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LEGENDS TO FIGURES 

Figure 1: Computer-based comprehensive smoking cessation care 
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ABSTRACT 

Introduction and Aims: The provision of smoking cessation care to surgical patients prior to 

admission can reduce post-operative complications and encourage long-term smoking cessation. Our 

aim was to demonstrate how a comprehensive computer-based smoking cessation intervention, 

developed to enhance smoking cessation care to surgical patients, addresses barriers to care provision. 

Design and Methods: Consultations with preoperative clinic staff and reviews of the scientific 

literature were conducted and identified the following barriers to the provision of effective smoking 

cessation care: a lack of organisational support; perceived patient objection; a lack of systems to 

identify smokers; a lack of staff time and skill; perceived inability to change care practices; a perceived 

lack of efficacy of cessation care; and the cost of providing care.  Based on positive findings of a pilot 

trial, a comprehensive computer-based smoking cessation intervention was implemented in a 

preoperative clinic. Data from previous evaluations of the intervention were used to assess the extent to 

which the intervention addressed clinician barriers to care. Results: The computer-based intervention 

was found to provide a means to accurately and systematically identify smokers, it required little 

clinical staff time or skill, it was considered an acceptable form of care by staff and patients, it was 

effective in encouraging patient cessation and it was inexpensive to deliver relative to other surgical 

costs. Furthermore, the computer-based intervention continues to operate in the preoperative clinic in 

the absence of ongoing research support. Discussion and Conclusions: The implementation of such a 

model of care should be considered by clinical services interested in reducing the smoking related 

morbidity and mortality of patients.  
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INTRODUCTION AND AIMS 

Smoking is a significant risk factor for operative and post-operative complications due to its adverse 

effects on cardiopulmonary function, the immune system and wound healing [1]. These risks can be 

substantially reduced if the patient remains abstinent from tobacco prior to surgery [2]. The provision 

of smoking cessation care may also have important longer term public health benefits in reducing the 

burden of smoking in the community if effective interventions are delivered on a routine basis [3]. 

Given the adverse effect of tobacco use on surgical outcomes and the potential public health benefits of 

permanent smoking cessation, the provision of smoking cessation advice is recognised as a core 

element of care for the preoperative management of surgical patients [4].  

 

Despite being a core component of care, international research suggests that the provision of even basic 

preoperative smoking cessation care to surgical patients is not systematic. A Canadian study reported 

that preoperative clinic staff do not provide smoking cessation counselling or self help materials to 

patients routinely [5]. In Wales, an audit of preoperative anaesthetic records found that documentation 

of patient smoking history was evident in just 25% of patient records [4], and Australian research 

suggest that just 39% of smokers receive quit advice from their anaesthetist during the preoperative 

assessment [6]. The provision of such advice by surgeons or GPs appears to be even less frequent [7-8]. 

A variety of barriers are commonly cited which hinder the provision of smoking cessation care to 

patients, including a lack of staff and skill, the costs associated with care, and a belief that intervention 

is ineffective [4, 7, 9-11]. 

 

Locally, an audit of surgical services suggested that the provision of smoking cessation care at the 

preoperative clinic of a teaching and referral hospital in New South Wales, Australia, was similarly 

constrained. In 1999, the local Population Health Unit and the preoperative service responsible for the 

management of the preoperative clinic were tasked with addressing the lack of systematic preoperative 



 5 

smoking cessation care to patients. Over a five year period between 1999 and 2003, the Population 

Health Unit and Preoperative Services collaboratively developed and conducted a series of evaluations 

of a computer facilitated smoking cessation intervention implemented in a preoperative clinic. The aim 

of this paper was to synthesise the collaboration’s research findings and demonstrate how a 

comprehensive computer-based intervention developed to enhance smoking cessation care, can address 

barriers to care provision. 

 

DESIGN AND METHODS 

Procedure 

Identification of barriers to smoking cessation care 

A series of informal interviews were conducted with the director, nurse unit manager and preoperative 

clinic staff to identify perceived barriers to the provision of smoking cessation care during preoperative 

clinic appointments. The identified barriers were consistent with those identified in a review of the 

literature and included a lack of organisational support, perceived patient objection to care provision, a 

lack of systems to identify smokers, a lack of staff time and skill, perceived inability to change care 

practices, a perceived lack of efficacy of cessation care, and the cost of providing cessation 

interventions [4, 7, 9-15]. 

 

Identification of effective cessation care 

A review of the scientific literature was conducted to identify effective strategies to encourage patient 

smoking cessation [16]. Given the limited evidence regarding preoperative cessation interventions for 

surgical patients, the review focused on interventions for hospital patients more broadly. The review 

found that in order to be effective in encouraging long-term smoking cessation, interventions need to be 

intensive, have several components, and incorporate extended follow-up cessation support for smokers 
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[16]. Furthermore, the review suggested that interventions incorporating multiple contacts, several 

providers and various intervention modalities were most likely to maximise intervention efficacy. 

 

Piloting of a computer-based intervention 

Providing smoking cessation care to surgical patients that was consistent with such evidence, and in a 

way which addresses the reported barriers to smoking cessation care in the preoperative clinic 

presented a considerable challenge. Given previous research demonstrating the potential for computer 

programs to screen and provide preventive care to patients [17-19], a touchscreen computer program 

was piloted to identify and provide tailored behavioural cessation counseling to smokers attending the 

preoperative clinic. The 20 minute computerised counseling was tailored to patient stage of change and 

incorporated a number of behavioural strategies including contracting, stimulus control, increasing 

social support, and positive reinforcement. The pilot study found that the use of the computer-based 

system was feasible and acceptable and had the potential to increase patient cessation rates [20]. 

 

Development of a comprehensive smoking cessation intervention for surgical patients 

Based on the positive findings of the pilot study, a computer-based system was developed to provide 

and to facilitate the provision of comprehensive cessation care to preoperative smokers. The 

intervention was modified based on feedback from staff and patients following the pilot and further 

trials. The computer-based intervention was designed to reflect evidence of best practice [16] and as 

such, provides multicomponent care − incorporating brief advice, behavioural counselling, NRT and 

follow-up telephone support − over several occasions (preoperatively, on ward and post-discharge) by 

various health professionals (nursing, anaesthetic and trained counselling staff), and utilising multiple 

modalities (face to face, touch-screen computer, and telephone). The comprehensive smoking cessation 

intervention is described in Figure 1. 
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Data-collection and Measures 

We synthesised the collaboration’s published findings to illustrate the extent to which the following 

barriers to care provision in the preoperative clinic had been addressed by the intervention:  

 1. A lack of organisational support  

 2. Perceived patient objection to cessation intervention 

 3. A lack of supportive systems to identify smokers 

 4.  A lack of staff time to provide extended intervention, and a lack of skill in delivering 

 effective cessation care 

 5. Perceived inability to change care 

 6. Perceived lack of efficacy of cessation care 

 7. The cost of providing smoking cessation care 

 

INSERT FIGURE 1 HERE 

 

 

 

RESULTS 

Lack of organisational support  

A number of initiatives were undertaken to enhance organisational support. Presentations describing 

the rationale and supporting evidence for the need to improve smoking cessation care were delivered to 

all levels of preoperative services during staff meetings. The computer-based intervention was formally 

endorsed by the director and nurse unit manager of preoperative services and an advisory group was 

established with representation from the population health unit, preoperative services, surgical services 

and smoking cessation experts. Training sessions were held with preoperative clinic nursing and 

anaesthetist staff to demonstrate how the computer-based intervention would integrate with existing 
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preoperative clinic systems, as well as provide staff with information and skills to assist in the 

provision of brief advice.  

 
Perceived patient objection to cessation intervention 

To assess how amenable patients were to smoking cessation care, the research team examined the 

characteristics of 421 smokers attending the preoperative clinic. The study found that 79% were 

contemplating or preparing to quit and 90% or more thought it would be appropriate for preoperative 

clinic staff to discuss their smoking with them and to offer them NRT during their preoperative 

consultation [3].  

  

To investigate the acceptability of specific computer-based care components a series of patient 

acceptability surveys was conducted following receipt of the intervention. Over 80% of smoking 

patients considered the computerised counseling easy to use and helpful, and the provision of brief 

clinician advice and NRT acceptable [20,21]. Lower levels of acceptability were found for post-

discharge telephone counseling by the Quitline, with 65% of smokers who received counseling 

indicating that the information provided was relevant and 78% indicating that they felt comfortable 

speaking with Quitline staff [22].   

 

A lack of supportive systems to identify smokers 

All patients attending the preoperative clinic were referred to the computer program by reception staff. 

The use of a computer-based program to assess patient smoking status prior to the preoperative clinic 

consultation provided a systematic means of identifying smokers to clinic staff.  Consistent with 

previous research on touchscreen smoking assessments [23], a validity study with 1004 preoperative 

clinic patients using carbon monoxide as the criterion measure for tobacco use found the assessment to 

be highly accurate with sensitivity and specificity of 93% and 95%  respectively [21]. Furthermore, a 
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survey completed by all five nursing staff and 10 of 12 anaesthetists working in the preoperative clinic 

over a one month period, found that all the nurses and nine of 10 anaesthetists agreed that the program 

was an appropriate means to assess smoking status. All the nurses and seven of 10 anaesthetists found 

that the computer prompts, which identified smokers, were helpful in providing smoking cessation care 

for patients [6, 21].  

 

Lack of staff time to provide extended intervention, and a lack of skill in delivering effective 

cessation care 

Despite the intensity of the computer-based intervention, the bulk of specialised support was provided 

by the touchscreen computer program or a community based Quitline. Staff surveys conducted by the 

research team suggested that the intervention may address many of the staff time and skill barriers to 

providing care within the preoperative clinic. Of the five nurses and 10 anaesthetists who completed 

acceptability questionnaires, all nurses and seven anaesthetists found the provision of computer care 

prompts was helpful when providing cessation advice and assistance; all nurses and eight anaesthetists 

indicated that it was not difficult to find time to offer patients NRT, and all nurses and anaesthetists 

reported that the intervention would be an appropriate method of care provision for other preoperative 

clinics [6]. However, in a separate acceptability survey of nursing staff investigating the referral 

process of the Quitline, two of the four staff completing the survey indicated that completion of the 

referral form was too time consuming, despite taking less than two minutes of staff time [22].  

  

Perceived inability to change care 

In a randomised controlled trial, the computer-based model of care was combined with other practice 

change strategies including: staff training, the provision of performance feedback, executive support 

and leadership from the director of preoperative services, and consensus processes among staff 

regarding the computer-based model of care [6]. Relative to a usual care comparison condition, these 
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strategies enhanced the provision of brief advice by clinic nurses (47% vs 79%) and anaesthetists (39% 

vs 60%). They also enhanced the provision of preoperative NRT (8% vs 82%) and the prescription of 

NRT for use on the ward (0% vs 86%) [6]. While the effect of the practice change intervention on staff 

referral for post-discharge counselling, or the provision of telephone couselling prior to admission by 

preoperative service staff was not investigated, the inclusion of the these components of care in the 

practice change intervention may be expected to similarly improve their provision.    

 

Perceived lack of efficacy of cessation care 

The research team conducted two trials to assess the effectiveness of the comprehensive computer-

based intervention. In the first, a small randomised controlled trial was conducted of all intervention 

components except post-discharge Quitline support. The RCT found the intervention significantly 

increased preoperative abstinence compared with a usual care control group (p=78% vs 65% p=.04) 

[24]. At a three month follow-up, the intervention significantly increased cessation rates of nicotine 

dependent patients (18% vs 5% p=.03). In a second, unpublished study, a non-randomised pilot trial 

was conducted to assess the effectiveness of the intervention with the addition of post-discharge 

Quitline counselling. Twenty five percent of intervention patients in this trial were abstinent at a six 

month follow-up compared with 12% of a usual care control (p=.07).  

 

The cost of providing smoking cessation care 

The utilisation of computer technology and the community Quitline to provide smoking cessation care 

reduces the costs of intervention on clinical services. The direct costs to preoperative services of 

delivering the intervention (excluding follow-up telephone support, a cost incurred by the Quitline) was 

examined [24]. The study utilised data from staff employment records and project budgeting 

procedures and found that the annual cost in 2003 Australian dollars of providing the intervention to 

294 nicotine dependent patients (excluding development costs) was $A18,376. The incremental cost of 
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delivering the intervention, above usual care, was $A17,404  or $A58  per dependent smoker. The 

incremental cost per additional dependent patient abstinent three months following the preoperative 

clinic visit (above the usual care cessation rate) was $A458. 

 

The cost of providing cessation care was low compared with the costs associated with surgery [25]. 

Furthermore, research indicating that even brief periods of preoperative abstinence can have important 

surgical benefits for patients suggests that the intervention may reduce clinical care costs for hospitals 

[1].  

 

DISCUSSION AND CONCLUSIONS 

Given the association between smoking and surgical complications and outcomes [1], a capacity for 

longer-term public health benefits arising from permanent smoking cessation, and known patient desire 

for cessation assistance [3], preoperative clinics are important settings for the provision of smoking 

cessation care. From the perspective of the preoperative clinician, the intensity of the recommended 

intervention for hospital patients [16] may appear overwhelming given numerous perceived barriers to 

the provision of preventive care in clinical settings such as hospitals [9-15]. The findings of this study 

suggest that such comprehensive cessation care, consistent with best practice recommendations, can be 

delivered to surgical patients in a way which addresses these barriers. 

 

The findings highlight the potential value and utility of computer technology in the provision of care 

aimed at improving health behaviours.  Continuing advances in technology provide opportunities to 

further improve and streamline the delivery and enhance the efficacy of such interventions. Since the 

initial development of the computer-based cessation care system described here, hospitals and other 

health care organisations have accelerated a move towards the electronic management of patient 

information and the use of patient point of care data collection and reporting systems [26-28]. In 
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addition, electronic information systems have been developed to support clinical decision making, to 

improve access to patient information and to automate medication orders [27,28]. Integration of the 

touchscreen computer-based model of care with such systems may provide the opportunity to further 

facilitate the provision of care to patients, and enhance the effectiveness of smoking cessation care.  

 

While the design of comprehensive smoking cessation intervention described in this paper is sensitive 

to the barriers to care cited by preoperative clinic staff, the intervention was implemented with the 

assistance of research support. Nevertheless, the comprehensive computer-based intervention (with the 

exception of preoperative telephone support) continues to be part of routine care for surgical patients at 

the preoperative clinic, three years since research funding ceased and following clinic caseload 

expansion and a restructure of preoperative services, suggesting that such care can be maintained in the 

absence of research investment.   The provision of preoperative telephone counseling, which was 

delivered exclusively by research staff, could potentially be delivered by preadmission clerical staff 

who routinely contact patients by telephone prior to surgery. The acceptability and efficiency of this 

approach was not investigated and warrants further study. Similarly, a qualitative investigation into 

why some components of the intervention were less acceptable to staff than others may provide further 

opportunities for intervention refinement.  The findings support the adoption of computer-based 

smoking cessation services in pre-operative surgical clinics. 
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 Figure 1: Computer-based comprehensive smoking cessation care 

 

PREOPERATIVE CLINIC 

Computer delivered smoking cessation care: Smokers complete an interactive 
touchscreen computer program which provides patients with: 

1. 15-20 minutes of tailored behavioural smoking cessation counselling 
2. Printed self help material, tailored to the individual based on responses during 
computerised counselling 
3. Printed prompt for cessation care by preoperative clinic staff, identifying the 
patient as a smoker, recommending the provision of NRT (if assessed by the 
computer program as being nicotine dependent) and prompting referral to the 
Quitline. The program instructed patients to present the printed prompts to 
preoperative clinic staff.  

Preoperative clinic staff provision of smoking cessation care: Guided by 
computer generated prompts for care, preoperative clinic nursing and anesthetist staff 
provide patients: 

1. Brief smoking cessation advice 
2.  A preoperative supply of NRT for patient use prior to surgery and a 
prescription for the provision of NRT to patients during their post-operative stay 
on-ward. 

             
 

Computer-assisted telephone counselling prior admission: Data collected during 
the computerised counselling is used to generate a brief scripted telephone 
counselling session for patients prior to admission for surgery using Computer 
Assisted Telephone Interview software (CATI).  

ADMISSION AND HOSPITALISATION 

Computerised smoking assessment: On attendance to the preoperative clinic 
patients complete a computerised risk assessment which identifies tobacco users. For 
non smokers, the program terminates and patients are asked to wait for their 
scheduled appointment. 

PRIOR TO ADMISSION 

Ward nurse provision of NRT: Patients prescribed NRT during the preoperative 
clinic consultation are offered NRT during their stay on ward. 

POST DISCHARGE 

Quitline counselling: For patient referred, a Quitline counsellor contacts patients 
within one week after the expected discharge date to review cessation progress and 
offer a series of cessation counselling contacts to support a quit attempt.  


