Identification Test; EORTC, European
Organisation for Research and Treatment of Cancer; FTND, The Fagerstrom Test for Nicotine Dependence; PG-SGA, Patient Generated
Subjective Global Assessment; PHQ-9, The Patient Health Questionnaire 9.
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assessing the perceived financial impact of the disease
and additional symptoms commonly reported by
patients with cancer (dyspnoea, loss of appetite, insom-
nia, constipation and diarrhoea). Scale and individual
item scores range 0–100. Higher scores reflect a higher
response level—high functional scores indicate a high/
healthy level of functioning; higher symptom scores
reflecting higher symptomatology/problems; higher
scores on individual items reflect stronger endorse-
ment/experience of that item. The EORTC QLQ-C30
can also be used to generate quality adjusted life years
for economic analyses.59 60

Other variables
Therapeutic alliance: This is measured by the Agnew
Relationship Measure—Five Item Version—Patient
Rated (ARM-561). This short questionnaire has been
developed as a mechanism for assessing therapeutic alli-
ance within busy clinical settings.61 The ARM5 com-
prises a single ‘core alliance’ domain consisting of items
from the ARM bond, partnership and confidence
domains. The ARM5 consists of a series of statements on
parallel forms rated by clients and clinicians using a
seven-point Likert scale anchored ‘strongly disagree’,
‘moderately disagree’, ‘slightly disagree’, ‘neutral’,
‘slightly agree’, ‘moderately agree’ and ‘strongly agree’.
Clinicians and clients are asked to rate items ‘thinking
about today’s meeting’. An overall ‘core alliance’ scale is
derived by calculating the mean of the five items, with
higher scores reflecting stronger therapeutic alliance.
Nicotine dependence: The Fagerstrom Test for Nicotine

Dependence62 is a six-item, reliable and valid self-report
questionnaire designed to assess the strength of nicotine
dependence. Item scores are summed to produce a total
score, with higher scores indicating higher levels of nico-
tine dependence (0–2=very low; 3–4=low; 5=medium; 6–
7=high; 8–10=very high dependence).
Expired carbon monoxide (CO) will provide biochem-

ical verification of smoking status. Recent evidence sug-
gests that as many as 30% of patients with HNC may
misrepresent their tobacco use during treatment. The
Micro 11 Smokerlyser will be used to assess breath levels
of CO, with a level <10 ppm signifying abstinence from
smoking.63

The Alcohol Use Disorders Identification Test
(AUDIT64) is a ten item self-report measure developed
by WHO to identify harmful patterns of alcohol use over
the preceding 1 year (including harmful use, hazardous
use and dependence). Items are summed to produce a
total score, with scores over 8 indicating harmful or haz-
ardous alcohol use, as well as possible alcohol depend-
ence. Inspection of individual items can be used to
further identify the nature of alcohol-related problems.
Scores above zero on items 1–3 can signify risky or haz-
ardous use; on items 4–6 (especially weekly or daily
symptoms), scores above zero are indicative of the pres-
ence or incipience of alcohol dependence, while

endorsement of items 7–10 demonstrates that alcohol-
related harm is already occurring.65

The AUDIT-Consumption64 consists of the first three
items of the AUDIT (frequency of use, typical consump-
tion and frequency of six or more standard drinks), and
provides an index of alcohol use. This brief question-
naire is a reliable indicator of heavy drinking and also
demonstrates adequate sensitivity and specificity for
detecting active alcohol abuse and dependence.64 It will
be employed to detect changes in quantity and/or type
of alcohol consumed across the 18 weeks of the trial,
with reference to a 2-month time frame.
Dysphagia: The research officer will conduct a second-

ary assessment of dysphagia as it relates to nutrition
using the Australian standard of food texture. The asses-
sor will record the participant’s ability to swallow to a
standard level: unmodified (regular), texture A (soft),
texture B (minced moist), texture C (smooth pureed),
and to drink water without coughing or choking.

Chart review
Outcome and covariate data (table 2) will also be col-
lected by a member of the study team during chart
reviews conducted during the first week of radiotherapy
and at 12-week follow-up.

Chart audit
A chart audit will also be conducted on those patients
who met the three key screening criteria but were not
enrolled in the study. A summary of the following vari-
ables will be generated to allow for any recruitment or
drop-out bias to be controlled for in analysis: standard
demographics; tumour site, stage and response; pro-
posed and delivered concurrent chemotherapy; concur-
rent surgery; number and frequency of dietetic consults;
unplanned hospital visits, length of stay; prescribed and
delivered radiotherapy dose, fractionation, treatment
time and treatment interruption(s); whether a percutan-
eous endoscopic gastrostomy or nasogastric tube was
used prophylactically, or for alimentation during treat-
ment or post-treatment; and mortality data.

Sample size
The target sample size for this trial will be 400 (approxi-
mately 80 participants per recruitment hospital). This
sample size calculation was based on a t test using the
Harvard Biostatistics Massachusetts General Hospital
Biostatistics Power and Sample Size Calculator, providing
80% probability that the study will detect a treatment dif-
ference at a two-sided 0.05 significance level with a
minimum important difference of two units on the
PG-SGA, assuming the SD is 7.

Statistical analysis
The primary outcome of nutritional status as measured
by the PG-SGA will be analysed using a Generalised
Linear Mixed Model to take account of the repeated
measurements on subjects over time (assessment
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moment). The model will include the cluster-level vari-
ables of intervention (pre and post) and hospital.
Individual-level variables in the model will be baseline
nutritional status as measured by the PG-SGA, calendar
time, assessment moment, as well as tumour site and
tumour stage. A random effect for individual will be
included in the model as well as a random effect for
assessment moment, as the variation in PG-SGA is likely
to be much greater at the assessment moment during the
patient’s treatment phase. Finally, an interaction term for
intervention by assessment moment will be included in
the model to allow the treatment effect to vary over time.

REGISTRATION
The trial is registered with the Australian New Zealand
Clinical Trials Registry with the number ACTRN1261300
0320752.

DISCUSSION
The present study is significant in that it addresses the
issue of malnutrition during radiotherapy, a major risk
factor for morbidity and mortality in patients with HNC.
Although mucosal cancers of the head and neck have
traditionally accounted for approximately 3%2 of all
cancer diagnoses, the frequency of this diagnosis has
increased exponentially in recent years. Radiotherapy
plays a major role in the management of these patients,
often in association with surgery or chemotherapy. This
is the first study to evaluate a dietitian-delivered behav-
iour change intervention (EAT) based on MI and CBT
to maintain or improve nutritional status among patients
with HNC. The results of the proposed trial are
expected to make a significant contribution to dietetic
clinical practice, the training of future oncology

dietitians, and ultimately, to reducing the mortality of
patients with HNC.
Importantly, this study brings together existing

research, clinical experience and promising pilot data
collected by the research team. It is a collaboration
between investigators internationally recognised in their
respective fields of oncology, psychiatry, dietetics, health
behaviour and systems change, working towards better
outcomes for this challenging and often overlooked
cancer population.
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Table 2 Outcome and covariate data extracted during chart reviews

Week one Twelve weeks follow-up

Tumour site Delivered radiotherapy dose, fractionation, start date, finish date
and total treatment time

Tumour stage Treatment interruption
Concurrent chemotherapy Unplanned hospital visits and length of stay
Concurrent surgery Tumour response
Proposed RT dose, fractionation and treatment time Whether PHQ-2 follow-up was documented
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Number and frequency of dietetic consults

Whether PHQ-2 screening was documented Whether PG-SGA/formal nutritional assessment was documented
in the final week of treatment and the score

Whether PG-SGA/formal nutritional assessment was
documented in the first week of treatment and the score

Complications with PEG/date of removal of PEG if removed

Whether a PEG or nasogastric tube feeding was used for
alimentation during treatment or post treatment and date inserted
and removed
The dates and dosage of all medications/treatments received as
part of another clinical trial

PEG, Percutaneous endoscopic gastrostomy; PG-SGA, Patient Generated Subjective Global Assessment; PHQ-2, The Patient Health
Questionnaire 2; RT, radiotherapy.
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t PRINCIPLES OF
BEHAVIOUR CHANGE

EAT TO

LIVE

People are more likely to carry 
out a particular behaviour if:

they argue for the 
behaviour themselves

it is part of a concrete plan 
they devise themselves

it is recorded externally

they feel it is important,  
achievable and is  
being monitored

Why are you having radiotherapy?

I wonder if I can tell you  
something about malnutrition 
during treatment?

I’m puzzled by the difference 
between what you want and  
what you are currently doing  
with your nutrition

What’s the next step?

1

LIVING

INVITE

VARIANCE

ELICIT

2

3
4
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Eating as Treatment

1 2 Little interest or pleasure  
 in doing things

� Not at all (0)

� Several Days (1)

� More than half the days (2)

� Nearly every day (3)

Over the past two weeks, how 
often have you been bothered 
by any of the following

Patients scoring ≥3 should be considered for  
referral to psychological treatment. 

 Feeling down, depressed  
 or hopeless

� Not at all (0)

� Several Days (1)

� More than half the days (2)

� Nearly every day (3)
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APPENDIX A12: Pre-site meeting checklist template 

 
 

 
 

  

  

CHECKLIST 
 

	

Executive support 
 

	

Confirm executive staff are willing to: 
 

	

- communicate support for the EAT intervention (i.e. introduce EAT team at 
training, communicate importance of the intervention, standing agenda item at 
staff meetings) 
 

m	

- encourage dietetic staff to attend EAT training 
 m 

Training 
  

- confirm the staff members attending  m 
- start and finish time  m 
- room booked m 

Feedback 
  
Provide feedback on the current level of care provided by dietitians relative to 
guidelines (using performance feedback report) 
 

m 

Systems 
  
Discuss current dietetic consultation scheduling procedures 
 m 
Discuss any perceived barriers to training 
 m 
Notes  
  
  
  

 

DATE:____________          SITE:_________________________              INITIALS: _______ 

ATTENDING: _______________________________________________________________ 
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APPENDIX A13: Pre-site meeting minutes template 
 
 

	
	 	

1	
	

 
 

\  

 

 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 

___________________________________________________________________
___________________________________________________________________ 

___________________________________________________________________
___________________________________________________________________ 

___________________________________________________________________
___________________________________________________________________ 

 

 

CHECKLIST 
 

	

Executive support 
 

	

Confirm executive staff are willing to: 
 

	

- communicate support for the EAT intervention (i.e. introduce EAT team at 
training, communicate importance of the intervention, standing agenda 
item at staff meetings) 
 

m	

- encourage dietetic staff to attend EAT training 
 m 

Training 
  

- confirm the staff members attending  m 

- start and finish time  m 

- room booked m 

 

DATE:____________          SITE:_________________________              INITIALS: _______ 

ATTENDING: _______________________________________________________________ 
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2	
	

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 

 
Feedback 
 

 
Provide feedback on the current level of care provided by dietitians relative to 
guidelines (using performance feedback report) 
 

m 

Systems 
  
Discuss current dietetic consultation scheduling procedures 
 m 

Discuss any perceived barriers to training 
 m 

Other Notes  

Action Items  
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ACADEMIC DETAILING  

 This section will require research staff to check the implementation of intervention systems Y=1, N=0 

1. Medical prompts (stickers) have been placed on the patient records of eligible patients 	

2. Dietetic appointments are scheduled time adjacent to radiotherapy appointments 	

 This section will require research staff to sit in on dietetic consultations  	

 Research staff: 	

3. Identify & meet with dietetic staff 	

4. Ensure all dietetic staff attended EAT training  	

5. Ensure dietitians are aware of their site’s written policy for distress screening & referral      

6. Provide feedback to dietetic staff regarding patient care (see below):  	
	

 INTERVENTION COMPONENTS 
 
During shadowing, did you observe the following: 

Y	 N	
	

N/A	

- -
- Dietitian aims for energy intake of ≥125kj/kg/day and protein intake ≥1.2g/kg/day m	 m m 

-  Prophylactic tube feeding recommended for patients not tolerating adequate intake 
orally  m	 m m 

-  
Dietitian contact occurs weekly (during radiotherapy), at least fortnightly (for at least 6 
weeks post radiotherapy) & as required (6 months post radiotherapy) m	 m m 

-  
Dietitian monitors weight, intake & nutritional status during & post radiotherapy m	 m m 

-  Dietitian uses a validated nutrition assessment tool (e.g. PGSGA) to assess nutritional 
status m m m 

-  Dietitian uses a standardised tool to screen for distress (e.g. PHQ-2) m	 m m 
-  Dietitian discusses referral options for those identified as distressed (PHQ-2 score ≥3) m	 m m 

	

 
ACTION PLAN/COMMENTS   

- -
- 

Task:                                                                 Person responsible:                                           Due date: 
		

 	  

-  
 	  

-  
 	  

	

 

DATE:____________          SITE:_________________________              INITIALS: _______ 
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APPENDIX A15: Booster training questionnaire 
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EAT: Radiotherapy Nutrition Project    Booster Questionnaire    Version 1.0  10/02/2014  

 

 
DATE:_______   SITE:_______   INITIALS:_______   GENDER:_______    YEAR OF BIRTH:_______ 

BOOSTER QUESTIONNAIRE 
 

1. For the following 6 statements, please indicate your level of agreement by choosing one response 
per item. Please do not spend too much time on each item. We are interested in your initial 
impressions. 
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a) I feel proficient and able to use Behaviour Change Counselling in my practice with 
HNC patients (now, after training): 
 

m	 m	 m	 m	 m	

b) My HNC patients' lack of motivation for change is a significant frustration in my work: m	 m	 m	 m	 m	

c) I believe that a client's own level of motivation for change is important: m	 m	 m	 m	 m	

d) If a HNC patient is not initially motivated, I feel able to increase his or her motivation: m	 m	 m	 m	 m	

e) I am interested in learning more about how to do behaviour change counselling m	 m	 m	 m	 m	

f) I plan to use behaviour change counselling in my future work with HNC patients: m	 m	 m	 m	 m	
  

 

2. For the following 10 statements, please choose either true or false. Please do not spend too much 
time on each item -we are interested in your initial impressions. 

 

 True False 
a) When a patient is resistant, useful clinician responses include providing advice and arguing for change m m 
b) Reflective statements make a guess about what the patient is saying m	 m	
c) Reflective listening is an important way of communicating empathy and developing rapport m	 m	
d) Reflective statements must be accurate m	 m	

e) Directing a session according to what the clinician thinks the problem(s) are can compromise rapport m	 m	

f) Change talk is any self-expressed language that is an argument for change m	 m	
 
3. People are more likely to carry out a particular behaviour if… 
 True False 

a) …they argue for the behaviour themselves m m 
b) …it is part of a concrete plan they devise themselves m m 

c) …it is recorded externally m m 

d) …they feel it is important, achievable and is being monitored m m 
 

4. Please match the following descriptions to the correct type of question (open vs. closed) 
 

 Open Closed 
a) Invites the person to reflect and elaborate m m 
b) Asks for specific information m m 

c) Can help to strengthen a collaborative relationship m m 

d) Plays a key role in evoking motivation m m 
 
5. For each of the following pairs, please indicate which question is open and which is closed 
 Open Closed   Open Closed 
a) How are you feeling? m m  a) Are you feeling well? m m 
b) Did you enjoy the sustagen? m m  b) What was the sustagen like? m m 
c) What did you have for lunch? m m  d) Did you have yoghurt at lunch as well? m m 

 
 
 

PLEASE TURN OVER 
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DATE:_______   SITE:_______   INITIALS:_______   GENDER:_______    YEAR OF BIRTH:_______ 
 
These questions are about the broader support you have received over the last two months (i.e. since 
participating in the initial EAT workshop). 

 
Please use the following scale (1-5) to rate aspects of the training: 

1 = "Very unhelpful," or the lowest, most negative impression 
3 = "Neither agree nor disagree” or an adequate impression 
5 = "Very helpful," or the highest, most positive impression 
 

Regarding the support you have received from the “EAT: Radiotherapy Nutrition Project” to 
improve the management of head and neck cancer patients, how helpful were the following: 
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STAFF VISITS      

The information provided by program staff during their visit to the clinic  m	 m	 m	 m	 m	

FEEDBACK REPORTS      

The information provided in the feedback reports from the program staff m	 m	 m	 m	 m	

RESOURCES      

The prompts for key workshop principles and strategies (e.g. stickers, mugs)      
The PHQ-2 sticker m	 m	 m	 m	 m	

The medical record prompts relating to best practice clinical guidelines m	 m	 m	 m	 m	

The distress referral policy developed in collaboration with your team m m m m m 
SUPERVISION      

Meeting with the program clinical psychologist  m	 m	 m	 m	 m	

Receiving feedback on audio-recordings m m m m m 
SCHEDULING      
Changing the scheduling of dietetic consultations (i.e. to occur on the same 
day as radiotherapy appointments) m m m m m 
COMMENTS      
How could the support you have received since training be improved?  
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APPENDIX A16: Telephone support contact 

 

 

  

 
TELEPHONE SUPPORT CONTACT 

 

Date	 	 	

Discussion	with:	 	 	

Completed	by:	 	 	

	 	 	

	 Yes	 No	

Review	actions	 □	 □	

Review	performance	feedback	report	 □	 □	

Identify	areas	of	achievement	 □	 □	

Identify	opportunities	for	improvement	 □	 □	

Facilitate	problem	solving	 □	 □	

Set	goals		 □	 □	

	 	 	

	 	 	

Actions	 	 	

Task		 By	whom	 By	when	

1.	 	 	

2.	 	 	

3.	 	 	

4.		 	 	

5.	 	 	

	 	 	

Post	Meeting	 	 	

Email	completed	template	to	site		 	 	

Email	completed	template	to	research	team	 	 	

	 	 	

 

DATE:____________          SITE:_________________________              INITIALS: _______ 
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APPENDIX A17: Feedback report example 
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Intervention Period Feedback Report 
June 2015 - PMCC

Dear Sarah,

The following report provides currently available data on the delivery of the EAT intervention practices at your 
site during the control and intervention phases as well as the mean across all trial sites during the intervention 
phase.
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Control Intervention Mean for all sites (Intervention)
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n = n = 30 n = 37       n =        n =  30  n  = 37         n =     n =  30   n = 37

n = n = 47 n = 71     n =     n = 47   n = 71         n =     n = 4    n = 6

Dietitian contact weekly 
(during RT)*

Dietitian contact fortnightly 
(post RT)*

Monitor weight, intake & 
nutritional status* 

Nutritional assessment 
(PGSGA)^

Distress screening 
(PHQ-2)^

Distress referral (as 
necessary)^

n = n = n =            n =     n =    n =                n =     n =     n = 

BECCI competence# ‘Eat to live’ conversation# Nutritional planner#

Data sources: ^Wk 1 RT Chart Review *12 Wks Post RT Chart Review # Independent, blind, ratings of a random 
sample of audio recordings.
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Intervention Period Feedback Report 
June 2015 - PMCC

Please congratulate your team for delivering the following practices to over 80% of all EAT 
intervention patients:

• Dietitian contact occurs weekly during radiotherapy 

• Dietitian monitors weight, intake & nutritional status during and post radiotherapy (using PGSGSA 
post Wk 1)

• Dietitian uses a validated nutrition assessment tool (PGSGA) to assess nutritional status (during Wk 1 
of RT)

• Dietitian uses a standardised tool to screen for distress (e.g. PHQ-2)

• BECCI (meeting competence threshold of 2.57)

• ‘Eat to live’ conversation (to occur at a minimum of week 5 of RT)

j

Please discuss with your team how the following practices could be improved at your site:

• Dietitian contact occurs fortnightly for 6 weeks post radiotherapy

• Dietitian provides referral for psychosocial support to patients screened as distressed (PHQ-2 score ≥3)

• Nutritional planner (a collaborative, written nutrition plan to occur each session with specific, concrete 
goals that will be monitored)

k

1(Behaviour Change Counselling Index; Lane, 2002) is an 11 item assessment of Behaviour Change Counselling Skills. Each 
item is rated on a 5 point Likert Scale from 0 to 4 (“Not at all” to “A great Extent”). The competence threshold of 2.57 is based on 
the post training scores achieved by Calvary Mater Dietitians during piloting.

We look forward to discussing this feedback report with you when we meet. 

Feel free to contact the EAT team with any questions or feedback!

Data in this report indicate that ? of the 9 practices are being delivered to 80% or more of EAT trial 
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18: PR
ISM

A
 checklist for Paper Six 

Section/topic  
# 

C
hecklist item

  
R

eported 
on page #  

TITLE  
 

Title  
1 

Identify the report as a system
atic review

, m
eta-analysis, or both.  

195 
A

B
STR

A
C

T  
 

Structured sum
m

ary  
2 

Provide a structured sum
m

ary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis m

ethods; results; lim
itations; conclusions and 

im
plications of key findings; system

atic review
 registration num

ber.  

196 

IN
TR

O
D

U
C

TIO
N

  
 

R
ationale  

3 
D

escribe the rationale for the review
 in the context of w

hat is already know
n.  

198 
O

bjectives  
4 

Provide an explicit statem
ent of questions being addressed w

ith reference to participants, interventions, com
parisons, 

outcom
es, and study design (PIC

O
S).  

199 

M
ETH

O
D

S  
 

Protocol and registration  
5 

Indicate if a review
 protocol exists, if and w

here it can be accessed (e.g., W
eb address), and, if available, provide 

registration inform
ation including registration num

ber.  
200 

Eligibility criteria  
6 

Specify study characteristics (e.g., PIC
O

S, length of follow
-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
200 

Inform
ation sources  

7 
D

escribe all inform
ation sources (e.g., databases w

ith dates of coverage, contact w
ith study authors to identify 

additional studies) in the search and date last searched.  
202 

Search  
8 

Present full electronic search strategy for at least one database, including any lim
its used, such that it could be 

repeated.  
Appendix 
A18 

Study selection  
9 

State the process for selecting studies (i.e., screening, eligibility, included in system
atic review

, and, if applicable, 
included in the m

eta-analysis).  
203 
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D
ata collection process  

10 
D

escribe m
ethod of data extraction from

 reports (e.g., piloted form
s, independently, in duplicate) and any processes 

for obtaining and confirm
ing data from

 investigators.  
203 

D
ata item

s  
11 

List and define all variables for w
hich data w

ere sought (e.g., PIC
O

S, funding sources) and any assum
ptions and 

sim
plifications m

ade.  
203 

R
isk of bias in individual 

studies  
12 

D
escribe m

ethods used for assessing risk of bias of individual studies (including specification of w
hether this w

as 
done at the study or outcom

e level), and how
 this inform

ation is to be used in any data synthesis.  
203 

Sum
m

ary m
easures  

13 
State the principal sum

m
ary m

easures (e.g., risk ratio, difference in m
eans).  

205 
Synthesis of results  

14 
D

escribe the m
ethods of handling data and com

bining results of studies, if done, including m
easures of consistency 

(e.g., I 2) for each m
eta-analysis.  

205 
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Section/topic  
# 

C
hecklist item

  
R

eported 
on page #  

R
isk of bias across studies  

15 
Specify any assessm

ent of risk of bias that m
ay affect the cum

ulative evidence (e.g., publication bias, selective 
reporting w

ithin studies).  
205 

Additional analyses  
16 

D
escribe m

ethods of additional analyses (e.g., sensitivity or subgroup analyses, m
eta-regression), if done, indicating 

w
hich w

ere pre-specified.  
N

/A 

R
ESU

LTS  
 

Study selection  
17 

G
ive num

bers of studies screened, assessed for eligibility, and included in the review
, w

ith reasons for exclusions at 
each stage, ideally w

ith a flow
 diagram

.  
206 

Study characteristics  
18 

For each study, present characteristics for w
hich data w

ere extracted (e.g., study size, PIC
O

S, follow
-up period) and 

provide the citations.  
206 

R
isk of bias w

ithin studies  
19 

Present data on risk of bias of each study and, if available, any outcom
e level assessm

ent (see item
 12).  

211 
R

esults of individual studies  
20 

For all outcom
es considered (benefits or harm

s), present, for each study: (a) sim
ple sum

m
ary data for each 

intervention group (b) effect estim
ates and confidence intervals, ideally w

ith a forest plot.  
212 

Synthesis of results  
21 

Present results of each m
eta-analysis done, including confidence intervals and m

easures of consistency.  
N

/A 
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R
isk of bias across studies  

22 
Present results of any assessm

ent of risk of bias across studies (see Item
 15).  

211 
Additional analysis  

23 
G

ive results of additional analyses, if done (e.g., sensitivity or subgroup analyses, m
eta-regression [see Item

 16]).  
N

/A 
D

ISC
U

SSIO
N

  
 

Sum
m

ary of evidence  
24 

Sum
m

arize the m
ain findings including the strength of evidence for each m

ain outcom
e; consider their relevance to 

key groups (e.g., healthcare providers, users, and policy m
akers).  

217 

Lim
itations  

25 
D

iscuss lim
itations at study and outcom

e level (e.g., risk of bias), and at review
-level (e.g., incom

plete retrieval of 
identified research, reporting bias).  

219 

C
onclusions  

26 
Provide a general interpretation of the results in the context of other evidence, and im

plications for future research.  
220 

FU
N

D
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G
  

 
Funding  

27 
D

escribe sources of funding for the system
atic review

 and other support (e.g., supply of data); role of funders for the 
system

atic review
.  

Appendix 
A19 

 From
:  M

oher D
, Liberati A, Tetzlaff J, Altm

an D
G

, The PR
ISM

A G
roup (2009). Preferred R

eporting Item
s for System

atic R
eview

s and M
eta-Analyses: The PR

ISM
A Statem

ent. PLoS M
ed 6(7): e1000097. 

doi:10.1371/journal.pm
ed1000097  

For m
ore inform

ation, visit: w
w

w
.prism

a-statem
ent.org.  
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APPENDIX A19: PROSPERO registration for Paper Six 

 
  

�� 35263(52�,QWHUQDWLRQDO�SURVSHFWLYH�UHJLVWHU�RI�V\VWHPDWLF�UHYLHZV

5HYLHZ�WLWOH�DQG�WLPHVFDOH

� 5HYLHZ�WLWOH
*LYH�WKH�ZRUNLQJ�WLWOH�RI�WKH�UHYLHZ��7KLV�PXVW�EH�LQ�(QJOLVK��,GHDOO\�LW�VKRXOG�VWDWH�VXFFLQFWO\�WKH�LQWHUYHQWLRQV�RU
H[SRVXUHV�EHLQJ�UHYLHZHG�DQG�WKH�DVVRFLDWHG�KHDOWK�RU�VRFLDO�SUREOHP�EHLQJ�DGGUHVVHG�LQ�WKH�UHYLHZ�
6PRNLQJ�FHVVDWLRQ�FDUH�DPRQJVW�FDQFHU�SDWLHQWV��D�V\VWHPDWLF�UHYLHZ

� 2ULJLQDO�ODQJXDJH�WLWOH
)RU�UHYLHZV�LQ�ODQJXDJHV�RWKHU�WKDQ�(QJOLVK��WKLV�ILHOG�VKRXOG�EH�XVHG�WR�HQWHU�WKH�WLWOH�LQ�WKH�ODQJXDJH�RI�WKH�UHYLHZ�
7KLV�ZLOO�EH�GLVSOD\HG�WRJHWKHU�ZLWK�WKH�(QJOLVK�ODQJXDJH�WLWOH��

� $QWLFLSDWHG�RU�DFWXDO�VWDUW�GDWH
*LYH�WKH�GDWH�ZKHQ�WKH�V\VWHPDWLF�UHYLHZ�FRPPHQFHG��RU�LV�H[SHFWHG�WR�FRPPHQFH�
����������

� $QWLFLSDWHG�FRPSOHWLRQ�GDWH
*LYH�WKH�GDWH�E\�ZKLFK�WKH�UHYLHZ�LV�H[SHFWHG�WR�EH�FRPSOHWHG�
����������

� 6WDJH�RI�UHYLHZ�DW�WLPH�RI�WKLV�VXEPLVVLRQ
,QGLFDWH�WKH�VWDJH�RI�SURJUHVV�RI�WKH�UHYLHZ�E\�WLFNLQJ�WKH�UHOHYDQW�ER[HV��5HYLHZV�WKDW�KDYH�SURJUHVVHG�EH\RQG�WKH
SRLQW�RI�FRPSOHWLQJ�GDWD�H[WUDFWLRQ�DW�WKH�WLPH�RI�LQLWLDO�UHJLVWUDWLRQ�DUH�QRW�HOLJLEOH�IRU�LQFOXVLRQ�LQ�35263(52��7KLV
ILHOG�VKRXOG�EH�XSGDWHG�ZKHQ�DQ\�DPHQGPHQWV�DUH�PDGH�WR�D�SXEOLVKHG�UHFRUG�

� 7KH�UHYLHZ�KDV�QRW�\HW�VWDUWHG î
�
5HYLHZ�VWDJH 6WDUWHG &RPSOHWHG
3UHOLPLQDU\�VHDUFKHV <HV <HV
3LORWLQJ�RI�WKH�VWXG\�VHOHFWLRQ�SURFHVV <HV <HV
)RUPDO�VFUHHQLQJ�RI�VHDUFK�UHVXOWV�DJDLQVW�HOLJLELOLW\�FULWHULD <HV <HV
'DWD�H[WUDFWLRQ <HV <HV
5LVN�RI�ELDV��TXDOLW\��DVVHVVPHQW <HV <HV
'DWD�DQDO\VLV <HV <HV

� 3URYLGH�DQ\�RWKHU�UHOHYDQW�LQIRUPDWLRQ�DERXW�WKH�VWDJH�RI�WKH�UHYLHZ�KHUH�

5HYLHZ�WHDP�GHWDLOV

� 1DPHG�FRQWDFW
7KH�QDPHG�FRQWDFW�DFWV�DV�WKH�JXDUDQWRU�IRU�WKH�DFFXUDF\�RI�WKH�LQIRUPDWLRQ�SUHVHQWHG�LQ�WKH�UHJLVWHU�UHFRUG�
0V�0F&DUWHU

� 1DPHG�FRQWDFW�HPDLO
(QWHU�WKH�HOHFWURQLF�PDLO�DGGUHVV�RI�WKH�QDPHG�FRQWDFW�
NULVWHQ�PFFDUWHU#QHZFDVWOH�HGX�DX

� 1DPHG�FRQWDFW�DGGUHVV
(QWHU�WKH�IXOO�SRVWDO�DGGUHVV�IRU�WKH�QDPHG�FRQWDFW��
&710+��/HYHO����0F&DXOH\�&HQWUH��0DWHU�+RVSLWDO��&�2��7KH�6WRUH��3ODWW�6WUHHW��0DWHU�+RVSLWDO��:DUDWDK�16:�����
$XVWUDOLD

� 1DPHG�FRQWDFW�SKRQH�QXPEHU
(QWHU�WKH�WHOHSKRQH�QXPEHU�IRU�WKH�QDPHG�FRQWDFW��LQFOXGLQJ�LQWHUQDWLRQDO�GLDOLQJ�FRGH�
����������

�� 2UJDQLVDWLRQDO�DIILOLDWLRQ�RI�WKH�UHYLHZ
)XOO�WLWOH�RI�WKH�RUJDQLVDWLRQDO�DIILOLDWLRQV�IRU�WKLV�UHYLHZ��DQG�ZHEVLWH�DGGUHVV�LI�DYDLODEOH��7KLV�ILHOG�PD\�EH�FRPSOHWHG
DV�
1RQH
�LI�WKH�UHYLHZ�LV�QRW�DIILOLDWHG�WR�DQ\�RUJDQLVDWLRQ�
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1RQH

:HEVLWH�DGGUHVV�

�� 5HYLHZ�WHDP�PHPEHUV�DQG�WKHLU�RUJDQLVDWLRQDO�DIILOLDWLRQV
*LYH�WKH�WLWOH��ILUVW�QDPH�DQG�ODVW�QDPH�RI�DOO�PHPEHUV�RI�WKH�WHDP�ZRUNLQJ�GLUHFWO\�RQ�WKH�UHYLHZ��*LYH�WKH
RUJDQLVDWLRQDO�DIILOLDWLRQV�RI�HDFK�PHPEHU�RI�WKH�UHYLHZ�WHDP�

� �� 7LWOH )LUVW�QDPH /DVW�QDPH $IILOLDWLRQ
0V .ULVWHQ 0F&DUWHU 6FKRRO�RI�3V\FKRORJ\��8QLYHUVLW\�RI

1HZFDVWOH��$XVWUDOLD
'U 8UVXOD 0DUWLQH] )DFXOW\�RI�3V\FKRORJ\��8QLYHUVLW\�RI�6DQWLDJR

GH�&RPSRVWHOD��6SDLQ
3URIHVVRU $PDQGD %DNHU 6FKRRO�RI�0HGLFLQH�DQG�3XEOLF�+HDOWK�

8QLYHUVLW\�RI�1HZFDVWOH��$XVWUDOLD
3URIHVVRU %LOOLH %RQHYVNL 6FKRRO�RI�0HGLFLQH�DQG�3XEOLF�+HDOWK�

8QLYHUVLW\�RI�1HZFDVWOH��$XVWUDOLD
'U /XNH :ROIHQGHQ 6FKRRO�RI�0HGLFLQH�DQG�3XEOLF�+HDOWK�

8QLYHUVLW\�RI�1HZFDVWOH��$XVWUDOLD
'U &KULV :UDWWHQ 'HSDUWPHQW�RI�5DGLDWLRQ�2QFRORJ\��&DOYDU\

0DWHU�1HZFDVWOH�+RVSLWDO��:DUDWDK��$XVWUDOLD
'U $OLVRQ %HFN 6FKRRO�RI�0HGLFLQH�DQG�3XEOLF�+HDOWK�

8QLYHUVLW\�RI�1HZFDVWOH��$XVWUDOLD
'U $VKOHLJK *XLOODXPLHU 6FKRRO�RI�0HGLFLQH�DQG�3XEOLF�+HDOWK�

8QLYHUVLW\�RI�1HZFDVWOH��$XVWUDOLD
3URIHVVRU *UHJRU\ &DUWHU 6FKRRO�RI�0HGLFLQH�DQG�3XEOLF�+HDOWK�

8QLYHUVLW\�RI�1HZFDVWOH��$XVWUDOLD
'U %HQ %ULWWRQ 6FKRRO�RI�0HGLFLQH�DQG�3XEOLF�+HDOWK�

8QLYHUVLW\�RI�1HZFDVWOH��$XVWUDOLD
'U 6HDQ +DOSLQ 6FKRRO�RI�3V\FKRORJ\��8QLYHUVLW\�RI

1HZFDVWOH��$XVWUDOLD

�� )XQGLQJ�VRXUFHV�VSRQVRUV
*LYH�GHWDLOV�RI�WKH�LQGLYLGXDOV��RUJDQL]DWLRQV��JURXSV�RU�RWKHU�OHJDO�HQWLWLHV�ZKR�WDNH�UHVSRQVLELOLW\�IRU�LQLWLDWLQJ�
PDQDJLQJ��VSRQVRULQJ�DQG�RU�ILQDQFLQJ�WKH�UHYLHZ��$Q\�XQLTXH�LGHQWLILFDWLRQ�QXPEHUV�DVVLJQHG�WR�WKH�UHYLHZ�E\�WKH
LQGLYLGXDOV�RU�ERGLHV�OLVWHG�VKRXOG�EH�LQFOXGHG�
)XQGHG�E\�WKH�+XQWHU�&DQFHU�5HVHDUFK�$OOLDQFH

�� &RQIOLFWV�RI�LQWHUHVW
/LVW�DQ\�FRQGLWLRQV�WKDW�FRXOG�OHDG�WR�DFWXDO�RU�SHUFHLYHG�XQGXH�LQIOXHQFH�RQ�MXGJHPHQWV�FRQFHUQLQJ�WKH�PDLQ�WRSLF
LQYHVWLJDWHG�LQ�WKH�UHYLHZ�
$UH�WKHUH�DQ\�DFWXDO�RU�SRWHQWLDO�FRQIOLFWV�RI�LQWHUHVW"
1RQH�NQRZQ

�� &ROODERUDWRUV
*LYH�WKH�QDPH��DIILOLDWLRQ�DQG�UROH�RI�DQ\�LQGLYLGXDOV�RU�RUJDQLVDWLRQV�ZKR�DUH�ZRUNLQJ�RQ�WKH�UHYLHZ�EXW�ZKR�DUH�QRW
OLVWHG�DV�UHYLHZ�WHDP�PHPEHUV�

� �� 7LWOH )LUVW�QDPH /DVW�QDPH 2UJDQLVDWLRQ�GHWDLOV

5HYLHZ�PHWKRGV

�� 5HYLHZ�TXHVWLRQ�V�
6WDWH�WKH�TXHVWLRQ�V��WR�EH�DGGUHVVHG���UHYLHZ�REMHFWLYHV��3OHDVH�FRPSOHWH�D�VHSDUDWH�ER[�IRU�HDFK�TXHVWLRQ�
([DPLQH�WKH�HIIHFWLYHQHVV�RI�VPRNLQJ�FHVVDWLRQ�LQWHUYHQWLRQV�RQ�VPRNLQJ�FHVVDWLRQ�UDWHV�LQ�DGXOW�+1&�SDWLHQWV

�� 6HDUFKHV
*LYH�GHWDLOV�RI�WKH�VRXUFHV�WR�EH�VHDUFKHG��DQG�DQ\�UHVWULFWLRQV��H�J��ODQJXDJH�RU�SXEOLFDWLRQ�SHULRG���7KH�IXOO�VHDUFK
VWUDWHJ\�LV�QRW�UHTXLUHG��EXW�PD\�EH�VXSSOLHG�DV�D�OLQN�RU�DWWDFKPHQW�
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7KH�IROORZLQJ�HOHFWURQLF�GDWDEDVHV�ZLOO�EH�VHDUFKHG�IRU�SRWHQWLDOO\�HOLJLEOH�VWXGLHV�SXEOLVKHG�XS�WR�)HEUXDU\�������WKH
&RFKUDQH�&HQWUDO�5HJLVWHU�RI�&RQWUROOHG�WULDOV��&(175$/��LQ�WKH�&RFKUDQH�/LEUDU\��0('/,1(��(0%$6(��3V\F,1)2
DQG�&,1$+/��7KH�0('/,1(�VHDUFK�VWUDWHJ\�ZLOO�EH�DGDSWHG�IRU�RWKHU�GDWDEDVHV�DQG�ZLOO�LQFOXGH�ILOWHUV�XVHG�LQ�RWKHU
V\VWHPDWLF�UHYLHZV�IRU�SRSXODWLRQ��KHDG�DQG�QHFN�FDQFHU�SDWLHQWV��DQG�KHDOWK�EHKDYLRXU��VPRNLQJ�FHVVDWLRQ��ZLOO�EH
EDVHG�RQ�&RFKUDQH�7REDFFR�$GGLFWLRQ�*URXS�VWDQGDUG�UHYLHZ�WHUPV��$�*RRJOH�6FKRODU�VHDUFK�IRU�DUWLFOHV�SXEOLVKHG
RQOLQH�EHWZHHQ������WR�)HEUXDU\������ZLOO�DOVR�EH�FRQGXFWHG��$GGLWLRQDOO\��KDQG�VHDUFKHV�ZLOO�EH�SHUIRUPHG�RI�WKH
UHIHUHQFH�OLVWV�RI�LQFOXGHG�VWXGLHV��7KHUH�ZLOO�EH�QR�UHVWULFWLRQ�RQ�WKH�OHQJWK�RI�WKH�VWXG\�IROORZ�XS�SHULRG��RU�FRXQWU\�RI
RULJLQ��2QO\�VWXGLHV�SXEOLVKHG�LQ�(QJOLVK�ODQJXDJH�ZLOO�EH�LQFOXGHG��

�� 85/�WR�VHDUFK�VWUDWHJ\
,I�\RX�KDYH�RQH��JLYH�WKH�OLQN�WR�\RXU�VHDUFK�VWUDWHJ\�KHUH��$OWHUQDWLYHO\�\RX�FDQ�H�PDLO�WKLV�WR�35263(52�DQG�ZH
ZLOO�VWRUH�DQG�OLQN�WR�LW�

,�JLYH�SHUPLVVLRQ�IRU�WKLV�ILOH�WR�EH�PDGH�SXEOLFO\�DYDLODEOH
<HV

�� &RQGLWLRQ�RU�GRPDLQ�EHLQJ�VWXGLHG
*LYH�D�VKRUW�GHVFULSWLRQ�RI�WKH�GLVHDVH��FRQGLWLRQ�RU�KHDOWKFDUH�GRPDLQ�EHLQJ�VWXGLHG��7KLV�FRXOG�LQFOXGH�KHDOWK�DQG
ZHOOEHLQJ�RXWFRPHV�
7REDFFR�VPRNLQJ�DEVWLQHQFH��7KH�&RFKUDQH�7REDFFR�$GGLFWLRQ�*URXS�GHVFULEHV�DEVWLQHQFH�DV�D�SHULRG�RI�EHLQJ
TXLW��L�H��VWRSSLQJ�WKH�XVH�RI�FLJDUHWWHV�RU�RWKHU�WREDFFR�SURGXFWV��,W�PD\�EH�GHILQHG�LQ�YDULRXV�ZD\V�LQFOXGLQJ�SRLQW
SUHYDOHQFH�DEVWLQHQFH��SURORQJHG�DEVWLQHQFH��RU�FRQWLQXRXV�VXVWDLQHG�DEVWLQHQFH�

�� 3DUWLFLSDQWV�SRSXODWLRQ
*LYH�VXPPDU\�FULWHULD�IRU�WKH�SDUWLFLSDQWV�RU�SRSXODWLRQV�EHLQJ�VWXGLHG�E\�WKH�UHYLHZ��7KH�SUHIHUUHG�IRUPDW�LQFOXGHV
GHWDLOV�RI�ERWK�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�
3DUWLFLSDQWV�RI�LQFOXGHG�VWXGLHV�ZLOO�EH�DGXOWV�ZKR�KDYH�EHHQ�GLDJQRVHG�RI�KHDG�DQG�QHFN�FDQFHU��+1&��DW�DQ\�VWDJH
RI�WUHDWPHQW��WKH�GHILQLWLRQ�RI�+1&�ZLOO�LQFOXGH�FDQFHUV�LQYROYLQJ�WKH�QDVRSKDU\Q[��RURSKDU\Q[��RUDO�FDYLW\��ODU\Q[�DQG
K\SRSKDU\Q[��6WXGLHV�ZLOO�EH�H[FOXGHG�LI�WKH\�UHSRUW�RQ�+1&�SDWLHQWV�DPRQJ�D�PRUH�KHWHURJHQHRXV�VDPSOH�DQG�GR
QRW�UHSRUW�UHVXOWV�VSHFLILF�WR�D�+1&�VXE�JURXS��6WXGLHV�ZKLFK�H[DPLQH�WKH�VPRNLQJ�FHVVDWLRQ�RXWFRPHV�IRU�FDUHUV�RI
+1&�SDWLHQWV�ZLOO�EH�H[FOXGHG�

�� ,QWHUYHQWLRQ�V���H[SRVXUH�V�
*LYH�IXOO�DQG�FOHDU�GHVFULSWLRQV�RI�WKH�QDWXUH�RI�WKH�LQWHUYHQWLRQV�RU�WKH�H[SRVXUHV�WR�EH�UHYLHZHG
$Q\�LQWHUYHQWLRQ�WKDW�DLPV�WR�LPSURYH�WKH�VPRNLQJ�FHVVDWLRQ�RXWFRPHV�RI�KHDG�DQG�QHFN�FDQFHU�SDWLHQWV�LQ�ZKLFK
SDUW�RI�WKH�LQWHUYHQWLRQ�ZDV�FRQGXFWHG�LQ�D�KHDOWK�FDUH�VHWWLQJ��H�J��FOLQLFV�DQG�KRVSLWDOV�ZLOO�EH�FRQVLGHUHG�IRU
LQFOXVLRQ��,QWHUYHQWLRQV�FRXOG�LQFOXGH�SV\FKRVRFLDO��EHKDYLRXUDO��VXFK�DV�FRXQVHOOLQJ��EULHI�DGYLFH��ZHE�EDVHG
LQIRUPDWLRQ�DQG�EHKDYLRXUDO�VXSSRUW��DQG�RU�SKDUPDFRORJLFDO�FRPSRQHQWV��PHGLFDWLRQ��157���,QWHUYHQWLRQV�WDUJHWLQJ
LPSURYHPHQW�RI�GHOLYHU\�RI�VPRNLQJ�FHVVDWLRQ�VHUYLFHV�ZLOO�EH�LQFOXGHG�RQO\�ZKHQ�GDWD�IRU�FKDQJHV�LQ�VPRNLQJ
EHKDYLRXU�LQ�VDPSOH�RI�+1&�SDWLHQWV�ZHUH�DOVR�UHSRUWHG��6WXGLHV�WKDW�UHSRUWHG�RQ�SRSXODWLRQ�OHYHO�SXEOLF�KHDOWK
LQWHUYHQWLRQV��VXFK�DV�PDVV�PHGLD�FDPSDLJQV��WD[DWLRQ�DQG�UHVWULFWLRQV�RQ�WREDFFR�DGYHUWLVLQJ��ZLOO�EH�H[FOXGHG�

�� &RPSDUDWRU�V��FRQWURO
:KHUH�UHOHYDQW��JLYH�GHWDLOV�RI�WKH�DOWHUQDWLYHV�DJDLQVW�ZKLFK�WKH�PDLQ�VXEMHFW�WRSLF�RI�WKH�UHYLHZ�ZLOO�EH�FRPSDUHG
�H�J��DQRWKHU�LQWHUYHQWLRQ�RU�D�QRQ�H[SRVHG�FRQWURO�JURXS��
$Q\�LQWHUYHQWLRQ�ZLWK�D�SDUDOOHO�FRQWURO��DFWLYH��ZDLWOLVWHG��FDUH�DV�XVXDO��JURXS�ZLOO�EH�LQFOXGHG�

�� 7\SHV�RI�VWXG\�WR�EH�LQFOXGHG
*LYH�GHWDLOV�RI�WKH�VWXG\�GHVLJQV�WR�EH�LQFOXGHG�LQ�WKH�UHYLHZ��,I�WKHUH�DUH�QR�UHVWULFWLRQV�RQ�WKH�W\SHV�RI�VWXG\�GHVLJQ
HOLJLEOH�IRU�LQFOXVLRQ��WKLV�VKRXOG�EH�VWDWHG�
%RWK�UDQGRPLVHG�DQG�QRQ�UDQGRPLVHG�FRQWUROOHG�WULDOV�

�� &RQWH[W
*LYH�VXPPDU\�GHWDLOV�RI�WKH�VHWWLQJ�DQG�RWKHU�UHOHYDQW�FKDUDFWHULVWLFV�ZKLFK�KHOS�GHILQH�WKH�LQFOXVLRQ�RU�H[FOXVLRQ
FULWHULD�
6WXGLHV�PD\�EH�FRQGXFWHG�LQ�D�YDULHW\�RI�KHDOWK�VHWWLQJV�ZKHUH�+1&�SDWLHQWV�UHFHLYH�WUHDWPHQW��VXFK�DV�FOLQLFV�
KRVSLWDOV��HWF����7UHDWPHQW�PD\�LQFOXGH�UDGLRWKHUDS\��FKHPRWKHUDS\��VXUJHU\�RU�D�FRPELQDWLRQ�RI�WKHVH�

�� 3ULPDU\�RXWFRPH�V�
*LYH�WKH�PRVW�LPSRUWDQW�RXWFRPHV�
���7R�EH�LQFOXGHG�LQ�WKH�WULDOV�QHHGHG�WR�UHSRUW�D�PHDVXUH�RI�VPRNLQJ�FHVVDWLRQ��7KLV�FRXOG�LQFOXGH�SRLQW�SUHYDOHQFH
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RU�FRQWLQXRXV�PHDVXUHV�RI�VPRNLQJ�DEVWLQHQFH��RU�FXUUHQW�VPRNLQJ�VWDWXV��6PRNLQJ�FHVVDWLRQ�FRXOG�EH�DVVHVVHG�YLD
VHOI�UHSRUW���H�J��LQWHUYLHZV��TXHVWLRQQDLUHV�DQG�VXUYH\V��RU�ELRFKHPLFDO�PHDVXUHV��H�J��FDUERQ�PRQR[LGH��&2��RU
FRWLQLQH�DVVHVVPHQW��

*LYH�LQIRUPDWLRQ�RQ�WLPLQJ�DQG�HIIHFW�PHDVXUHV��DV�DSSURSULDWH�
�

�� 6HFRQGDU\�RXWFRPHV
/LVW�DQ\�DGGLWLRQDO�RXWFRPHV�WKDW�ZLOO�EH�DGGUHVVHG��,I�WKHUH�DUH�QR�VHFRQGDU\�RXWFRPHV�HQWHU�1RQH�
���:KLOH�QRW�DQ�LQFOXVLRQ�FULWHULD��ZH�H[WUDFWHG�DQ\�PHDVXUH�RI�VPRNLQJ�EHKDYLRXU�LQFOXGLQJ�FRQVXPSWLRQ�RI�FLJDUHWWHV
SHU�GD\��OHYHO�RI�QLFRWLQH�GHSHQGHQFH��TXLW�DWWHPSWV�DQG�VWDJH�RI�FKDQJH��6XFK�GDWD�PD\�EH�REWDLQHG�IURP�ERWK�VHOI�
UHSRUW�H�J��LQWHUYLHZV��TXHVWLRQQDLUHV�DQG�VXUYH\V�RU�ELRFKHPLFDO�YHULILFDWLRQ�H�J��&2�PHDVXUHV�DQG�FRWLQLQH
FRQILUPHG�PHDVXUHV�

� *LYH�LQIRUPDWLRQ�RQ�WLPLQJ�DQG�HIIHFW�PHDVXUHV��DV�DSSURSULDWH�

�� 'DWD�H[WUDFWLRQ��VHOHFWLRQ�DQG�FRGLQJ�
*LYH�WKH�SURFHGXUH�IRU�VHOHFWLQJ�VWXGLHV�IRU�WKH�UHYLHZ�DQG�H[WUDFWLQJ�GDWD��LQFOXGLQJ�WKH�QXPEHU�RI�UHVHDUFKHUV
LQYROYHG�DQG�KRZ�GLVFUHSDQFLHV�ZLOO�EH�UHVROYHG��/LVW�WKH�GDWD�WR�EH�H[WUDFWHG�
7LWOHV�DQG�DEVWUDFWV�UHWULHYHG�E\�HOHFWURQLF�VHDUFKHV�ZLOO�EH�H[SRUWHG�WR�D�UHIHUHQFH�PDQDJHPHQW�GDWDEDVH��L�H�
(QG1RWH��WR�UHPRYH�GXSOLFDWHV��7KH�UHIHUHQFHV�ZLOO�WKHQ�EH�H[SRUWHG�WR�WKH�RQOLQH�VRIWZDUH�WRRO�&RYLGHQFH�IRU
VFUHHQLQJ��7ZR�UHYLHZHUV�ZLOO�LQGHSHQGHQWO\�VFUHHQ�WKH�VDPH�����VDPSOH�RI�WLWOHV�DQG�DEVWUDFWV�WR�HQVXUH
FRQVLVWHQF\��2QH�UHYLHZHU�ZLOO�VFUHHQ�DOO�UHPDLQLQJ�WLWOHV�DQG�DEVWUDFWV��7KH�UHYLHZHUV�ZLOO�QRW�EH�EOLQG�WR�WKH�DXWKRU
RU�MRXUQDO�LQIRUPDWLRQ��7KH�IXOO�WH[WV�RI�PDQXVFULSWV�ZLOO�EH�REWDLQHG�IRU�DOO�SRWHQWLDOO\�HOLJLEOH�VWXGLHV�IRU�IXUWKHU
H[DPLQDWLRQ��)RU�DOO�IXOO�WH[W�PDQXVFULSWV��WKH�SULPDU\�UHDVRQ�IRU�H[FOXVLRQ�ZLOO�EH�UHFRUGHG�DQG�GRFXPHQWHG�LQ�WKH
H[FOXGHG�VWXGLHV�WDEOH��'LVFUHSDQFLHV�EHWZHHQ�WKH�WZR�UHYLHZ�DXWKRUV�UHJDUGLQJ�VWXG\�HOLJLELOLW\�ZLOO�EH�UHVROYHG�E\
GLVFXVVLRQ�DQG�FRQVHQVXV�DQG�LI�QHFHVVDU\��D�WKLUG�UHYLHZHU��'DWD�H[WUDFWLRQ�DQG�PDQDJHPHQW��WKH�VDPH�WZR
UHYLHZHUV�ZLOO�LQGHSHQGHQWO\�H[WUDFW�LQIRUPDWLRQ�IURP�WKH�LQFOXGHG�WULDOV�XVLQJ�D�GDWD�H[WUDFWLRQ�IRUP�WKDW�ZLOO�EH
GHYHORSHG�EDVHG�RQ�UHFRPPHQGDWLRQV�IURP�WKH�&RFKUDQH�+DQGERRN�IRU�6\VWHPDWLF�5HYLHZV�RI�,QWHUYHQWLRQV��7KH
GDWD�H[WUDFWLRQ�IRUP�ZLOO�EH�SLORWHG�EHIRUH�XVH��'LVFUHSDQFLHV�EHWZHHQ�UHYLHZHUV�UHJDUGLQJ�GDWD�H[WUDFWLRQ�ZLOO�EH
UHVROYHG�E\�GLVFXVVLRQ�DQG�FRQVHQVXV�DQG�LI�QHFHVVDU\��D�WKLUG�UHYLHZHU��7KH�FKDUDFWHULVWLFV�RI�HDFK�VWXG\�H[WUDFWHG�
LQFOXGHG�VWXG\�GHVLJQ��VHWWLQJ��FRXQWU\��SDUWLFLSDQWV��JHQGHU��DJH��LQWHUYHQWLRQ�FKDUDFWHULVWLFV�DQG�RXWFRPHV�

�� 5LVN�RI�ELDV��TXDOLW\��DVVHVVPHQW
6WDWH�ZKHWKHU�DQG�KRZ�ULVN�RI�ELDV�ZLOO�EH�DVVHVVHG��KRZ�WKH�TXDOLW\�RI�LQGLYLGXDO�VWXGLHV�ZLOO�EH�DVVHVVHG��DQG
ZKHWKHU�DQG�KRZ�WKLV�ZLOO�LQIOXHQFH�WKH�SODQQHG�V\QWKHVLV�
7ZR�UHYLHZHUV�ZLOO�LQGHSHQGHQWO\�DVVHVV�WKH�ULVN�RI�ELDV�RI�DOO�LQFOXGHG�VWXGLHV��6WXGLHV�LQFOXGHG�LQ�WKH�UHYLHZ�ZLOO�EH
DVVHVVHG�IRU�PHWKRGRORJLFDO�TXDOLW\�XVLQJ�WKH�(IIHFWLYH�3XEOLF�+HDOWK�3UDFWLFH�3URMHFW�4XDOLW\�$VVHVVPHQW�7RRO�IRU
TXDQWLWDWLYH�VWXGLHV��'LVDJUHHPHQW�EHWZHHQ�UDWHUV�ZLOO�EH�UHVROYHG�E\�GLVFXVVLRQ�DQG�FRQVHQVXV�ZLWK�WKH�LQYROYHPHQW
�LI�QHFHVVDU\��RI�D�WKLUG�UHYLHZHU�

�� 6WUDWHJ\�IRU�GDWD�V\QWKHVLV
*LYH�WKH�SODQQHG�JHQHUDO�DSSURDFK�WR�EH�XVHG��IRU�H[DPSOH�ZKHWKHU�WKH�GDWD�WR�EH�XVHG�ZLOO�EH�DJJUHJDWH�RU�DW�WKH
OHYHO�RI�LQGLYLGXDO�SDUWLFLSDQWV��DQG�ZKHWKHU�D�TXDQWLWDWLYH�RU�QDUUDWLYH��GHVFULSWLYH��V\QWKHVLV�LV�SODQQHG��:KHUH
DSSURSULDWH�D�EULHI�RXWOLQH�RI�DQDO\WLF�DSSURDFK�VKRXOG�EH�JLYHQ�
,W�LV�DQWLFLSDWHG�WKDW�WKHUH�ZLOO�EH�D�UDQJH�RI�RXWFRPHV�PHDVXUHV�UHSRUWHG�DFURVV�LQFOXGHG�VWXGLHV��ZKLFK�PD\�PDNH
PHWD�DQDO\VLV�RI�WKH�GDWD�IURP�WKHVH�WULDOV�LQDSSURSULDWH��LQ�ZKLFK�FDVH�WKH�ILQGLQJV�RI�LQFOXGHG�VWXGLHV�ZLOO�EH
SUHVHQWHG�QDUUDWLYHO\��+RZHYHU��LI�DSSURSULDWH��DWWHPSWV�ZLOO�EH�PDGH�WR�FRQGXFW�PHWD�DQDO\VLV�XVLQJ�GDWD�IURP
LQFOXGHG�WULDOV�

�� $QDO\VLV�RI�VXEJURXSV�RU�VXEVHWV
*LYH�DQ\�SODQQHG�H[SORUDWLRQ�RI�VXEJURXSV�RU�VXEVHWV�ZLWKLQ�WKH�UHYLHZ��µ1RQH�SODQQHG¶�LV�D�YDOLG�UHVSRQVH�LI�QR
VXEJURXS�DQDO\VHV�DUH�SODQQHG�
:KHUH�SRVVLEOH�VXE�JURXS�DQDO\VLV�ZLOO�EH�FRQGXFWHG�WR�GHWHUPLQH�GLIIHUHQFHV�E\�WUHDWPHQW�PRGDOLWLHV��L�H�
UDGLRWKHUDS\��FKHPRWKHUDS\��VXUJHU\�RU�FRPELQHG���LQWHUYHQWLRQ�W\SH��H�J��157��SV\FKRORJLFDO���DQG�VWDJH�RI
WUHDWPHQW��SULRU��GXULQJ��DIWHU��

5HYLHZ�JHQHUDO�LQIRUPDWLRQ

�� 7\SH�DQG�PHWKRG�RI�UHYLHZ
6HOHFW�WKH�W\SH�RI�UHYLHZ�DQG�WKH�UHYLHZ�PHWKRG�IURP�WKH�GURS�GRZQ�OLVW�

                               Page: 4 / 7



	

APPENDIX A19: PROSPERO registration for Paper Six A 105	

 
  

,QWHUYHQWLRQ��6\VWHPDWLF�UHYLHZ
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�� /DQJXDJH
6HOHFW�WKH�ODQJXDJH�V��LQ�ZKLFK�WKH�UHYLHZ�LV�EHLQJ�ZULWWHQ�DQG�ZLOO�EH�PDGH�DYDLODEOH��IURP�WKH�GURS�GRZQ�OLVW��8VH
WKH�FRQWURO�NH\�WR�VHOHFW�PRUH�WKDQ�RQH�ODQJXDJH�
(QJOLVK

:LOO�D�VXPPDU\�DEVWUDFW�EH�PDGH�DYDLODEOH�LQ�(QJOLVK"
<HV

�� &RXQWU\
6HOHFW�WKH�FRXQWU\�LQ�ZKLFK�WKH�UHYLHZ�LV�EHLQJ�FDUULHG�RXW�IURP�WKH�GURS�GRZQ�OLVW��)RU�PXOWL�QDWLRQDO�FROODERUDWLRQV
VHOHFW�DOO�WKH�FRXQWULHV�LQYROYHG��8VH�WKH�FRQWURO�NH\�WR�VHOHFW�PRUH�WKDQ�RQH�FRXQWU\�
$XVWUDOLD��6SDLQ

�� 2WKHU�UHJLVWUDWLRQ�GHWDLOV
*LYH�WKH�QDPH�RI�DQ\�RUJDQLVDWLRQ�ZKHUH�WKH�V\VWHPDWLF�UHYLHZ�WLWOH�RU�SURWRFRO�LV�UHJLVWHUHG�WRJHWKHU�ZLWK�DQ\�XQLTXH
LGHQWLILFDWLRQ�QXPEHU�DVVLJQHG��,I�H[WUDFWHG�GDWD�ZLOO�EH�VWRUHG�DQG�PDGH�DYDLODEOH�WKURXJK�D�UHSRVLWRU\�VXFK�DV�WKH
6\VWHPDWLF�5HYLHZ�'DWD�5HSRVLWRU\��65'5���GHWDLOV�DQG�D�OLQN�VKRXOG�EH�LQFOXGHG�KHUH��

�� 5HIHUHQFH�DQG�RU�85/�IRU�SXEOLVKHG�SURWRFRO
*LYH�WKH�FLWDWLRQ�IRU�WKH�SXEOLVKHG�SURWRFRO��LI�WKHUH�LV�RQH�
0F&DUWHU��.���0DUWtQH]��8���%ULWWRQ��%���%DNHU��$���%RQHYVNL��%���&DUWHU��*���%HFN��$���:UDWWHQ��&���*XLOODXPLHU��$��
+DOSLQ��6��$���:ROIHQGHQ��/��6PRNLQJ�FHVVDWLRQ�FDUH�DPRQJ�SDWLHQWV�ZLWK�KHDG�DQG�QHFN�FDQFHU��D�V\VWHPDWLF�UHYLHZ�
%0-�2SHQ�����������H�������GRL���������EPMRSHQ�������������

*LYH�WKH�OLQN�WR�WKH�SXEOLVKHG�SURWRFRO��LI�WKHUH�LV�RQH��7KLV�PD\�EH�WR�DQ�H[WHUQDO�VLWH�RU�WR�D�SURWRFRO�GHSRVLWHG�ZLWK
&5'�LQ�SGI�IRUPDW�

�

,�JLYH�SHUPLVVLRQ�IRU�WKLV�ILOH�WR�EH�PDGH�SXEOLFO\�DYDLODEOH
<HV

�� 'LVVHPLQDWLRQ�SODQV
*LYH�EULHI�GHWDLOV�RI�SODQV�IRU�FRPPXQLFDWLQJ�HVVHQWLDO�PHVVDJHV�IURP�WKH�UHYLHZ�WR�WKH�DSSURSULDWH�DXGLHQFHV�
:H�SODQ�WR�SXEOLVK�WKLV�UHYLHZ�LQ�DQ�RSHQ�DFFHVV�MRXUQDO�

'R�\RX�LQWHQG�WR�SXEOLVK�WKH�UHYLHZ�RQ�FRPSOHWLRQ"
<HV

�� .H\ZRUGV
*LYH�ZRUGV�RU�SKUDVHV�WKDW�EHVW�GHVFULEH�WKH�UHYLHZ���2QH�ZRUG�SHU�ER[��FUHDWH�D�QHZ�ER[�IRU�HDFK�WHUP�
VPRNLQJ�FHVVDWLRQ

KHDG�DQG�QHFN�FDQFHU

WREDFFR�VPRNLQJ

LQWHUYHQWLRQV

�� 'HWDLOV�RI�DQ\�H[LVWLQJ�UHYLHZ�RI�WKH�VDPH�WRSLF�E\�WKH�VDPH�DXWKRUV
*LYH�GHWDLOV�RI�HDUOLHU�YHUVLRQV�RI�WKH�V\VWHPDWLF�UHYLHZ�LI�DQ�XSGDWH�RI�DQ�H[LVWLQJ�UHYLHZ�LV�EHLQJ�UHJLVWHUHG�
LQFOXGLQJ�IXOO�ELEOLRJUDSKLF�UHIHUHQFH�LI�SRVVLEOH�

�� &XUUHQW�UHYLHZ�VWDWXV
5HYLHZ�VWDWXV�VKRXOG�EH�XSGDWHG�ZKHQ�WKH�UHYLHZ�LV�FRPSOHWHG�DQG�ZKHQ�LW�LV�SXEOLVKHG�
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2	 CONTROLLED-CLINICAL-TRIAL.pt. 
3	 PRAGMATIC-CLINICAL-TRIAL.pt. 
4	 CLINICAL-TRIAL.pt. 
5	 Qualitative research/ or qualitative 
6	 Random-Allocation/ 
7	 double-blind-method/ 
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24	 exp Tobacco-/ 
25	 exp Nicotine-/ 
26	 smok* 
27	 Smoking/ 
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30	 exp HEAD/ and NECK NEOPLASMS/ 
31	 (head or neck or upper aerodigestive tract or uadt or nasopharynx or 

oropharynx or oral cavity or larynx or hypopharynx) adj5 (cancer* or 
neoplas* or tumor* or tumour* or malignant* or car-cinom* or 
carcinom*) 

32	 30 or 31 
33	 17 and 29 and 32 



	

APPENDIX A21: Paper Six – Published manuscript B 109 

APPENDIX A21: Paper Six - Published manuscript 

 
 
  

Smoking cessation care among patients
with head and neck cancer:
a systematic review

Kristen McCarter,1 Úrsula Martínez,2 Ben Britton,3 Amanda Baker,3

Billie Bonevski,3 Gregory Carter,3 Alison Beck,3 Chris Wratten,3,4

Ashleigh Guillaumier,3 Sean A Halpin,1 Luke Wolfenden3

To cite: McCarter K,
Martínez Ú, Britton B, et al.
Smoking cessation care
among patients with head
and neck cancer:
a systematic review. BMJ
Open 2016;6:e012296.
doi:10.1136/bmjopen-2016-
012296

▸ Prepublication history and
additional material is
available. To view please visit
the journal (http://dx.doi.org/
10.1136/bmjopen-2016-
012296).

Received 14 April 2016
Revised 10 July 2016
Accepted 19 August 2016

1School of Psychology, The
University of Newcastle,
Callaghan, New South Wales,
Australia
2Smoking Cessation and
Addictive Disorders Unit,
Department of Clinical
Psychology and
Psychobiology, University of
Santiago de Compostela,
Galicia, Spain
3School of Medicine & Public
Health, The University of
Newcastle, Callaghan, New
South Wales, Australia
4Department of Radiation
Oncology, Calvary Mater
Newcastle Hospital, Waratah,
New South Wales, Australia

Correspondence to
Kristen McCarter;
Kristen.McCarter@newcastle.
edu.au

ABSTRACT
Objective: To examine the effectiveness of smoking
cessation interventions in improving cessation rates
and smoking related behaviour in patients with head
and neck cancer (HNC).
Design: A systematic review of randomised and non-
randomised controlled trials.
Methods: We searched the following data sources:
CENTRAL in the Cochrane Library, MEDLINE, EMBASE,
PsycINFO and CINAHL up to February 2016. A search
of reference lists of included studies and Google
Scholar (first 200 citations published online between
2000 and February 2016) was also undertaken. The
methodological quality of included studies was
assessed using the Effective Public Health Practice
Project Quality Assessment Tool (EPHPP). 2 study
authors independently screened and extracted data with
disagreements resolved via consensus.
Results: Of the 5167 studies identified, 3 were eligible
and included in the review. Trial designs of included
studies were 2 randomised controlled trials and 1
non-randomised controlled trial. 2 studies received a
weak methodological rating and 1 received a
moderate methodological rating. The trials examine the
impact of the following interventions: (1) nurse
delivered cognitive–behaviour therapy (CBT) via
telephone and accompanied by a workbook, combined
with pharmacotherapy; (2) nurse and physician brief
advice to quit and information booklets combined
with pharmacotherapy; and (3) surgeon delivered
enhanced advice to quit smoking augmented by
booster sessions. Only the trial of the nurse delivered
CBT and pharmacotherapy reported significant
increases in smoking cessation rates. 1 study
measured quit attempts and the other assessed
consumption of cigarettes per day and readiness to
change. There was no significant improvement in quit
attempts or cigarettes smoked per day among patients
in the intervention groups, relative to control.
Conclusions: There are very few studies evaluating
the effectiveness of smoking cessation interventions
that report results specific to the HNC population. The
3 trials identified reported equivocal findings. Extended
CBT counselling coupled with pharmacotherapy may
be effective.
Trial registration number: CRD42016016421.

INTRODUCTION
Tobacco use is a key risk factor for head and
neck cancer (HNC)1 with more than 75% of
these cancers attributable to the combination
of tobacco and alcohol use.2 Human papil-
loma virus is another common cause of HNC
and smoking in this group while not causative,
has been shown to influence prognosis signifi-
cantly.3 At least one-third of patients with HNC
continue to smoke after diagnosis.4–6

Continued smoking increases risk for other
smoking-related diseases, second primary
tumours,7 disease recurrence8 and reduced
treatment efficacy, increases toxicity and side
effects from radiotherapy5 9 and negatively
affects overall survival.5 Approximately 10–12%
of patients with HNC develop a new cancer in
the head and neck region within 2–3 years
after the first cancer diagnosis.10

In addition to the diverse health benefits
of permanent smoking cessation, quitting
can have more specific benefits for patients
with a cancer diagnosis. A number of studies
have reported improvements in the progno-
sis of patients with a cancer diagnosis follow-
ing smoking cessation.5 8 11 12 For example,
quitting smoking among patients with locally

Strengths and limitations of this study

▪ To the best of our knowledge, this is the first
systematic review examining the effectiveness of
smoking cessation interventions in improving
cessation rates and smoking-related behaviour in
patients with head and neck cancer.

▪ The quality of the studies included in this review
were compromised by small sample sizes and
reliance on self-reported outcomes of smoking
cessation that were not biochemically verified in
two of the three included studies.

▪ Varying interventions, outcomes and end points,
and the limited number of studies precluded
quantitative synthesis of the trial findings.

McCarter K, et al. BMJ Open 2016;6:e012296. doi:10.1136/bmjopen-2016-012296 1
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advanced HNC has been associated with a twofold increase
in complete response to radiation therapy.5 Abstinence
from smoking in patients with cancer has also been asso-
ciated with less pain, higher quality of life scores and better
performance status.13 Furthermore, smoking abstinence
following diagnosis reduces morbidity and mortality,5 14

particularly among those with smoking-related cancers such
as HNC and those diagnosed with a curable disease.15

Systematic reviews of smoking cessation interventions in
the general oncology population have found that high-
intensity, multicomponent interventions that include a
combination of pharmacological and behavioural
approaches are effective in improving cessation rates.16 17

However, no reviews of the effectiveness of smoking cessa-
tion interventions for patients with HNC exist. Patients
with varying types of cancer have been found to respond
differently to cessation treatment depending on the per-
ceived relevance of patient tobacco use to the onset or
recovery from cancer.18 Further, among patients with
HNC, the location of the malignancy and treatment can
cause difficulty in eating, fatigue, mucositis, dry mouth
and taste changes19 that may uniquely influence patient
receptivity to some pharmacotherapy interventions such as
nicotine gum and require a tailored approach to cessation
treatment. In addition to smoking, alcohol use is a key risk
factor for HNC and a substantial proportion continue to
drink alcohol, with ∼16% continuing to drink at hazard-
ous levels after diagnosis.4 20 Such comorbidities present
further obstacles to smoking cessation in this population21

and therefore may warrant tailored treatment.
Furthermore, research in this particular cancer population
has characterised patients with HNC as a particularly vul-
nerable group, with many living alone and having a
limited social network.22 These factors may also necessitate
extra support for patients with HNC to quit smoking.
Given the importance of ceasing tobacco use among

patients with HNC and the lack of guidance from previous
systematic reviews regarding effective cessation treatment
among this group, the primary aim of this review is to
examine the effectiveness of smoking cessation interven-
tions on smoking cessation rates in adult patients with HNC.

METHODS
This systematic review was performed in accordance with
a predetermined protocol and is reported to be consis-
tent with the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) statement.23 The
review was prospectively registered with PROSPERO
(CRD42016016421).

Eligibility criteria
Study characteristics
Types of studies
Studies with the following study designs were considered
for inclusion:
▸ Randomised controlled trials, including cluster ran-

domised controlled trials;

▸ Staggered enrolment trials or stepped-wedged trials;
▸ Quasi-randomised trials;
▸ Quasi-experimental trials with comparison/control

groups, including non-randomised pre–post (before–
after) trials with one or more intervention and
control groups, time-series/interrupted time-series
trials (including multiple baseline trials) with inde-
pendent control groups, preference trials and regres-
sion discontinuity trials;

▸ Natural experiment studies that have a comparison
group.
Trials without parallel comparison or control groups

were excluded. There was no restriction based on length
of follow-up or the year of publication. Studies were
limited to those published in English in peer-reviewed
scientific journals. Comparison groups for included
trials could include no intervention controls, ‘usual’
practice or alternative interventions.

Participants
Participants of included studies were adults diagnosed
with HNC (including cancers of the nasopharynx, oro-
pharynx, oral cavity, larynx and hypopharynx) and
current smokers or those who had recently quit, due to
the potential for relapse. There were no restrictions on
type (eg, radiotherapy, surgery, chemotherapy) or stage
(eg, pre, during, post) of treatment. Studies that exami-
ned a heterogeneous group of patients with cancer but
did not report results specific to an HNC subgroup were
excluded. Studies that examined smoking cessation for
carers of patients with HNC were also excluded.

Types of interventions
Interventions that aimed to improve the smoking cessa-
tion outcomes of patients with HNC in whom part of
the intervention was conducted in a healthcare setting
(eg, clinics and hospitals) were included. Interventions
could include psychosocial and behavioural (such as
counselling, brief advice, referral, web-based information
and behavioural support) and/or pharmacological com-
ponents (medication, nicotine replacement therapy
(NRT)). Interventions targeting improvement of delivery
of smoking cessation services were included only when
data for changes in smoking outcomes of patients with
HNC were also reported. Studies that reported on
population-level public health interventions (such as
mass media campaigns, taxation and restrictions on
tobacco advertising) were excluded.

Outcomes
Primary outcome:
▸ To be included, trials needed to report a measure of

smoking cessation. This could include point preva-
lence or continuous abstinence, or current smoking
status. Smoking cessation could be assessed via self-
report (eg, interviews, questionnaires and surveys) or
biochemical measures (eg, carbon monoxide or coti-
nine assessment).

2 McCarter K, et al. BMJ Open 2016;6:e012296. doi:10.1136/bmjopen-2016-012296
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Secondary outcomes:
▸ While not an inclusion criterion, we extracted any

additional measures of smoking behaviour reported
in trials as a study outcome including consumption of
cigarettes per day, level of nicotine dependence, quit
attempts and stage of change. Such data may be
obtained via self-report (eg, interviews, questionnaires
and surveys) or other methods.

Information sources
Electronic databases
The following electronic databases were searched for
potentially eligible studies published up to February
2016: the Cochrane Central Register of Controlled trials
(CENTRAL) in the Cochrane Library, MEDLINE (from
1946), EMBASE (from 1947), PsycINFO (from 1806)
and CINAHL (from 1937). The MEDLINE search
strategy (see online supplementary appendix A) was
adapted for other databases and included filters used in
other systematic reviews for population (patients with
HNC) and was based on the Cochrane Tobacco
Addiction Group standard review terms for health behav-
iour (smoking cessation).

Other sources
Studies were also obtained from the following sources:
▸ Reference lists of included studies;
▸ A search of Google Scholar (published online

between 2000 and February 2016—the first 200 cita-
tions were examined).

Study selection
The titles and abstracts retrieved by electronic searches
were exported to reference management software
(Endnote V.X6) to remove duplicates. References were
exported to the online software tool Covidence for
screening. One reviewer (UM) performed title and
abstract screening. Two reviewers (KM and UM) then
independently performed full-text screening, data
extraction and quality assessment. Reasons for exclusion
of full texts were recorded and documented in
figure 1. Any discrepancies were resolved by discussion
between the reviewers.

Data extraction
Two review authors (KM and UM) independently
extracted data from the included trials using a prepi-
loted data extraction form that was developed based on
recommendations from the Cochrane Handbook for
Systematic Reviews of Interventions.24 Discrepancies between
reviewers regarding data extraction were resolved by dis-
cussion and consensus. The characteristics of each study
were extracted, including study design, setting, country,
participants, gender, age, intervention characteristics
and outcomes.

Assessment of methodological quality
Studies included in the review were assessed for metho-
dological quality using the Effective Public Health
Practice Project Quality Assessment Tool (EPHPP) for
quantitative studies.25 This tool covers any quantitative
study design, includes components of intervention integ-
rity and was judged suitable for use in systematic reviews
of effectiveness.24 26 Two review authors (KM and UM)
independently assessed study quality and discrepancies
were resolved through discussion. The EPHPP assesses
six methodological dimensions: selection bias, study
design, confounders, blinding, data collection methods,
and withdrawals and dropouts. These domains are rated
on a three-point scale (strong, moderate, weak) accord-
ing to predefined criteria and procedures recom-
mended for tool use, and then given an overall global
rating. Those with no weak ratings were given an overall
rating of strong, whereas those with one weak rating
were given an overall rating of moderate and those with
two or more weak ratings across the six domains were
given an overall weak rating. Two additional methodo-
logical dimensions provided by the tool are intervention
integrity and analyses and these were also completed by
the reviewers.

Data analysis
Summary measures
We reported all statistically significant and non-significant
outcomes. Owing to the clinical and methodological het-
erogeneity and the small number of studies included in
the review, meta-analysis was not performed and the study
findings were synthesised narratively.

RESULTS
Search results
Abstracts of 5167 citations were screened and the full
text of 29 manuscripts was sought for further assessment
against the review inclusion criteria (figure 1). Of these,
four publications describing three trials were included
in the review.4 15 27 28

Study characteristics
A description of the trial characteristics of included
studies is provided in table 1. Included studies were pub-
lished between 1991 and 2006. Two randomised con-
trolled trials (RCTs)4 15 28 and one non-RCT27 were
identified. All trials compared interventions with a usual
care no intervention control. All three studies were con-
ducted in the USA. The interventions employed in
Gosselin et al27 and Gritz et al15 28 targeted smoking ces-
sation alone, whereas the study by Duffy et al4 targeted
multiple risk behaviours of smoking, alcohol use and
depression.
The follow-up periods varied from 1 to 12 months

postintervention. All studies were multicentre and parti-
cipants were recruited from clinics that provided care to
patients with HNC. Interventions were delivered at the

McCarter K, et al. BMJ Open 2016;6:e012296. doi:10.1136/bmjopen-2016-012296 3
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diagnosis/treatment stage of the cancer care continuum,
including pretreatment to post-treatment. Two of the
three studies reported the location of the HNC in parti-
cipants.4 15 Only one study15 reported the type of cancer
treatment patients received (radiation or surgery).
Smoking cessation interventions were delivered by
healthcare providers and were either non-
pharmacological alone (cognitive–behaviour therapy
(CBT), self-help material, telephone counselling) or
combined with a pharmacological component (NRT,
varenicline or bupropion; table 2). In all studies, the
control group received usual care, ranging from infor-
mation on the risks of continued smoking and the bene-
fits of cessation, to handouts for resources, to referral
for smoking cessation treatment.

Methodological quality assessment
Individual ratings for each study against the six meth-
odological criteria and the assigned global rating are
reported in table 3. Overall, two studies received a

methodological quality rating of weak4 27 and one study
received a rating of moderate.15 28 Unrepresentative
samples and non-reporting of blinding of participants
and outcome assessors were key issues. Two studies
relied solely on self-reported smoking status4 27 and one
used urinary cotinine to confirm smoking status.15 28

The two additional methodological dimensions pro-
vided by the EPHPP tool, intervention integrity and ana-
lyses, were also completed. All three studies measured
the percentage of participants who received the inter-
vention as intended and were scored in the 80–100%
category on this dimension. With regard to consistency
of the interventions, Duffy et al4 did not describe
whether the intervention was provided to all participants
in the same way. Gosselin et al27 reported that a propor-
tion of the participants in the intervention condition
had multiple clinic visits compared with the other inter-
vention participants who had one visit. Gritz et al15 28

used exit checklists to ensure that their intervention was
delivered consistently, with each component delivered to

4 McCarter K, et al. BMJ Open 2016;6:e012296. doi:10.1136/bmjopen-2016-012296
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Table 1 Trial characteristics

Author
year
(Ref) Study type Study dates

Single-centre
or
multicentre Setting Country Aim Inclusion criteria

Number of
patients at
start of
intervention

Mean age
(years)

Gender
M (%)

Tumour
site/tumour
stage

Cancer treatment
type/stage of treatment

Duffy et al
20064

RCT 2000–2003 Multi
(4 hospitals)

ENT clinic,
telephone. 4
hospitals
including the
University of
Michigan
Medical Center
and 3 VA
hospitals in
Ann Arbor, MI,
Gainesville, FL,
and Dallas, TX

USA To develop and
test a tailored
intervention for
patients with HNC
that included CBT,
nicotine
replacement
therapy, and
selective serotonin
reuptake inhibitor
management for
smoking, alcohol
use and
depression

Patients with HNC
from the time of
diagnosis and
thereafter who:
(1) screened
positive for 1 or
more of the 3 health
problems of
smoking, alcohol
and depression; (2)
were not pregnant;
and, (3) were
>18 years of age

184 (91 UC;
93 I)

57 years
(9.9 SD)

84 Larynx 33%,
oropharynx/
hypopharynx
30%, oral
cavity/other
37% stage 0,
I or II 39%,
stage III, IV
61%

NR/both new
and
post-treatment

Gosselin
et al
201127

Quasi-experimental
design

UC group
patients
recruited
between:
May 2007
and June
2007; EC
group
patients
recruited
between:
July 2007
and August
2007

Multi (2
clinics)

Dental/
maxillofacial or
head and neck
clinic,
telephone.
Roswell Park
Cancer
Institute
(Buffalo, NY)

USA To evaluate the
effectiveness of a
brief staff training
programme on
improving the
delivery of tobacco
cessation services
to patients with
head and neck
cancers

Current tobacco
users (ie, cigarettes,
cigar, pipe,
smokeless/chewing
tobacco or some
other type of
tobacco)

179 (98 UC;
81 EC)

55.8% in
53–
60 years
quartile

86.8 NR/NR NR/new and
established
patients

Gritz et al
(1993,
1991)15 28

RCT NR Multi (10
clinics)

Clinic.
Sites included
3 university
hospitals
(including both
the head and
neck and the
maxillofacial
clinics at
UCLA, the
main site), 3
Veterans
Administration
medical
centres, 2
county
hospitals, a
health
maintenance
organisation
hospital, and
an armed
services
hospital (CA)

USA Assess the efficacy
of a provider-
delivered smoking
cessation
intervention for
patients with head
and neck cancer

Adult (over 18 years
of age) patients with
newly diagnosed
squamous cell
carcinomas of the
head and neck who
met the following
criteria: (1) life
expectancy of more
than 1 year; (2)
tobacco use within
the past year; (3)
absence of gross
psychopathology;
(4) medical
follow-up by local
providers;
(5) English
speaking and
reading; and
(6) agreement to
undergo treatment.

186 (92 UC;
94 I)

58.5 years 73.7 Oral
Tumours
60.9% (buccal
cavity 54.9%;
n=101 and
pharynx
6.0%; n=11)
and laryngeal
39.1% (n=72)/
stages I and II
31.1% (n=57),
stage III
44.3% (n=81)
and stage IV
24.6% (n=45)

Radiation only
28.5% (n=53),
total
laryngectomies
24.7% (n=46),
surgeries other
than total
laryngectomy
which may have
been followed
by radiation
46.8% (n=87)/
spanned
pretreatment to
post-treatment

CA, California; CBT, cognitive–behaviour therapy; EC, enhanced cessation; ENT, ear, nose and throat; FL, Florida; HNC, head and neck cancer; I, intervention; MI, Michigan; NR, not reported; NY, New York; RCT,
randomised controlled trial; TX, Texas; UC, usual care; UCLA, The University of California, Los Angeles; VA, Veterans Affairs.
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Table 2 Intervention description

Description
Intervention
Non-pharmacological Pharmacological Control

Duffy et al4 Nurse administered. CBT workbook, CBT telephone
counselling (9–11 sessions)

Those who smoked were offered nicotine
replacement therapy and/or bupropion, and
those with depression were offered
antidepressants.

Enhanced usual care; referred as needed for
smoking cessation, and/or alcohol treatment,
and/or psychiatric evaluation. Handout for local,
state and national resources tailored to each
study site

Gosselin et al27 Nurse and physician administered. Inquired about
tobacco use, advised patients to quit, and offered
assistance to tobacco users interested in quitting.
Information packets were made available for staff to
give to patients who reported current tobacco use.
Attempts to contact all patients by phone within
10 days of visiting the clinic were assigned to a
designated researcher who was trained in the delivery
of support and cessation counselling components at
the New York State Smokers Quitline. They were also
contacted 1 month after clinic visit.

Prescription of stop smoking medication for
eligible patients; varenicline and bupropion

Usual care; standard tobacco cessation
practices administered by health providers with
regard to asking patients about their tobacco
use status or providing assistance to quit
smoking at Roswell Park Cancer Institute

Gritz et al15 28 Delivered by head and neck surgeons or maxillofacial
prosthodontists. Enhanced initial advice
(supplemented the usual care advice with a discussion
of the participant’s receptivity to quitting; a statement
of confidence in the participant’s ability to stop;
presentation of 3 self-help booklets; a discussion of
tobacco withdrawal; a discussion to determine a target
quit date, including joint signature of the quit-smoking
contract; and an affirmation of continuing provider
support during follow-up care) session augmented by
6 booster sessions.

Usual care; standardised advice consisting of
information on the risks of continued smoking
and the benefits of cessation for patients with
head and neck cancer. No guidelines regarding
additional advice sessions; providers were free
to follow their usual practice regarding
discussing patient smoking practices.

CBT, cognitive–behaviour therapy.
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almost all participants in the intervention condition.
However, since the health providers in this study gave
advice in the control and intervention conditions, there
was evidence that some contamination may have
occurred. Both Duffy et al4 and Gosselin et al27 used
intent-to-treat analyses as appropriate.

Effects of intervention
Tables 3 and 4 describe the intervention characteristics
and results of the included studies, respectively. All three
included studies reported smoking cessation outcomes.
Duffy et al4 conducted an RCT to test a tailored

smoking, alcohol and depression intervention in 184
patients with HNC recruited from four hospitals in the
USA and conducted in ear, nose and throat clinics. The
CBT intervention addressed smoking, alcohol and
depression and used a workbook for patients and tele-
phone counselling delivered by nurses in combination
with NRT and/or bupropion (and antidepressants for
depression) to target comorbid conditions (smoking,
alcohol use and depression). The control group received
enhanced usual care. The primary smoking cessation
outcome in this study was self-reported smoking status
(patients asked if they were currently smoking) mea-
sured at 6 months postintervention. The authors found
that (for the 136 patients with HNC who smoked in the
past 6 months at baseline) at 6-month follow-up, the
intervention group reported significantly higher quit
rates than those in the usual care group (47% vs 31%,
p<0.05). The authors did not measure any additional
outcomes of smoking-related behaviour.
Gosselin et al27 conducted a study with a

quasi-experimental design in 179 patients with HNC
recruited from a dental/maxillofacial clinic and a head
and neck clinic in the USA. The study compared the
smoking behaviours of those who visited the clinic
during a usual care phase (standard tobacco cessation
practices) with those who visited the clinic during the
intervention phase. The intervention phase employed
nurse and physician brief advice to quit, information
booklets and pharmacotherapy (varenicline and bupro-
pion) during the clinic visit as well as a follow-up phone
call within 10 days after the clinic visit to provide cessa-
tion counselling support. The primary smoking cessation
outcome was self-reported smoking status (patients
asked if they were currently smoking) at 1-month postin-
tervention. The intervention was not effective in signifi-
cantly increasing quit rates at 1-month follow-up with

intention-to-treat (assumption that those lost to
follow-up had all returned to smoking) quit rates 8% for
the control group compared with 9% in the intervention
group.
Gosselin et al27 also measured self-reported quit

attempts (those who reported that they were currently
smoking were subsequently asked whether or not they
had made any attempt to stop smoking during the past
month) at 1-month follow-up postintervention. No sig-
nificant difference was found between intervention and
control groups. No other smoking behaviours were
reported.
Gritz et al15 28 conducted an RCT to assess the efficacy

of a provider delivered smoking cessation intervention
compared with usual care advice in 186 patients with
HNC recruited from 10 hospital or medical centre
clinics in the USA. The intervention group received
surgeon delivered enhanced advice (see table 3) to quit
smoking augmented by six monthly booster sessions
compared with a usual care control group. The authors
reported three smoking cessation outcome measures:
(1) ever quit (abstinent for 48 consecutive hours or
longer at any time during the 12-month follow-up post-
intervention period after receiving initial smoking cessa-
tion advice); (2) point prevalence abstinence (abstinent
for 48 hours or longer at the time of the 1-month,
6-month or 12-month follow-up interviews); and (3) con-
tinuous abstinence (abstinent at the 1-month, 6-month
and 12-month interviews with no smoking at all after ces-
sation). Cotinine validation of self-reported abstinence
was also conducted at each follow-up point. No signifi-
cant differences were found for any of the smoking ces-
sation outcomes.
Gritz et al15 28 also measured change in consumption

of cigarettes per day from baseline at 12-month
follow-up. Participants who were smoking at 12-month
follow-up (n=30) had significantly reduced their con-
sumption during the study, from 25.4 cigarettes/day at
baseline to 12.5 at 12 months (p=0.0001). However, rela-
tive to the control group, such reductions were not sig-
nificant. The study also reported readiness to stop using
tobacco at baseline by questionnaire and classified
according to the stage of change theory into four stages:
precontemplator (not currently thinking about stopping
smoking), contemplator (thinking of stopping within
1 year), action (quit within the past) and maintenance
(quit for 6–12 months). The authors reported a relation-
ship between cessation behaviours (at 12-month

Table 3 Ratings of methodological quality: strong, moderate and weak

Selection
bias

Study
design Confounders Blinding

Data
collection Withdrawals Global rating

1. Duffy et al4 Weak Strong Strong Moderate Weak Strong Weak
2. Gosselin et al27 Moderate Strong Weak Moderate Weak Moderate Weak
3. Gritz et al15 28 Moderate Strong Strong Weak Strong Moderate Moderate
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Table 4 Tobacco smoking cessation characteristics

Primary outcome Secondary outcomes

Author
year (Ref)

Number of
patients at
start of
intervention

Current
smokers at
baseline;
outcome
measure

Usual care
(number of
patients) at
follow-up

Intervention
(number of
patients) at
follow-up

Description and
follow-up interval Results

Description and
follow-up interval Results

Duffy et al
20064

184 (91 UC;
93 I)

148 (68 UC; 80
I); self-report
(smoked in the
past 6 months)

62/68 (91
including
those not
‘smokers’ at
baseline)

74/80 (93
including those
not ‘smokers’
at baseline)

Self-reported smoking
status (patients asked if
they were currently
smoking); 6 months
postintervention

χ2 tests of association
using ITT analysis:
significant difference in
smoking cessation
with 47% (35/74)
quitting in the
intervention group vs
31% (19/62) quitting in
the usual care group
(p<0.05)

Subgroup analyses:
self-reported smoking
cessation rates; 6 months
postintervention

Smoking cessation rates
for only those smokers with
comorbid depression and/
or alcohol (omitting those
who smoked only; n=101);
the quit rates remained
higher in the intervention
group (48%) compared
with the usual care group
(26%; p<0.05).
All patients who smoked in
the past 6 months were
included as smokers and,
as expected, those who
smoked more recently
were significantly less likely
to quit in the enhanced
usual care and intervention
groups (p<0.001).

Gosselin
et al
2011 27

179 (98 UC;
81 EC)

179 (98 UC; 81
EC); self-report
current tobacco
use (105
cigarettes, 2
cigars, 1 pipe,
1 chew)

60/98 52/81 Self-reported smoking
status (patients asked if
they were currently
smoking); 1-month
postintervention

χ2 statistic was used to
evaluate differences
between the EC and
UC groups on smoking
behaviour reported.
Non-ITT quit rates
(assumption that those
lost to follow-up were
missing at random):
EC, 14% vs UC, 13%
at 1 month (NS).
ITT quit rates
(assumption that those
lost to follow-up had all
returned to smoking):
EC, 9% vs UC, 8% at
1 month (NS)

Self-reported quit attempt
(those who reported that
they were currently
smoking were
subsequently asked
whether or not they had
made any attempt to stop
smoking during the past
month); 1-month
follow-up postintervention

χ2 statistic was used to
evaluate differences
between the EC and UC
groups on smoking
behaviour reported. Quit
attempts at 1-month: I,
56% vs UC, 55% (NS)

Gritz et al
(1993,
1991)15 28

186 (94 UC;
92 I)

164; self-report
(currently
smoking or
stopped
smoking

56/92 58/94 Smoking cessation; ever
quit (abstinent for 48
consecutive hours or
longer at any time during
the 12-month follow-up

No significant
differences between
intervention and
control at any follow-up
on any of the 3

Consumption of
cigarettes per day. Stage
of change; 12-month
follow-up (for participants
who were current

Participants who were
smoking at 12 month
follow-up (n=30) had
significantly reduced their
consumption during the

Continued
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Table 4 Continued

Primary outcome Secondary outcomes

Author
year (Ref)

Number of
patients at
start of
intervention

Current
smokers at
baseline;
outcome
measure

Usual care
(number of
patients) at
follow-up

Intervention
(number of
patients) at
follow-up

Description and
follow-up interval Results

Description and
follow-up interval Results

<1 month prior
to the baseline
interview

postintervention period
after receiving initial
smoking cessation advice)
Point prevalence
abstinence (abstinent for
48 hours or longer at the
time of the follow-up
interview); 1-month,
6-month or 12-month
continuous abstinence
(abstinent at the interview
with no smoking at all
after cessation); 1 month,
6 months and 12 months
Cotinine validation of
self-reported abstinence

smoking cessation
outcomes. I, 80% vs
79.8% at 1 month
(NS). I, 84.3% vs UC,
82.6% at 6 months
(NS). I, 91.4% vs UC,
89.3% at 12 months
(NS). I, 69.4% vs UC,
76.2% at 1 month
(NS). I, 71.4% vs UC,
73.9% at 6 months
(NS). I, 69% vs UC,
78.6% at 12 months
(NS). I, 69.4% vs UC,
75% at 1 month (NS).
I, 64.3% vs UC, 71%
at 6 months (NS). I,
63.8% vs UC 76.8% at
12 months (NS). Urine
samples were
collected from 83.8%
(258 of 308) of
participants who
reported abstinence.
Cotinine validations
rates were 85.6% at
1 month, 91.3% at
6 months, 89.6% at
12 months

smokers at baseline
n=96). Predictors of
12-month continuous
abstinence (applied to
the 96 baseline smokers
who completed the trial)

study, from 25.4 cigarettes/
day (SD=12.8) at baseline
to 12.5 (SD=8.1) at
12 months (t=7.67;
p=0.0001). No significant
difference between I and
UC participants. χ2 of the
discrepancy between
larger number of
precontemplators in I group
and larger number of
participants in the action
stage of change in the UC
group (p=0.017) Stepwise
logistic regression; action
stage of change (p=0.0004)
entered the model as
significant.

C, control; EC, enhanced care; I, intervention; ITT, intention to treat; NS, not significant; UC, usual care.

M
cCarterK,etal.BM

J
Open

2016;6:e012296.doi:10.1136/bm
jopen-2016-012296

9

O
p
en

A
ccess

group.bm
j.com

 on June 12, 2017 - Published by 
http://bm

jopen.bm
j.com

/
D

ow
nloaded from

 



	

APPENDIX A21: Paper Six – Published manuscript B 118 

 
  



	

APPENDIX A21: Paper Six – Published manuscript B 119 

  

follow-up) and baseline readiness to change in the 96
patients who were classified as baseline smokers in their
study (p=0.002). Rates of continuous abstinence at
12-month follow-up were lowest for those in the precon-
templation stage and highest for those in the action
stage of change at baseline. No other smoking beha-
viours were reported as outcomes in the trial.

DISCUSSION
The objective of the present review was to examine the
effectiveness of smoking cessation interventions to
improve cessation rates in patients with HNC. Despite
including both randomised and non-randomised trials,
the review identified only three eligible studies. Of
these, only one reported significant improvements in
cessation rates at follow-up. These findings highlight the
lack of robust smoking cessation intervention research
conducted among patients with HNC, a group where
ceasing tobacco use is particularly important.
All three studies employed interventions delivered by

a health provider involved in the care of patients with
HNC. Health professionals in the oncology setting are
well positioned to deliver smoking cessation interventions
and indeed numerous best practice guidelines recom-
mend that those involved in the care of patients with
cancer assess smoking status and offer support to quit.29

Interestingly, however, trials testing (1) nurse and physi-
cian brief advice to quit and information booklets com-
bined with pharmacotherapy; and (2) surgeon delivered
enhanced advice to quit smoking augmented by booster
sessions were ineffective. Such findings are consistent
with previous trials and reviews of physician-administered
and nurse-administered interventions for patients with
cancer who have found that relatively brief interventions
are ineffective.29–31 Patients with smoking-related
cancers generally have high levels of nicotine depen-
dence, which affects quitting success.29 32 More intensive
smoking cessation interventions may be required to
improve quit rates in this population.
Indeed, the only study in this review to find statistically

significant differences between intervention and control
groups on the primary cessation outcome was Duffy
et al.4 The intervention used in this study was high inten-
sity and multicomponent, with up to 11 telephone coun-
selling sessions that targeted multiple risk behaviours
with CBT and pharmacotherapy. This finding suggests
that low-intensity or single intervention components that
are sufficient for other patient groups may not be
adequate to achieve cessation among patients with HNC
characterised by long histories of heavy smoking and
high nicotine dependence.33 34 Smoking cessation
research in hospitalised patients has found that intensive
smoking cessation interventions combining behavioural
interventions with cessation medication maximise the
likelihood of a positive long-term cessation outcome.35–37

Further trials of smoking cessation interventions in
patients with HNC are needed to test this hypothesis,

specifically randomised comparisons of long-term bio-
chemically verified smoking cessation outcomes between
patients receiving high-intensity, combined behavioural
intervention and pharmacotherapy with low-intensity
single component interventions.
Our finding also fits with the results of previous

research that integrated treatment is effective for coexis-
ting problems.16 38 39 The health behaviours of patients
with HNC, particularly smoking and drinking, are highly
inter-related. A large proportion of patients with HNC
who smoke also have a history of regularly consuming
alcohol.21 Difficulties with nutrition due to the malig-
nancy and treatment have been associated with smoking
and problem drinking in HNC.40 Given the
co-occurrence of these behaviours in addition to the
high rate of depression found in this group, addressing
the interaction between smoking, drinking and depres-
sion in patients with HNC may be more beneficial for
smoking cessation outcomes than targeted smoking
treatment that ignores these other factors. The authors
would cautiously suggest that multicomponent and inte-
grated treatment be clinically recommended where avail-
able, while the evidence base is improved.
An important limitation of the review was the quality

of studies included. Two studies received a methodo-
logical rating of weak and one received a rating of mod-
erate. Although two of the three studies used a RCT
design, the sample sizes were relatively small with the
number of participants below 200 for all three studies.
Only Gritz et al15 28 confirmed smoking cessation status
with biochemical verification. Biochemical verification of
smoking status is recommended in studies of smoking
cessation in medical populations with smoking related
diseases.41 Research suggests that biochemical verifica-
tion of current smoking status among patients with
cancer can be as much as 20% higher than self-
report.42 43 As such, the cessation outcomes reported in
the included trials may represent an overestimate.
Additionally, varying interventions, outcomes and end
points, as well as the limited number of studies, pre-
cluded quantitative synthesis of the trial findings. While
the review methods were based on the Cochrane hand-
book, the search was restricted to English language peer-
reviewed publications. In doing so, the review may not
have captured all relevant studies in the field.

CONCLUSIONS
There are very few studies evaluating the effectiveness of
smoking cessation interventions that report results spe-
cific to the HNC population. The results of this review
indicate that a multicomponent approach may benefit
patients with HNC who continue to smoke after diagno-
sis. However, this finding is based on one study, and
therefore the current state of evidence does not allow
for a recommendation of any specific form of smoking
cessation treatment, in particular for this cancer group.
There is much scope for developing the evidence base
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in this area. Given the significance of tobacco smoking
as a key risk factor for HNC and its impact on treatment
outcomes and further disease, it is imperative that
further studies with strong methodological quality and
standardised outcome measures are conducted in this
population to guide development of smoking cessation
programmes.
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