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Abstract

Background: This study aimed to: 1) estimate the prevalence of anxiety and/or depression
among haematological cancer patients attending treatment centres; and 2) explore the

demographic, disease and treatment characteristics associated with anxiety and/or depression.

Methods: A cross-sectional study was conducted with outpatients from three haematology
clinics in Australia. Patients with a confirmed diagnosis of haematological cancer were
approached by a research assistant while waiting for their appointment and invited to
participate in the survey. Participants completed the Hospital Anxiety and Depression Scale

(HADS) and self-reported demographic, disease and treatment characteristics.

Results: Questionnaires from 304 participants were returned. Twenty-seven percent of
patients reported anxiety and 17% reported depression. Specifically, 15% reported anxiety
without depression, 5% reported depression without anxiety, and 12% reported comorbid
anxiety and depression. Participants who had to relocate to receive treatment had almost three
times the odds of reporting anxiety and/or depression compared to those who did not have to
move. Former smokers also had significantly higher odds of reporting anxiety and/or

depression.

Limitations: The HADS is likely to have produced some false positives and false negatives
when compared with gold standard structured clinical interviews for assessing psychological

morbidity.

Conclusions: Approximately 20% of haematological cancer patients attending outpatient

clinics may experience clinically significant levels of anxiety and/or depression. Providing



additional tailored support to patients who have had to relocate for treatment, and to former

smokers, may help to reduce anxiety and depression among these subgroups.
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Introduction

Haematological cancers, which include myelomas, leukaemias and lymphomas, are estimated
to account for 9% of all cancers in the economically developed world (Smith et al., 2011).
While haematological cancers can occur at any age, the likelihood of a diagnosis increases
markedly for individuals who are 50 years and over (Smith et al., 2011). Haematological
cancer patients may require intensive periods of treatment, including those received as an
inpatient such as autologous bone marrow transplants (Montgomery et al., 2002). Debilitating
side effects of cancer treatment experienced by those with haematological malignancy
include fatigue, neutropenia, infection, and nausea and vomiting (Ganz et al., 2003;
Pettengell et al., 2008; Montgomery et al., 2002; Mols et al., 2012). Some haematological
cancers have a relapsing remitting course, which can have a significant impact on a person’s
family life, capacity to maintain employment and ability to plan for the future (Bellizzi et al.,

2007).

In a recent study conducted by Linden and colleagues, anxiety and depression was examined
among a mixed sample of cancer patients from two treatment centres. Of the 167 patients
who had haematological cancer, rates of sub-clinical and clinical anxiety were 50% and 23%
respectively, and rates of sub-clinical and clinical depression were 38% and 17% respectively
(Linden et al., 2012). Past studies conducted with people with haematological cancers have
reported rates of anxiety of between 20% (Santos et al., 2006) and 37% (Romito et al., 2008),
and rates of depression of between 14% and 51% (Montgomery et al., 2003). However, these
estimates of distress are limited due to the small sample sizes of these studies (Montgomery
et al., 2003; Pulgar et al., 2012; Trask et al., 2002), or their lack of generalisability given that
many studies have only recruited patients from one treatment centre (Santos et al., 2006;

Romito et al., 2008; Akaho et al., 2003).



One large, population-based Australian study examined the prevalence of anxiety and
depression in a sample of 1323 people with mixed cancer diagnoses recruited through two
state cancer registries at six months post diagnosis (Boyes et al., 2011). Among the subgroup
of haematological cancer patients (n=181), the reported rate of anxiety was 27%, depression
17%, and co-morbid anxiety and depression 11% (Boyes et al., 2011). While these data
provide valuable information about the psychological wellbeing of patients at six months post
diagnosis, it is unclear how relevant these findings are to patients who are receiving care in

an outpatient setting.

Given that outpatient appointments provide an opportunity for detection and referral, accurate
information about the prevalence of anxiety and depression among haematological cancer
patients in this setting is vital to inform the development and delivery of appropriate services.
Further, to facilitate identification of those at risk of poor psychological outcomes, up-to-date
information about factors associated with increased odds of anxiety and depression among

this population are needed.

This study aimed to: 1) estimate the prevalence of anxiety and/or depression among
haematological cancer patients who were currently attending treatment centres; and 2)
explore the demographic, disease, and treatment characteristics associated with anxiety

and/or depression.

Methods

Design



The study involved a cross-sectional survey of haematological cancer patients attending three

haematology outpatient clinics located in three different Australian states.

Clinic eligibility and selection
To ensure that a large and representative sample was obtained, clinics were eligible if they

provided care to at least 300 adult haematological cancer patients per annum.

Patient eligibility and selection

Eligible patients were attending an outpatient appointment at a participating clinic during the
recruitment period (October 2012 to March 2013), had a diagnosis of haematological cancer,
were aged 18 years or older, and were able to read and understand English. Patients deemed
by their Haematologist to be physically or psychologically incapable of completing the

questionnaire were excluded.

Procedure

Ethics approval was gained from the University of Newcastle Human Research Ethics
Committee and ethics committees associated with each participating treatment centre. At
each clinic, a Haematologist or nurse identified potentially eligible patients from the daily
outpatient attendance list. A research assistant approached eligible patients, provided an
information letter and sought informed consent. Consenting patients were asked to complete
a pen and paper questionnaire while waiting for their appointment. Patients called into their
appointment before completing the survey were able to finish the survey after their
consultation, or take the survey home and return it using a reply paid envelope. One written

reminder was sent to patients who had not returned their completed survey within two weeks



of consenting to participate. The gender and age of non-consenting patients was recorded to

allow the detection of any sample bias.

Measures

Participants completed a questionnaire, which consisted of the following:

Hospital Anxiety and Depression Scale (HADS): The HADS is a 14 item measure with two

subscales, an ‘anxiety’ sub-scale (7 items) and a ‘depression’ sub-scale (7 items) (Zigmond
and Snaith, 1983). Each item is scored from 0 to 3, giving a maximum score of 21 per sub-
scale. A cut-off score of 8 or greater per sub-scale has been recommended as having the best
sensitivity and specificity for identifying anxiety and depression (Zigmond and Snaith, 1983).
The HADS meets psychometric criteria for high internal consistency and discriminant
validity (Vodermaier et al., 2009), and has been validated for use with many cancer patient
groups including those diagnosed with haematological cancers (Smith et al., 2002; Luckett et
al., 2010). The two-factor structure of the measure has been found to remain stable across
sub-groups of cancer patients at different stages of disease (Smith et al., 2002). The HADS
has being recommended as the most appropriate tool for identifying clinically significant
distress and depression among patients both during and after cancer treatment (Ziegler et al.,

2011).

Demographic characteristics: Participants were asked to self-report their: age; gender;

marital status; highest level of education; employment status; living arrangements; country of
birth; indigenous background; private health insurance status; concession card holder status;

and smoking status. Residential postcodes were obtained so that the geographical remoteness



of a patient’s home could be calculated using the Accessibility Remoteness Index of

Australia (ARIA) (Department of Health and Aged Care, 2001).

Disease and treatment characteristics: Participants were asked to self-report: the type of

haematological cancer they had been diagnosed with; the stage of their cancer (e.g. early
stages of disease with few noticeable symptoms, or advanced stages of disease with many
symptoms); time since diagnosis; and the types of treatment they had received. Participants

also indicated whether they had relocated from their usual home in order to receive treatment.

Statistical analysis

Scoring of the HADS was undertaken using the following procedures: 1) if only one item was
missing on a subscale, the mean of the remaining subscale items was imputed; 2) if more than
one item was missing for a subscale, the score for the subscale was not included; 3) a score of
8 or greater on either the anxiety or depression sub-scale was used to classify people as
anxious or depressed respectively; and 4) comorbid anxiety-depression was defined as

patients having a score of 8 or greater on both subscales of the HADS.

The prevalence of anxiety, depression, or comorbid anxiety and depression among
haematological cancer patients was described using frequencies. Chi-square analyses were
used to determine whether patients” demographic or disease and treatment characteristics
were associated with anxiety and/or depression. The characteristics examined in these
univariate analyses were: age; gender; marital status; highest level of education; employment
status; living arrangements; country of birth; indigenous background; private health insurance
status; concession card holder status; smoking status; geographical remoteness;

haematological cancer type; cancer stage; time since diagnosis; treatment received; and



relocated to receive treatment. Variables identified as having possible associations (p<0.2) in
the univariate analyses were included in a logistic regression model with anxiety and/or
depression as the outcome. Clustering of participants by treatment centre was accounted for
using the Taylor series method to estimate the covariance matrix of the regression

coefficients. Odds ratios and 95% confidence intervals were calculated.

Results

Of the 428 eligible haematological cancer patients identified, 386 (90%) consented to
participate in the study. Three-hundred and four participants (71%) returned a completed
questionnaire and were included in the analysis. Non-consenters were significantly more

likely to be younger than consenters (p<0.0001).

Participant demographic, disease and treatment characteristics are presented in Tables 1 and
2. Over half of the participants were aged between 55 and 74 years (n=170, 56%) with a
higher proportion of males (n=175, 58%). Sixty-seven percent of participants were married or
had a partner, while a third of participants lived alone. Thirty-one percent of participants were

born in a country other than Australia.

Lymphoma was the most commonly reported haematological cancer type (n=129, 43%).
Thirty-six percent of participants were unsure about whether their cancer was at an early or
advanced stage. Almost 60% of patients had received chemotherapy plus at least one other

form of treatment.

INSERT TABLES 1 AND 2 HERE



Overall prevalence of anxiety and/or depression among participants

Figure 1 describes the levels of anxiety, depression, and comorbid anxiety and depression
among haematological cancer patients. Overall, 27% (n=83) of participants reported anxiety
and 17% (n=52) reported depression. When broken down into single or comorbid disease,
15% (n=47) of participants had anxiety without depression, 5% (n=16) had depression
without anxiety and 12% (n=36) reported comorbid anxiety and depression. Sixty-seven

percent (n=205) of participants were neither anxious nor depressed.

Of the 99 participants who reported anxiety and/or depression, 32% (n=31) had taken
medication for anxiety or depression in the last week, and 14% (n=13) had received

counselling in the last week.

INSERT FIGURE 1 HERE

Factors associated with anxiety and/or depression

Following chi-square analysis, 13 variables were identified as having possible associations
(p<0.2) with anxiety and/or depression: age; gender; marital status; employment status; living
arrangements; country of birth; private health insurance status; concession card holder status;
smoking status; haematological cancer type; cancer stage; treatment received; and relocated
to receive treatment (see Tables 1 and 2). Table 3 outlines the results of the final logistic

regression model.

INSERT TABLE 3 HERE



Only four groups had p values less than 0.05 and confidence intervals that did not contain 1.
Patients who had to relocate to receive treatment had almost three times the odds of reporting
anxiety and/or depression compared to those who did not have to relocate (OR=2.94, [1.05,
8.24]). Former smokers also had significantly higher odds of reporting anxiety and/or

depression than patients who had never smoked (OR=1.21, [1.01, 1.44]).

Patients who had private health insurance or were born overseas in an English-speaking

country had lower odds of reporting anxiety and/or depression.

Discussion

Prevalence of anxiety, depression and co-morbid anxiety and depression

There are few international studies with samples large enough to provide robust estimates of
the prevalence of anxiety and depression among haematological outpatients. Hence, the
current study provides important data to inform psychosocial care for this population. The
prevalence of anxiety (27%) and depression (17%) found is consistent with other studies
recruiting similar patients from treatment centres (Romito et al., 2008; Santos et al., 2006;
Montgomery et al., 2003). It is difficult to compare these rates of anxiety and depression to
those found in the general population due to differences in measurement tools. However, the
most recent Australian National Survey of Mental Health and Well-being estimated that 14%
of the general population had experienced an anxiety disorder in the past 12 months, while
6.2% had experienced depression (Australian Bureau of Statistics, 2008). This suggests that
haematological cancer patients maybe be experiencing psychological distress at a much

higher rate than usually observed in the community.

Factors associated with higher odds of psychological distress in blood cancer patients



Haematological cancer patients who relocated for treatment had significantly higher odds of
reporting anxiety and/or depression. There is a trend in many countries including Australia to
provide treatment for complex cancers at large, city-based Comprehensive Cancer Centres
(Zucca et al., 2011). While these centres are hubs for the latest specialist care, they are not
easily accessible to cancer patients living in regional and remote locations. This situation may
contribute to increased financial hardship for patients due to the costs associated with travel
and accommodation (Zucca et al., 2011), as well as lead to isolation from their important

support networks of family and friends (McGrath, 1999).

Former smokers in the current study had higher odds of reporting anxiety and/or depression
compared to haematological cancer patients who had never smoked. A previous study of
mixed cancer patients, including those with blood cancer, also found that current and former
smokers had twice the odds of reporting comorbid anxiety and depression at one year post-
diagnosis compared to non-smokers (Boyes et al., 2013). It is possible that former smokers
may perceive they have fewer strategies available to help them cope with stressful situations
(such as a cancer diagnosis), putting them at greater risk for psychological distress (Leung et

al., 2011).

Clinical implications of findings

Given that particular subgroups of haematological cancer patients have higher odds of
reporting anxiety and/or depression, there is a clear need to prioritise research which aims to:
1) accurately detect individuals most at risk of poor psychosocial outcomes in the outpatient
setting; and 2) test the effectiveness of strategically designed psychological treatments and

the provision of services. Based on the current findings, interventions which address practical



concerns such as assisting with relocation and accommodation for treatment, are likely to be

valuable in addressing anxiety and depression for some haematological cancer patients.

Strengths and limitations

Eligibility for the study was based on perceptions of haematologists and nurses regarding the
physical and psychological well-being of their patient, and whether they felt that completing
the questionnaire would cause the patient distress. Therefore, it is possible that some patients
experiencing severe anxiety or depression may have been excluded from the study, leading to
an underestimation of the true prevalence of anxiety and depression experienced by this
population. The HADS is likely to have produced some false positives and some false
negatives when compared with gold standard structured clinical interviews for assessing
psychological morbidity (Carey et al., 2012). However, as the HADS is a widely employed
measure (Luckett et al., 2010), the use of this validated tool enables comparisons with past

studies.

When performing statistical analysis in this study, the outcome of ‘anxiety and/or depression’
was used. While it is recognised that anxiety and depression are separate constructs (Moorey
et al., 1991) which could be associated with different individual, disease and treatment
variables, the purpose of this study was to focus on individuals in the outpatient setting at risk
of either type of affective disorder. A score of 8 or greater on either or both the anxiety
(HADS-A) and depression (HADS-D) subscales was used in preference to a ‘total HADS’
score (HADS-T) as there is less evidence to support the use of a particular cut-off score for
the overall measure (Luckett et al., 2010). When interpreting the results of the study, it should
also be noted that the number of univariate comparisons conducted may have increased the

risk of Type 1 error. However, only findings from the multivariate analyses (logistic



regression) were used to identify associations between patient characteristics and reported
anxiety and/or depression, which would minimise the limitation of conducting multiple

univariate comparisons.

Strengths of the current study were the high participant consent rates and inclusion of a broad
range of patients with various demographic, disease and treatment characteristics from three
treatment centres. The proportion of patients in the sample with lymphoma (43%) and
leukaemia (27%) closely reflects the annual incidence of lymphoma and leukaemia in the
Australian population (43% and 26% of all newly diagnosed blood cancers respectively)
(Australian Institute of Health and Welfare and Australasian Association of Cancer
Registries, 2012). However, patients with myeloma (21%) may have been over-represented in
the study as the annual incidence for new myeloma cases is much lower in the population,
comprising only 13% of all blood cancers diagnosed (Australian Institute of Health and
Welfare and Australasian Association of Cancer Registries, 2012). Sampling from a larger
number of treatment centres in future studies may increase the generalisability of study

findings.

Conclusions

Approximately 20% of haematological cancer patients attending outpatient clinics may be
experiencing clinically significant levels of anxiety and/or depression. This risk appears to be
higher for patients who have to relocate to receive treatment or who are former smokers.
Clinical staff should be aware of these factors and monitor patients with these characteristics
carefully. Early referral to mental health professionals, and provision of practical support may

help to address anxiety and depression among this population.
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Figure 1

Overall prevalence of anxiety and depression among haematological cancer patients attending

treatment clinics.



Table 1

Demographic characteristics of participants, and univariate associations with anxiety and/or

depression.
Cases Non-Cases Total
n=99 n=205 N=304
Demographic characteristics n (%) n (%) n (%) p
Age <55 31(31) 45 (22) 76 (25) 0.0002
55-74 54 (55) 116 (57) 170 (56)
75+ 14 (14) 42 (21) 56 (19)
Gender Male 51 (52) 124 (60) 175 (58) 0.0452
Female 48 (48) 81 (40) 129 (42)
Marital status Married/have a partner 60 (61) 143 (70) 203 (67) 0.0375
Single/divorced/separated/widowed 38 (39) 60 (30) 98 (33)
Highest education level High school or below 49 (50) 99 (49) 148 (49) 0.3886
Vocational training/trade school 26 (27) 61 (30) 87 (29)
University 23 (23) 42 (21) 65 (22)
Employment status Paid employment 40 (41) 73 (36) 113 (38) <0.0001
Not in labour force 55 (57) 122 (60) 177 (59)
Unemployed 2(21) 8 (3.9) 10 (3.3)
Living arrangements With others 73 (74) 161 (81) 234 (79) 0.0370
Alone 25 (26) 38 (19) 63 (21)
Country of birth Australia 71 (72) 138 (68) 209 (69) <0.0001
Other country (English speaking) 11 (11) 33 (16) 44 (15)
Other country (Non-English speaking) 17 (17) 32 (16) 49 (16)
Indigenous background Non-Indigenous 96 (99) 199 (99) 295(99) 0.9853
Indigenous 1(1.0) 2 (1.0) 3(1.0)
Private health insurance Yes 48 (48) 127 (62) 175 (58) 0.0010
No 51 (52) 77 (38) 128 (42)
Concession card holder Yes 57 (58) 111 (54) 168 (55) <0.0001
No 42 (42) 93 (46) 135 (45)
Smoking status Current smoker 10 (10) 18 (8.8) 28 (9.2) 0.0098
Former smoker 40 (40) 69 (34) 109 (36)
Never smoked 49 (49) 117 (57) 166 (55)
Geographical remoteness* Metropolitan area 66 (67) 138 (69) 204 (68) 0.2200
Regional/remote area 32 (33) 62 (31) 94 (32)

*Geographical remoteness was categorised as Metropolitan (ARIA+ Index <0.2) or Regional/ Remote

(ARIA+ Index >0.2)



Table 2

Disease and treatment characteristics of participants, and univariate associations with anxiety and/or

depression.
Cases Non-Cases Total
n=99 n=205 N=304
Disease and Treatment Characteristics n (%) n (%) n (%) p
Haematological cancer type Lymphoma 46 (46) 83 (41) 129 (43) 0.1445
Leukaemia 26 (26) 56 (28) 82 (27)
Myeloma 19 (19) 45 (22) 64 (21)
Other blood cancers 8(8.1) 17 (8.5) 25 (8.3)
Cancer stage Early 35 (36) 85 (42) 120 (40) 0.0003
Advanced 30 (31) 42 (21) 72 (24)
Don’t know 32 (33) 74 (37) 106 (36)
Time since diagnosis <12 months 29 (29) 53 (26) 82 (27) 0.2314
13-24 months 18 (18) 40 (20) 58 (19)
>24 months 52 (53) 111 (54) 163 (54)
Treatment received Chemotherapy only 17 (17) 47 (24) 64 (21) <0.0001
Chemotherapy and other treatment 60 (61) 113 (57) 173 (58)
Other treatment only 11 (112) 19 (9.5) 30 (10)
No treatment 11 (12) 20 (10) 31 (10)
Relocated to receive treatment Yes 18 (18) 14 (6.8) 32(11) 0.0263
No 81 (82) 191 (93) 272 (89)




Table 3

Final logistic regression model for characteristics associated with anxiety and/or depression in

haematological cancer patients.

Variable Category Odds ratio Adjusted p value

Age <55 reference 0.3026
55-74 0.66 (0.37, 1.19)
75+ 0.49 (0.08, 3.01)

Gender Male reference 0.0744
Female 1.59 (0.96, 2.64)

Marital status Married/have a partner reference 0.5065
Single/divorced/separated/widowed 1.36 (0.55, 3.39)

Employment status Not in labour force reference <0.0001
Paid employment 1.29 (0.59, 2.86)
Unemployed 0.64 (0.18, 2.27)

Living arrangements With others reference 0.9623
Alone 0.97 (0.30, 3.15)

Country of birth Australia reference 0.0552
Other country (English speaking) 0.68 (0.49, 0.95)*
Other country (Non-English speaking) 1.37 (0.89, 2.11)

Private health insurance No reference 0.0464
Yes 0.59 (0.35, 0.99)*

Concession card holder Yes reference 0.0464
No 0.86 (0.74, 1.00)

Smoking status Never smoked reference <0.0001
Current smoker 0.89 (0.37, 2.11)
Former smoker 1.21 (1.01, 1.44)*

Haematological cancer type Lymphoma reference <0.0001
Leukaemia 1.11 (0.41, 2.99)
Myeloma 0.70 (0.40, 1.22)
Other blood cancers 0.77 (0.12, 5.00)

Cancer stage Early reference <0.0001
Advanced 2.13 (0.94, 4.84)
Don’t know 1.06 (0.57, 1.98)

Treatment received Chemotherapy and other treatment reference <0.0001
Chemotherapy only 0.58 (0.27, 1.25)
Other treatment only 1.18 (0.44, 3.19)
No treatment 1.17 (0.64, 2.15)

Relocated to receive treatment No reference 0.0405
Yes 2.94 (1.05, 8.24)*

*Groups with confidence intervals that did not contain 1
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