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ABSTRACT 

Background. Continued smoking following a cancer diagnosis has adverse impacts on 

cancer treatment and puts individuals at risk of secondary cancers. Data on the prevalence 

and correlates of smoking amongst cancer patients is critical for successfully targeting 

smoking cessation interventions.  

 

Aims. To explore among a sample of medical oncology outpatients: (a) the prevalence of 

self-reported current smoking; and (b) the demographic and psychosocial factors associated 

with self-reported smoking.  

 

Methods. A heterogeneous sample of cancer patients aged 18 years or over were recruited 

from one of 11 medical oncology treatment centres across Australia. Patients completed a 

survey assessing: smoking status; socio-demographic, disease and treatment characteristics; 

time since diagnosis; anxiety; and depression. Factors associated with self-reported smoking 

were examined using a univariate and multivariate mixed-effects logistic regression.  

 

Results. A total of 1379 patients returned surveys and 1338 were included in the analysis. 

The prevalence of current smoking was 10.9% (n=146). After adjusting for treatment centre, 

patients aged 65 years and older and those without health concession cards were significantly 

less likely to smoke. Patients diagnosed with lung cancer and those without private health 

insurance were more likely to smoke.  

 

Discussion. A minority of cancer patients reported continued smoking at an average time of 

13 months post-diagnosis. Patients who are younger, have been diagnosed with lung cancer, 

and have lower socioeconomic status are at-risk groups and represent important targets for 

smoking cessation advice and intervention. 

 

Key words: cancer, smoking, prevalence, treatment, cessation.  
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BACKGROUND 

 

Impact of smoking amongst individuals diagnosed with cancer  

Continued smoking following a diagnosis of cancer has significant detrimental impacts [1], 

including increased surgical recovery time [2], risk of surgical complications [3, 4],  poorer 

quality of wound healing [5], increased risk of wound infection [2], and higher ratings of pain 

[6]. Smoking is also associated with poorer long-term outcomes following radiotherapy [7], 

decreased chemotherapy effectiveness [8, 9], and exacerbation of treatment side effects 

including skin and oral mucositis [10] weight-loss [11, 12] and depression [11]. There is 

some evidence that continued smoking after a cancer diagnosis and post-treatment is 

associated with decreased survival among patients diagnosed with lung [13], head and neck 

[13], colorectal [14], and breast cancers [15]. Clinical practice guidelines recommend 

healthcare providers provide smoking cessation advice and support to all individuals who 

smoke, not just those with a diagnosis of cancer [16]. However, a cancer diagnosis provides a 

clear ‘teachable moment’ for smoking cessation [17], and the identification of patients who 

are most likely to continue to smoke after a cancer diagnosis therefore remains a priority for 

effective cancer control. 

 
Prevalence and correlates of smoking among people with cancer  

Prevalence of continued smoking among individuals diagnosed with cancer varies by cancer 

type and time since diagnosis. In some cases, prevalence is surprisingly high. A cross-

sectional national study of US cancer survivors between 2 and 10 years post-diagnosis 

identified rates of continued smoking ranging from 8.4% for men with prostate cancer to 

17.4% for individuals with bladder cancer [18]. A population based Australian study 

identified a smoking prevalence of 21.3% for a sample of disease-free cancer survivors with 

heterogeneous types of cancers [19]. Among a cohort of breast cancer survivors, 12.1% self-
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reported being a smoker at diagnosis, falling to 8.9% at the first follow-up (~9 months) [20]. 

Previous studies have shown that a range of factors are associated with continued smoking 

following a diagnosis, including: younger age [21, 22], female sex [22], earlier stage of 

cancer [23, 24]; higher nicotine dependency [25]; increased emotional distress [24] and lower 

perceived social support [26]. However, the majority of these studies have focused on 

patients with lung or head and neck cancer. There is a need for data on the correlates of 

smoking in a diverse sample that includes a wide range of cancers, as well as individuals at 

all stages of the illness trajectory. 

 

Aims 

To explore in a sample of medical oncology outpatients: 

a) the prevalence of self-reported current smoking and;  

b) the demographic and psychosocial factors associated with self-reported smoking.   

 

METHOD 

Setting  

Data were collected from 11 medical oncology treatment centres across Australia as part of a 

larger study exploring the patient, social, and treatment centre characteristics associated with 

psychosocial outcomes among patients attending medical oncology clinics.  

 

Sample 

Eligibility and recruitment of medical oncology clinics. Eligible clinics were those that 

provided services to more than 400 patients each year. A leading medical oncologist from 

each Australian state helped to identify eligible centres, and sent invitation letters on behalf 

of the research team.  
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Eligibility of patients. Eligible patients had a confirmed diagnosis of any cancer, were aged 

18 years or over, were attending one of the participating medical oncology treatment centres 

for at least their second outpatient appointment, were proficient enough in English to read, 

comprehend and respond to study materials, and were physically and mentally capable of 

providing informed consent and completing the survey.  

Procedures. Clinics selected their preference to have a research assistant (RA) or staff 

member undertake patient recruitment. Eligible patients were approached while waiting for 

an appointment and invited to participate in the study. Patients were provided with written 

and verbal information about the study and informed consent was obtained. Patients were 

then invited to complete a survey as they waited in the clinic or at home in their own time. 

Patients who completed the survey at home were asked to return it using a reply-paid 

envelope within one week, with a reminder letter and another survey sent out if the original 

survey was not returned within 2-3 weeks. A second reminder letter was sent 2-3 weeks after 

the first reminder. Ethics approval was obtained from the University of Newcastle Human 

Research Ethics Committee and the ethics committee of the participating health services.  

 

Measures  

The survey contained measures for the following variables that are of interest to the present 

study: 

Smoking. Smoking was assessed with one item from the New South Wales Health Survey 

[27].  Participants were asked “Which of the following best describes your smoking status? 

This includes cigarettes, cigars and pipes”. The response options were: ‘I smoke daily’; ‘I 

smoke occasionally’; ‘I don’t smoke now but I used to’; ‘I’ve tried it a few times but never 

smoked regularly’; or ‘I’ve never smoked’. 
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Demographic characteristics. Participants self-reported their: age; gender; Aboriginal and 

Torres Strait Islander status; and whether they held private health insurance or a  health care 

concession card (health care concession cards provide holders with more affordable access to 

medical services and medications). 

Disease characteristics. Participants self-reported cancer type (haematological/blood; breast; 

colorectal; prostate; lung; melanoma; other).  

Treatment characteristics. Participants self-reported time since diagnosis in months (0-6, 6-

12, 13-24, more than 24) and their reason for visiting the treatment centre (discuss treatment 

options; receive treatment; check-up during treatment; check-up post-treatment; other).   

Anxiety and Depression: Participants completed the Hospital Anxiety and Depression Scale 

(HADS) [28]. The HADS includes an anxiety subscale (7 items), and a depression subscale 

(7 items). Each item is scored from 0 to 3, giving a maximum score of 21 for each subscale. 

The scale has been widely used with a variety of populations, including cancer patients and 

has adequate internal consistency, construct validity and discriminant validity [29]. 

 

Statistical Analysis 

Participants were classified as ‘current smokers’ if they reported smoking daily or smoking 

occasionally, and were classified as ‘non-smokers’ if they reported any other smoking status. 

Age was split in to three categories: 18-49, 50-64, 65 years and over. All cancer types except 

lung cancer were collapsed into a category called ‘other’ to allow comparisons between lung 

and all other cancer types. Two levels of the time since diagnosis variable were collapsed 

together: the ‘13-24 months’ category and the ‘more than 24 months’ category were 

combined and renamed ‘13 months or more’ since diagnosis. Reasons for treatment visit were 

used to approximate what stage of the treatment cycle patients were currently in: those 

patients we reported being present to receive treatment or undergo a check-up during 
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treatment were classified as ‘during treatment’, and those that responded  attending for a 

post-treatment check-up were classified ‘post-treatment’. 

 

Participant characteristics and outcomes are presented as counts and percentages. A 

univariable and multivariable mixed-effects logistic regression was undertaken, with the 

likelihood of being current smoker assessed against patient, disease and treatment factors. All 

analyses were conducted in STATA 12.1 [30]. All predictors were included on an a priori 

basis and consistent with the modelling and variable selection criteria outlined by Greenland 

[31]. Multilevel mixed-effects logistic regression was also undertaken using the xtmelogit 

command. The random effects portion of the model was grouped on the 11 treatment centres. 

 

RESULTS 

Consent Rates  

The average number of patients recruited from each of the 11 treatment centres was 130 (SD 

= 11, minimum = 86, maximum = 195). A total of 2237 patients were approached to 

participate and 1840 provided informed consent (82%). A total of 1379 patients returned 

completed surveys (75%). Forty one patients did not report cancer site an d were excluded 

from analyses, leaving 1338 complete sets of patient data. 

 

Demographic characteristics of the sample 

Patient demographics are reported in Table 1. The majority of participants were female 

(58.3%), aged 65 years or older (46.7%), and were diagnosed with breast (32.6%), 

haematological malignancies (30.9%) colorectal (17.5%), upper gastrointestinal or lung 

cancer (9.2%). Most were currently undergoing treatment (67%) and had received their 

diagnosis at least 13 months prior to completing the survey (50.4%). The majority of 
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participants did not have private health insurance (52.2%), were concession card holders 

(58.0%), and were not depressed (82.7%) or anxious (80.3%). 

 

Prevalence of self-reported current smoking 

One hundred and forty-six (10.9%, 95%CI 9.3%-12.7%) patients self-reported that they were 

current smokers. 

  

Patient characteristics associated with smoking status 

The results of the mixed effects logistic regression analysis exploring relationships between 

patient characteristics and smoking status are shown in Table 2. After adjusting for treatment 

centre, patients aged 65 years and older were significantly less likely to smoke than younger 

patients (OR=0.27, 95% CI=0.16-0.48, p<.001).  Lung cancer patients were nearly three 

times more likely to smoke than patients diagnosed with other types of cancer (OR=2.83, 

95% CI=1.72-4.71, p<.001). Patients without private health insurance were nearly three times 

more likely to smoke than those who had private health insurance (OR=3.34, 95% CI=2.11-

5.28, p<.001), and those without concession cards were 64% less likely to smoke than those 

with concession cards (OR=0.36, 95% CI=0.23-0.58, p<.001). No significant relationships 

were found for gender, Aboriginal and Torres Strait Islander status, stage of treatment, time 

since diagnosis, depression, or anxiety. A likelihood ratio test comparing a logistic regression 

model with the mixed effect logistic regression model indicated that the two models were not 

significantly different from each other (p= 0. 1959), suggesting that the level of clustering 

within treatment centres was not statistically significant. Collinearity between patient 

characteristics was examined using the Variance Inflation factor (VIF).  None of the patient 

characteristics exceeded VIFs of two, indicating a low risk of collinearity between included 
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variables [32]. The Receiver Operating Curve (ROC) statistic suggested that the area under 

the curve was 0.76, indicating acceptable model discrimination [33]. 
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Table 1 Demographic characteristics of medical oncology treatment centre patients for 
non-smokers and current smokers  

Characteristics 
     Total  
n=1338#  % 

Non-
smoker 
n=1,192 % 

Current 
smoker 
n=146 % p value 

Sex        
Male 558 41.7 493 88.4% 65 11.6

 
 

Female 780 58.3 699 89.6% 81 10.4
 

p = 0.488 

 
Age at time of survey    

 
   

18-49 years 220 16.4 187 85.0% 33 15.0
 

 
50-64 years 474 35.4 414 87.3% 60 12.7

 
 

65 years and older 625 46.7 573 91.7% 52 8.3% p = < .01 

 
ATSI status 

    
  

   
 

  
Non-Aboriginal 1,312 98.1 1,170 89.2% 142 10.8

 
 

Aboriginal or Torres Strait 
 

26 1.9 22 84.6% 4 15.4
 

p = 0.456 

 
Type of cancer        
Lung cancer 132 9.9 103 78.0% 29 22.0

 
 

Breast 436 32.6 400 91.7% 36 8.3%  
Colorectal 234 17.5 215 91.9% 19 8.1%  
Upper GI 123 9.2 104 84.6% 19 15.4

 
 

Haematopoetic 413 30.9 370 89.6% 43 10.4
 

p < .001 

 
Stage of treatment cycle        
During treatment 896 67.0 798 89.1% 98 10.9

 
 

Post treatment 442 33.0 394 89.1% 48 10.9
 

p > 0.5 

 
Time from diagnosis to 

  
       

0-6 months 418 31.2 377 90.2% 41 9.8%  
7-12 months 245 18.3 221 90.2% 24 9.8%  
13 or more months 675 50.4 594 88.0% 81 12.0

 
p = 0.15 

 
Private Health Insurance 

 
       

Yes 639 47.8 610 95.5% 29 4.5%  
No 699 52.2 582 83.3% 117 16.7

 
p < .001 

Concession card holder         
Yes 776 58.0 666 85.8% 110 14.2

 
  

No 562 42.0 526 93.6% 36 6.4% p < .001 
Depression          
a score of 8 or lower 1,107 82.7 1,001 90.4% 106 9.6%   
A score of 9 or higher 231 17.3 191 82.7% 40 17.3

 
p < .001 

Anxiety          
a score of 8 or lower 1,074 80.3 974 90.7% 100 9.3%   
A score of 9 or higher 264 19.7 218 82.6% 46 17.4

 
p < .001 

# 41 records were excluded because of missing information   
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Table 2 Odds ratios and 95% confidence limits for univariable and multivariable factors 
associated with self-reported current smoking status among medical oncology patients using 
mixed effects logistic regression model.  
 

Characteristics OR 95%C
 

p-value OR 95%
 

p-value 
 Univariable  Multivariable  
Sex     
Male 1    1    
Female 0.87 0.61, 1.24 p=0.43 0.82 0.56, 1.20 p=0.3051 
Age at time of survey         
18-49 years 1    1    
50-64 years 0.81 0.51, 1.28  0.71 0.43, 1.18  
65 years and older 0.54 0.34, 0.87 p=0.03 0.27 0.16, 0.48 p<0.0001 
Aboriginal and Torres strait 

  
        

Non-Aboriginal 1    1    
Aboriginal or Torres Strait Islander 1.34 0.45, 4.01 P<0.61 

 

1.04 0.32, 3.39 p=0.94 
Type of cancer         
Other cancer 1    1    
Lung cancer 2.33 1.46, 3.72 p= 0.0004 2.84 1.72, 4.71 p<0.0001 
Stage of treatment cycle         
Post treatment     1    
During treatment 1.35 0.91, 1.99 p=0.14 1.26 0.83, 1.93 p=0.28 
Time from diagnosis to clinic 

 
        

0-6 months 1    1    
7-12 months 0.85 0.49, 1.46  0.81 0.46, 1.44  
13 or more months 1.08 0.72, 1.63 p=0.62 1.38 0.88, 2.16 p=0.48 
Private Health Insurance status         
Yes 1    1    
No 4.08 2.61, 6.38 p<0.0001 3.34 2.11, 5.28 P<0.0001 
Concession card holder         
Yes 1    1    
No 0.40 0.27, 0.60 p<0.0001 0.36 0.23, 0.58 p=0.0001 
Depression          
a score of 8 or lower 1    1    
A score of 9 or higher 1.98 1.33, 2.96 p=0.0008 1.27 0.78, 2.06 p=0.34 
Anxiety          
a score of 8 or lower 1    1    
A score of 9 or higher 1.94 1.32, 2.84 p=0.0008 1.44 0.91, 2.28 p=0.12 
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DISCUSSION 

 

This is the largest Australian study of self-reported prevalence of current smoking among 

medical oncology patients with a range of cancer types. Results indicated that 10.9% of 

patients were current smokers, which is similar to the proportion of daily smokers reported in 

the most recent Australian general population data (12. 8%) [34]. While on face value these 

results seem as expected, a few factors should be considered. First, almost half of our sample 

was aged 65 and older. Population statistics indicate that smoking prevalence is significantly 

lower among those aged 60 years and older [35]. Second, previous research has shown that a 

diagnosis of cancer is a powerful motivator to quit. Given these factors, it might have been 

expected that smoking prevalence would be lower among our sample than for the general 

population. However, these factors were most likely balanced by the probability that after 

adjusting for age, smokers would be over-represented in a cancer population due to the link 

between smoking and some types of cancer. The regression analysis confirmed that these 

factors most likely influenced the overall prevalence with people aged 65 and older less likely 

to smoke than patients aged 18-49.  

 

Further, our data show that people diagnosed with lung cancer were much more likely to be 

smokers than people diagnosed with other types of cancers. This reflects that smoking is a 

significant contributor to the incidence of lung cancer in men (90%) and to a lesser extent 

women (65%) [37]. This suggests that some people with a tobacco related lung cancer may 

have quit either prior to diagnosis or subsequent to their diagnosis. Indicators of lower 

socioeconomic status such as not having private health insurance were also associated with 

increased odds of being a smoker. Again this aligns with population data which shows much 
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higher smoking rates among people of lower socioeconomic status compared to the general 

population [38].  

 

Previous research has identified a link between smoking and depression and anxiety in cancer 

populations.  For example, a recent population based longitudinal Australian study of cancer 

survivors found that survivors who were current or former smokers at baseline had at least 

twice the odds of having comorbid anxiety-depression one year later [39]. Similarly, a cross-

sectional found that patients with head and neck cancer who smoked reported poorer mental 

health than those that did not smoke [40]. In contrast, no significant association was found 

between probable anxiety or depression and self-reported smoking status in the current study. 

This may reflect the differences in the trajectory of distress among patients with cancer, 

and/or differences in the sampling between studies.  

 

Implications for oncology services  

It is important to note that the prevalence of current smoking in our sample was the 

same for patients who were still undergoing treatment and those who had finished treatment. 

This suggests a lack of smoking cessation effectiveness this point in the trajectory.  Given the 

potential impact of continued smoking on cancer treatments and subsequent morbidity and 

mortality, it suggests a need to intervene on smoking as early as possible in the cancer 

trajectory. Our data suggest that this may be particularly important for younger patients (<65 

years), those diagnosed with lung cancer, and those from a lower socioeconomic background. 

Recent surveys suggest that 90% of oncology providers believe smoking impacts on patient 

outcomes, and that smoking cessation is thus essential to cancer care [41, 42]. Although 70-

80% of providers reported always asking patients about their tobacco use at their initial visit, 

less than 20% of providers reported always actively providing smoking cessation support or 
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referral. Providers were then less likely report always asking about tobacco use at follow-up 

visits (~40%) [41, 42].  

There are several factors that may act as barriers to the implementation of smoking 

cessation interventions in cancer care. For example, the evidence regarding the benefits of 

smoking cessation among patients with cancer is unclear.  A systematic review reported some 

benefit of smoking cessation after lung cancer diagnosis on prognosis [43], but the quality of  

included studies was limited. For example, no randomised controlled trials were identified, 

and the included studies were cross-sectional and therefore lacked information on long-term 

smoking and cessation habits. In addition, the definitions of smoking abstinence were 

inconsistent, and smoking status was self-reported, and may have been under-reported due to 

social desirability bias [43]. Similar methodological flaws have been reported in review of 

bladder cancer patients [44]. To circumvent the methodological constraints of assessing the 

long-term impact of quitting smoking, Sitas and colleagues [45] used Australian and US 

registry data to model the long-term effects of quitting smoking. They estimated a difference 

in the 8 year survival rates between oncology patients who never smoked and those who 

recently quit smoking of between 43% (in Australia) and 49% (USA), suggesting there are 

significant the benefits to survival related to smoking cessation.  

The evidence regarding the efficacy of smoking cessation interventions in oncology 

populations is also unclear [46]. A systematic review and meta-analysis  reported that 

smoking cessation interventions delivered post-operatively did not lead to significant short- 

or long-term changes in smoking behaviour [46]. However, one randomised-controlled trial 

reported a significant intervention effect (OR 3.27, 95%CI, 1.10-10.93) [47] at the end of the 

perioperative period. Clearly there is a need for replication of this finding. Further there were 

no significant differences between groups in wound complications post-surgery, or on 

smoking at 12 month follow-up. Thus, although a diagnosis of cancer is often considered a 
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‘teachable moment’ for smoking cessation, especially for tobacco-related malignancies such 

as lung and head and neck cancers [17],  more methodologically rigorous intervention studies 

are needed to establish a clear evidence-base for the longer-term benefit of these 

interventions.  

Other barriers reported by clinicians are a lack of appropriate skills and resources to 

intervene on smoking [41, 42, 48], and patient resistance [41] or lack of motivation to quit 

[36]. It could be suggested that the focus for reducing these barriers is to improve clinician 

skills in discussing the importance of smoking cessation with those most likely to smoke. 

Given the poor prognosis and high disease burden of lung cancer, there is an argument to be 

made that providers face a particularly difficult task convincing these patients of the benefits 

of quitting smoking, compared to the potential impact on their perceived quality of life. 

Coupled with the lack of clarity in regarding the impact of smoking cessation on outcomes 

across cancer types, and the efficacy of smoking cessation interventions, a detailed health 

economic evaluation of the costs-benefits of implementing these interventions is warranted.  

 

Limitations 

We assessed smoking status by patient self-report. It is possible that this resulted in some 

degree of under-reporting due to social desirability biases. Future research regarding smoking 

status of oncology patients could possibly include items assessing whether the patient had 

quit as a result of diagnosis, or whether they had received smoking cessation advice since 

diagnosis. As only 14 patients with head and neck cancer were recruited for this study we 

were unable to be group patients into a separate tumour stream and we therefore collapsed 

these patients into the ‘other’ group.  Additionally, no data were collected regarding whether 

or not patients’ had received smoking cessation advice from any health care professional 
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following their diagnosis or during their treatment. Thus we are unable to directly explore the 

relationship between smoking cessation advice and current smoking status within our sample. 

 

Conclusions 

A notable minority of patients attending medical oncology treatment centres self-report being 

a current smoker. Current smoking status was significantly associated with being of younger 

age, being diagnosed with lung cancer, and being of lower socioeconomic status. These 

results suggest a need to ensure patients with cancer who are at risk of continued smoking 

post-diagnosis are specifically targeted to receive smoking cessation advice and intervention. 

However, more methodologically rigorous intervention studies are needed to develop robust 

evidence of the long term benefits of smoking cessation interventions for patients. 
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