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Abstract

Background—Smoking rates are higher among low socioeconomic (SES) groups, and there is 

evidence that inequalities in smoking are widening over time in many countries. Low SES 

smokers may be more likely to smoke and less likely to quit because smoking is heavily 

concentrated in their social contexts. This study investigated whether low SES smokers (1) have 

more smoking friends, and (2) are more likely to gain and less likely to lose smoking friends over 

time. Correlates of having more smoking friends and gaining or losing smoking friends were also 

considered.

Method—Respondents included 6,321 adult current smokers (at recruitment) from Wave 1 

(2002) and Wave 2 (2003) of the International Tobacco Control Project (ITC) Four Country 
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Survey, a nationally representative longitudinal cohort survey of smokers in Australia, Canada, 

UK, and US.

Results—Low SES smokers reported more smoking friends than moderate and high SES 

smokers. Low SES smokers were also more likely to gain smoking friends over time compared 

with high SES smokers. Smokers who were male, younger, and lived with other smokers reported 

more smoking friends, and were also more likely to gain and less likely to lose smoking friends. 

Smoking behaviours, such as higher nicotine dependence were related to reporting more smoking 

friends, but not to losing or gain smoking friends.

Conclusions—Smoking is highly concentrated in the social networks of lower SES smokers and 

this concentration may be increasing over time. Cessation interventions should consider how the 

structure of low SES smokers’ social networks affects quitting.
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smoking cessation; social context; social network; socioeconomic inequalities

1. INTRODUCTION

The high rate of smoking among low socioeconomic status (SES) groups illustrates the 

striking relation between the social context and health behaviour (Cavelaars et al., 2000; 

Huisman et al., 2005; Jarvis and Wardle, 2006). In 2009, smoking rates were twice as high 

among routine and manual workers (28%) in England compared with managerial and 

professional workers (14%; The NHS Information Centre: Lifestyle Statistics, 2011). 

Smoking rates are similarly high among low SES groups in other countries, including 

Australia, Canada, and the United States (Centers for Disease Control and Prevention, 2011; 

Reid et al., 2012; Smith and Leggat, 2007).

Smoking may be more prevalent among low SES groups due to a combination of factors, 

including targeted marketing by the tobacco industry, positive norms towards smoking, 

easier access to cigarettes, lower social support for quitting, higher nicotine dependence, life 

stress/psychological differences, and lower adherence to smoking cessation treatments 

(Hiscock et al., 2012). Low SES smokers might also be less likely to successfully quit if 

their social networks have a high proportion of smokers (Hiscock et al., 2011; Jarvis, 2004; 

Kotz and West, 2009; Rose et al., 1996; Wiltshire et al., 2003). Indeed, some of the factors 

contributing to high smoking rates in low SES groups, such as positive smoking norms, may 

be related to having a social network with more smokers (Christakis and Fowler, 2009; 

Ellickson, 2001; Horne, 2001; Levine and Moreland, 1990; Shiffman and Rathbun, 2011).

Despite the impact that smoking in social networks may have on quit success among low 

SES smokers, only a few studies have examined whether there are SES differences in adult 

smokers’ number of smoking friends. Rose et al. (1996) found that young adult smokers 

with low education from the mid-Western US reported more smoking friends. Additionally, 

although differences in number of smoking friends were not explicitly addressed, a 32-year 

social networking study conducted in Framingham, Massachusetts, US, found evidence of 

increasing stigmatisation of smoking in high SES groups, such that over time, smokers with 
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higher education moved to the periphery of their social networks (Christakis and Fowler, 

2008).

This study sought to expand the literature by examining whether low SES smokers (low 

education and low income) have more friends who smoke among nationally representative 

samples of smokers from Australia, Canada, the United Kingdom (UK), and the United 

States (US). Because previous research shows that losing smoking friends predicts quit 

success (Hitchman et al., 2014 In Press), this study also sought to expand the literature by 

examining whether low SES smokers are more likely to gain and less likely to lose smoking 

friends over time.

Because people are generally friends with similar others, low SES smokers were expected to 

report more smoking friends (Blieszner and Adams, 1992; McPherson et al., 2001). Low 

SES smokers were also expected to be more likely to gain and less likely to lose smoking 

friends over time, due to higher smoking rates and lower smoking cessation rates among low 

SES groups (Harper and Lynch, 2007; Smith et al., 2009). For other demographics included 

the analyses, it was expected that other groups with higher smoking rates and lower 

cessation rates (e.g., younger smokers) would also report more smoking friends, and be 

more likely to gain and less likely to lose smoking friends over time.

Variables previously shown to predict smoking cessation outcomes were included in the 

analyses to control for their potential influence on number of smoking friends and changes 

in smoking friends over time (Hyland et al., 2006; Vangeli et al., 2011). For example, 

smokers with intentions to quit may avoid smoking friends in preparation for a quit attempt. 

The relation between these smoking cessation predictor variables and number of smoking 

friends and changes in smoking friends was subsequently considered. It was expected that 

the smoking cessation predictor variables that have been previously shown to be related to a 

higher likelihood of quitting (lower nicotine dependence, previous quit attempts) would be 

related to having fewer smoking friends and losing smoking friends over time (Hyland et al., 

2006).

Demographic and country differences in the relation between SES, and number of smoking 

friends and changes in number of smoking friends over time were also considered. It was 

thought that for younger smokers, SES differences in number of smoking friends may not be 

as pronounced due to the importance of smoking for socializing (Fidler and West, 2009). No 

country differences were expected.

Changes in smoking status were then considered to test for the possibility that SES may only 

be related to changes in smoking friends over time because SES is related to changes in 

smoking status. For example, it could be that high SES and losing smoking friends may only 

be related because high SES smokers are more likely to quit smoking, and quitting smoking 

is related to losing smoking friends.

Finally, the potential influence of living with non-smoking adults was examined. Household 

composition of smokers was not considered in the initial analyses because the influence of 

smoking friends was the primary interest. Smokers who lived with non-smoking adults were 
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expected to have fewer smoking friends, and be more likely to lose and less likely to gain 

smoking friends over time.

2. METHODS

2.1 Respondents

The International Tobacco Control (ITC) Four Country Survey is a nationally representative 

longitudinal cohort survey of current adult smokers at recruitment (100 lifetime cigarettes 

and smoked at least once in the past 30 days) in Australia, Canada, UK, and US, who were 

recruited using random digit dialing methods starting in 2002. The current study used the 

Wave 1 – Wave 2 longitudinal sample (N=6,682). The Wave 1 – Wave 2 follow-up rates 

were 81% in Australia, 76% in Canada, 78% in the UK, and 63% in the US. Data collection 

involved Computer Assisted Telephone Interviewing, with Wave 1 data collected between 

October and December of 2002, and Wave 2 between May and September of 2003. A mean 

of 6.7 months separated the surveys. This time period has been shown to be sufficient for 

showing a relation between changes in smoking friends over time and smoking cessation 

outcomes, thus it was deemed adequate for the present study (Hitchman et al., 2014 In 

Press). Respondents with missing or “don’t know” responses were deleted. The final sample 

size was (N=6,321). Further details on methodology are available elsewhere (Fong et al., 

2006; ITC Project, 2004, 2011; Thompson et al., 2006).

2.2 Measures

2.2.1 Outcome Variables

Number of smoking friends at Wave 1: Respondents were asked: Of the five closest 

friends or acquaintances that you spend time with on a regular basis, how many of them are 

smokers (0, 1, 2, 3, 4, or 5)?

Change in number of smoking friends between Wave 1 and Wave 2 (friend change): 
Friend change was calculated as the difference between number of smoking friends at Wave 

1, and number of smoking friends at Wave 2 (Wave 2 measure same as Wave 1 measure 

above); an 11-category variable was derived that ranged from a loss of five friends (−5), to 

no change (0), to a gain of five friends (5). From the 11-category variable, a 3-category 

variable was derived that was used in all analyses: loss, no change, or gain in number of 

smoking friends. All analyses that included friend change controlled for number of smoking 

friends at Wave 1, because the number of friends that respondents could lose/gain depended 

on the number with which they started.

2.2.2 Key Predictor Variables at Wave 1

2.2.2.1 Demographics

Country, sex, age group, ethnicity: Data on sex (female vs. male) and age (18–24, 25–39, 

40–54, or 55+) were collected. Countries included Australia, Canada, UK, and US. Ethnicity 

was categorised based on methods from each country’s census. In Canada, UK, and US, 

white was categorised as the majority group, and non-white as the minority group. In 
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Australia, English spoken in the home was categorised as the majority group, and language 

other than English as the minority group.

Education, annual household income (gross), and employment outside the home: 
Education was categorised as highest level achieved: low=high school or less; 

moderate=technical, trade school, or community college (some or completed), or some 

university; and high=at least a university degree, and ‘no answer’ (due to a high number of 

refusals and don’t knows). In Australia, Canada, and US, income was categorised as: low = 

under $30,000, moderate = $30,000-$59,999, and high = $60,000 or higher (each country’s 

dollars). In the UK, income was categorised as: low = under £30,000, moderate = £30,000-

£44,999, and high = £45,000 or higher. Respondents were also asked if they were employed 

outside the home (yes vs. no).

2.2.2.2 Smoking Cessation Predictor Variables

Smoking status, heaviness of smoking (HSI), quit attempts, intentions to quit, and longest 
quit attempt: Smoking status was categorised as: daily vs. weekly/monthly. HSI is a 

composite measure of nicotine dependence, consisting of cigarettes per day (0–10, 11–20, 

21–30, or >30), and minutes to first cigarette after waking (<5, 6–30, 31–60, or >60), 

ranging from 0 to 6 for low to high dependence (Heatherton et al., 1989). Respondents were 

asked if they made any attempts to stop smoking in the last year (yes vs. no). For intentions 

to quit, smokers were asked: ‘Are you planning to quit smoking’? Response options were ‘in 

the next month’, ‘in the next six months’, ‘beyond six months’, and ‘not planning to quit’. 

Intentions to quit were coded as: intention to quit within the next six months vs. otherwise. 

Don’t know was coded as no intentions/otherwise. Longest quit attempt ever was 

categorised as: never, one week or less, more than one week but less than six months, or six 

months or more.

Outcome expectancy of quitting: Respondents were asked: ‘How much do you think you 

would benefit from health and other gains if you were to quit smoking permanently in the 

next six months?’ Response options were ‘not at all’, ‘slightly’, ‘moderately’, ‘very much’, 

or ‘extremely’.

Worried smoking will damage health: Respondents were asked: ‘How worried are you, if at 

all, that smoking will damage your health in the future?’ Response options were ‘not at all 

worried’, ‘a little worried’, ‘moderately worried’, or ‘very worried’.

2.2.3 Predictor Variables used for Additional Analyses

Household smokers at Wave 1: Household smokers at Wave 1 was categorised as: single 

adult smoker, all adult smokers, or mixed adult smokers and non-smokers.

Smoking status at Wave 2: Smoking status was categorised as: daily, weekly, monthly, 

quit less than one month, quit one to six months, quit more than six months.
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2.3 Analyses

Analyses were conducted using SAS 9.2 and used survey weights that were computed using 

estimated population values from national benchmark surveys (ITC Project, 2004, 2011; 

Thompson et al., 2006). The longitudinal Wave 1 – Wave 2 weights were adjusted for Wave 

1-Wave 2 attrition (for further details see; ITC Project, 2004, 2011; Thompson et al., 2006).

All measures were treated as categorical variables. The exceptions were (a) HSI, (b) 

outcome expectancy of quitting, and (c) worried smoking will damage health, which were 

treated as quantitative variables.

To test whether SES was related to smokers’ number of smoking friends at Wave 1, a 

multivariable regression analysis was conducted with number of smoking friends at Wave 1 

set as the dependent variable, and all demographic and smoking cessation predictor variables 

at Wave 1 included as covariates. Smoking cessation predictor variables were included as 

covariates to control for the possibility that intentions to quit, or other smoking behaviours 

or beliefs, might lead people to select or de-select friends who smoke.

To test whether SES was related to changes in number of smoking friends between Wave 1 

and Wave 2, separate multinomial logistic regression analyses were conducted with friend 

change set as the dependent variable (loss vs. gain, loss vs. no change, and gain vs. no 

change), with all demographic characteristics and smoking cessation predictor variables at 

Wave 1 included as covariates, plus smoking friends at Wave 1.

Tests of interactions were also conducted to determine if (a) correlates of number of 

smoking friends, and changes in number of smoking friends differed across countries, by 

age, sex, education, or income (country x age; country x sex; country x education; country 

by income), and (b) if any relation between SES, and number of smoking friends, and 

changes in number of smoking friends over time differed by age group (age group x SES).

In separate analyses, smoking status at Wave 2 was added as a covariate to test for the 

possibility that correlates of changes in number of smoking friends were only significant 

because they were related to a change in smoking status. Lastly, composition of household 

smokers was added to the models to examine its relation with number of smoking friends 

and changes in number of smoking friends over time.

3. RESULTS

3.1 Characteristics of respondents at Wave 1

Table 1 presents key demographic characteristics of the sample collected at recruitment 

(Wave 1), along with number of smoking friends at Wave 1, and changes in smoking friends 

between Wave 1 and Wave 2. There were significant differences in the number of low, 

moderate, and high SES respondents in each country. Across countries the percentage of low 

SES respondents ranged from 40.8%−66.9% for education, and 27.3%−35.5% for income 

(p<0.0001). Although the 3-category friend change variable was used in all analyses (loss 

vs. no change vs. gain), the frequencies for the 11-category friend change variable are 

presented in Table 1 to illustrate its distribution. Differences between respondents (Wave 1 – 
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Wave 2 sample) and those lost to follow-up at Wave 2 were examined for the characteristics 

in Table 1, and intentions to quit. Respondents who lived in the US, were of younger age, 

were from a minority group (except in the UK), had lower education (in Canada and the 

US), were male (in the US), and reported more smoking friends were significantly more 

likely to be lost to follow-up (all ps<.05).

3.2 Number of smoking friends at Wave 1, and demographic characteristics and smoking 
cessation predictor variables at Wave 1

Table 2 presents the results of the multivariable regression analysis that examined the 

demographic characteristics and the smoking cessation predictor variables at Wave 1 that 

were related to reporting a higher number of smoking friends at Wave 1. Respondents from 

Canada, US, and UK reported more smoking friends at Wave 1 than smokers from 

Australia. Other demographic characteristics that were related to having more smoking 

friends at Wave 1 included (relative to comparison group): being male, younger age, lower 

education, and lower income. Smoking cessation predictor variables that were related to 

having more smoking friends included (relative to comparison group): being a daily smoker, 

heavier smoking, never making a quit attempt vs. made an attempt that lasted six months or 

longer, having no intention to quit smoking, and having a lower outcome expectancy of the 

benefits of quitting. Tests of interactions indicated that the correlates of number of smoking 

friends did not differ across countries by sex, age, education, or income, (p = .07; p = .07; p 
= .31; and p = .59), respectively, and that number of smoking friends by age did not differ 

across SES groups (income, p = .10, and education, p = .98).

3.3 Changes in number of smoking friends between Wave 1 and Wave 2, and 
demographics and smoking cessation predictor variables at Wave 1

Table 3 presents the results of the multinomial logistic regression analyses examining the 

predictors of experiencing no change vs. a loss, a gain vs. no change, and a gain vs. a loss in 

number of smoking friends between Wave 1 and Wave 2. For demographic characteristics 

the following respondents were more likely to lose than experience no change in smoking 

friends: lived in the US vs. Australia, older, and were employed outside the home. For the 

smoking cessation predictor variables there were no differences in losing compared with 

experiencing no change in smoking friends. For demographic characteristics the following 

respondents were more likely to gain than experience no change in smoking friends: male, 

younger, lower education, and lower income. For smoking cessation predictor variables, 

respondents who were less worried that smoking will damage their health in the future, were 

more likely to gain than experience no change in smoking friends. For demographic 

characteristics the following respondents were more likely to gain than lose smoking 

friends: younger, lower education, and lower income. For smoking cessation predictor 

variables, respondents who were less worried that smoking will damaged their health in the 

future, were more likely to gain than lose smoking friends. Tests of interactions indicated 

that across countries, there were no significant differences in changes in number of smoking 

friends by sex, age, education, or income, (p = .20; p = .45; p = .18; and p = .57 

respectively), and that there were no significant differences in changes of number of 

smoking friends by age across SES groups (income, p = .63 and education, p = .19).
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3.4 Changes in number of smoking friends between Wave 1 and Wave 2, and smoking 
status at Wave 2

The multinomial logistic regression analyses examining the relation between SES and 

changes in number of smoking friends, with demographic characteristics and smoking 

cessation predictor variables included as covariates, with the addition of Wave 2 smoking 

status, found that there were no changes in the overall significance of the variables in the 

models. Smoking status itself at Wave 2 was significantly related to change in number of 

smoking friends, such that, the longer that a smoker reported being quit, the more likely they 

were to have experienced a loss vs. no change/gain in their number of smoking friends, and 

the less likely they were to have experienced a gain vs. a loss in smoking friends. 

Interestingly, monthly/weekly smokers were more likely to experience any change (loss or 

gain vs. no change) in their number of smoking friends compared with daily smokers. 

Results are presented in Table 4.

3.5 Household smokers at Wave 1, and number of smoking friends at Wave 1, and changes 
in number of smoking friends between Wave 1 and Wave 2

Household smokers was significantly related to smokers’ number of smoking friends. 

Smokers who were the only smoking adult in their household reported more smoking friends 

than smokers from mixed smoker and non-smoker households. Similarly, smokers from all 

adult smoker households reported more smoking friends than smokers from mixed smoker 

and non-smoker households; an additional analysis (not shown in tables) showed that 

smokers from all adult smoker households reported more smoking friends than adults from 

single adult smoker households (β = 0.41, 95% CI = 0.29–0.53; p<.0001). Results are 

presented in Table 5.

Household smokers was also related to changes in number of smoking friends over time. 

Compared with smokers from mixed smoker and non-smoker households, smokers from all 

adult smoker households were more likely to gain smoking friends than experience no 

change in their number of smoking friends over time. Smokers from adult smoker 

households were also more likely to gain than lose smoking friends over time compared 

with those from mixed smoker and non-smoker households. There were no significant 

differences between changes in number of smoking friends over time between smokers from 

mixed smoker and non-smoker households, and single adult smoker households. Results are 

presented in Table 6.

4. DISCUSSION

This is the first study to systematically examine whether smokers’ number of smoking 

friends and changes in their number of smoking friends over time are related to SES, 

demographics, and smoking cessation predictor variables. As expected, low SES smokers 

(low income, low education) reported a higher number of smoking friends. Low SES 

smokers were also more likely to gain than lose smoking friends over time, and more likely 

to gain than experience no change in smoking friends. Although not intended to be a 

measure of SES, smokers who were not employed outside the home were less likely to lose 

than experience no change in smoking friends.
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Other demographic characteristics and smoking cessation predictor variables were also 

related to reporting a higher number of smoking friends. As expected, younger smokers 

reported more smoking friends. Male smokers unexpectedly reported more smoking friends, 

possibly because of their slightly higher smoking rates. It is unclear why smokers from 

Australia reported fewer smoking friends. It may be the case that despite similar smoking 

rates across countries, smokers in the US, the UK, and Canada were more likely to live in 

social contexts where smoking is heavily concentrated. As expected, smokers with more 

smoking friends were more likely to be daily smokers, be highly nicotine dependent, report 

a shorter time ever off smoking, and report no intentions to quit.

In addition to SES, other demographics were also related to changes in number of smoking 

friends over time. As expected, younger smokers were more likely to gain and less likely to 

lose/experience no change in smoking friends. Unexpectedly, male smokers were more 

likely to gain smoking friends than experience no change in smoking friends, again, perhaps 

due to their slightly higher smoking rates.

Interestingly, worry about the future health damages of smoking was the only smoking 

cessation predictor variable that was related to changes in smoking in friends. No other 

smoking cessation predictor variables (intentions to quit, heaviness of smoking, attempt to 

quit in past year, longest quit attempt, outcome expectancy of quitting) were related to 

changes in smoking friends; this suggests that SES and other demographics may be more 

important determinants of changes in smoking friends than individual level predictors of 

smoking cessation. Indeed, this finding suggests that demographics, particularly SES, are 

powerful determinants of the concentration of smoking in people’s social contexts, 

independent of individual’s own smoking behaviour.

There were no differences in the relation between SES and number of friends or changes in 

smoking friends by age group or country, suggesting that the relations found may be 

universal across the age groups and countries studied.

Changes in smoking status did not explain the relation between changes in smoking friends 

and SES, or any of the other variables. However, changes in smoking status were related to 

changes in smoking friends, suggesting that quitting smoking coincides with losing smoking 

friends, and continuing smoking coincides with gaining smoking friends. Interestingly, 

monthly smokers at Wave 2 were more likely to have experienced any change in their 

number of smoking friends (loss or gain) compared with daily smokers, perhaps due to the 

more occasional/context dependent nature of monthly smoking.

Smokers who lived with other adult smokers, or who were the only adult in the household, 

reported more smoking friends than those who lived with adult non-smokers. Compared 

with smokers who were the only adult, smokers who lived with other adult smokers were 

more likely to gain than lose smoking friends over time, whereas respondents who lived 

with adult non-smokers were more likely to lose smoking friends over time. Living with 

other smokers may facilitate social connections with smokers, whereas living with non-

smokers may limit them.
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4.1 Implications

(Hitchman et al., 2014 In Press) demonstrated the importance of the social context in the 

smoking cessation process: smokers with fewer smoking friends, and those who lost 

smoking friends over time were more likely to successfully quit. The current study shows 

that the social context is related to SES, and increasingly so over time. Thus, smoking 

cessation interventions should advise smokers, especially low SES smokers, to reduce the 

number of smokers in their social contexts. However, because there is no research on 

whether advising low SES smokers to avoid smokers when attempting to quit leads to 

changes in the number of smokers in their social contexts, further research should 

investigate the effectiveness of this advice. For example, qualitative research suggests that 

low SES smokers may experience significant challenges in following advice to avoid other 

smokers due to the ‘cultures of smoking’ that they inhabit (Wiltshire et al., 2003). 

Additionally, the current study found that intentions to quit smoking and other smoking 

cessation predictor variables were not related to losing smoking friends, suggesting that even 

if smokers intend to quit they may be unable or unmotivated to reduce the number of 

smokers in their social contexts.

Future research could explore whether social media could help offset some of the negative 

effects of having more smoking friends by connecting low SES smokers with other smokers 

who want to quit. Coping mechanisms to deal with exposure to other smokers (i.e., smoking 

cues) could also be emphasized, such as fast acting nicotine replacement therapy (NRT) to 

deal with cravings during quit attempts (Sweeney et al., 2001), and long-term use of NRT to 

maintain abstinence (Agboola et al., 2010).

4.2 Limitations

First, no causal relation can be established between the variables examined, and having more 

smoking friends, and experiencing changes in smoking friends over time. Second, the 

number of smoking friends measure is somewhat limited because it asked about friends that 

respondents spend time with on a regular basis, and set the number of friends to five. It is 

possible that some people thought about family, while others thoughts were about friends or 

co-workers (Thrasher et al., 2011). However, despite challenges to the reliability of the 

measure, any unreliability cannot, in and of itself, explain statistically the significant results 

whose direction and magnitude fit with the hypothesized results. Third, attrition analysis 

showed that smokers with lower education, lower income, and more smoking friends were 

significantly more likely to be lost to follow-up; the analyses may therefore underrepresent 

these groups. Finally, because self-reported data were used, there is potential for bias. For 

example, social desirability bias could have led high SES smokers to report fewer smoking 

friends. However, it is unlikely that this alone could explain the results, particularly the 

relation between SES and changes in smoking friends over time.
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