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Abstract

 Aims—To determine whether abstinence or relapse on a quit attempt in the previous year is 

associated with current depressive symptoms.

 Design—Prospective cohort with approximately annual waves. Mixed effect logistic 

regressions tested whether Time 2 (T2) quitting status was associated with reporting symptoms at 

T2, and whether Time 1 (T1) symptoms moderated this relationship.

 Setting—Waves 5 to 8 of the Four Country International Tobacco Control Study: a quasi-

experimental cohort study of smokers from Canada, USA, UK and Australia.

 Participants—6978 smokers who participated in telephone surveys.

 Measurements—T1 and T2 depressive symptoms in the last 4 weeks assessed with two 

screening items from the PRIME-MD questionnaire. Quitting status at T2: 1) No attempt since T1; 

2) Attempted and relapsed; 3) Attempted and abstinent at T2.

 Findings—Compared with no attempt, relapse was associated with reporting T2 symptoms 

(OR=1.46, 95% CI:1.33,1.59). Associations between T2 quitting status and T2 symptoms were 

moderated by T1 symptoms. Relapse was positively associated with T2 symptoms for those 

without T1 symptoms (OR=1.71, 95% CI:1.45,2.03) and those with T1 symptoms (OR=1.45, 95% 

CI:1.23,1.70). Abstinence was positively associated for those without T1 symptoms (OR=1.37, 

95% CI:1.10,1.71) and negatively associated for those with T1 symptoms (OR=0.74, 95% CI:

0.59,0.94). Age significantly moderated these associations. Relapse did not predict T2 symptoms 

for those aged 18 to 39 irrespective of T1 symptoms. The negative effect of abstinence on T2 

symptoms for those with T1 symptoms was significant only for those aged 18 to 39 (OR = 0.61, 

95% CI = 0.40, 0.94) and 40 to 55 (OR = 0.58, 95% CI = 0.40, 0.84). The positive effect of 

abstinence on T2 symptoms for those without T1 symptoms was significant only for those aged 

over 55 (OR = 1.97, 95% CI = 1.35, 2.87).
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 Conclusions—Most people who stop smoking appear to be at no greater risk of developing 

symptoms of depression than if they had continued smoking. However, people over age 55 who 

stop smoking may be at greater risk of developing symptoms of depression than if they had 

continued smoking.
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People with a lifetime history of a depressive disorder are more likely to smoke tobacco, and 

to smoke more heavily, than people without a history of any psychiatric disorder [1]. There 

are several plausible hypotheses used to explain the relationship: 1) smoking predisposes 

people to depressive symptoms, 2) depressive symptoms predispose people to smoking 3) 

there is a reciprocal relationship in which smoking contributes to the development of 

depression and once addicted is maintained through self-medication, or 4) that a third shared 

factor (e.g., neuroticism or stressful environments) predisposes people to both smoking and 

depression.

Biological models suggest that for addicted smokers the effect of removal of nicotine on 

neurobiological systems via smoking cessation can lead to increased depressive symptoms 

[2]. Smokers report that they smoke to alleviate negative mood and for enjoyment [3]. 

Similarly, some health professionals also believe that quitting smoking may precipitate or 

exacerbate depression in susceptible people [4]. However, empirical studies from population 

cohorts and clinical trials addressing this issue provide evidence to the contrary. The 

evidence is increasing that successful abstinence does not exacerbate depression and may 

reduce it.

A recent meta-analysis of longitudinal studies examining the impact of smoking cessation 

on mental health from population cohorts and clinical trials concluded that quitting smoking 

is associated with fewer symptoms of depression and anxiety [5]. There is also evidence that 

trying to quit and failing is predictive of increased symptoms of depression and anxiety [6, 7, 

8, 9], and this association may be stronger in those with pre-existing clinical disorders [10]. 

It is possible that those who believe that smoking helps to manage mood may be more likely 

to relapse when early depressive symptoms occur during a quit attempt. However, two 

studies have found that smokers who believe cigarettes help manage stress actually reported 

lower stress levels after quitting ([10, 11].

A population based study by Bolam et al. [12] followed a cohort of smokers interested in 

quitting for 9 months, and found that abstinence was not associated with reporting 

depression or anxiety. However, they only included participants who were symptom free at 

baseline, thus they were not able to examine change in the mental health of people who were 

already symptomatic. Other longitudinal population cohorts have examined change in 

measures of depression or negative affect between pre- and post-quitting and found that 

abstinence from smoking has no effect on depressed mood [13] and may even mitigate 

depression [14].
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Experimental studies with participants from a clinical population have followed smokers 

with a history of depression for 6 to 12 months following interventions for smoking 

cessation and found that abstinence did not increase the likelihood of experiencing 

depressive symptoms [15–19]. Indeed, in three studies [15,16,17], abstinence was associated 

with lower levels of depressive symptoms. Smoking cessation has also been linked to 

increased wellbeing [20,5]. In contrast, Hughes’ review [21] found that a history of clinical 

depression was associated with post-cessation depression, but noted methodological 

problems including selection bias, small samples, and a lack of adequate controls. In a 

randomised trial by Glassman et al. [22], increased depression was observed among 

abstainers compared to non-abstainers, but there was a far higher loss to follow-up among 

the relapsers.

Using a population-based sample, the current study aims 1) to determine whether abstinence 

or relapse on a quit attempt increases the likelihood of subsequently reporting either of the 

two core symptoms of depression (a loss of interest or pleasure and depressed mood); 2) to 

test whether depressive symptoms at T1 moderate the effect of quit status on depressive 

symptoms at T2; 3) To explore interactions between covariates (demographic variables and 

nicotine dependence) with quit status.

 Method

 Participants

Data came from 6978 participants in waves 5 to 8 (2006/2007 – 2010/2011) of the 

International Tobacco Control Four Country (ITC-4) project as key questions on depressive 

symptoms were only asked from wave 5 onwards. The ITC-4 is a quasi-experimental cohort 

survey of smokers in Canada, UK, USA, and Australia conducted via computer-assisted 

telephone interview and followed up on an annual basis. Using a stratified random-digit 

dialling procedure, households are contacted and screened for adult smokers (18 years and 

older) with the next birthday who would agree to participate in the study. Respondents were 

considered smokers at recruitment if they reported smoking at least 100 cigarettes in their 

lifetime and smoking at least once in the past 30 days. A detailed description of the ITC 

study conceptual framework [23] and methodology [24] can be found elsewhere. The study 

protocol had clearance in each of the four countries. Respondents were eligible for the 

current study if they provided valid data on all variables for both the baseline wave (waves 5, 

6, and 7; designated as T1) and the follow-up wave (waves 6, 7, and 8; designated as T2), 

and were daily smokers at T1. Between waves 7 and 8, a subset of USA participants took 

part in additional data collection (n = 462) and their quitting activity data was aggregated 

with wave 8 data. Respondents could participate in a maximum of three pairs of waves. The 

attrition rate for the ITC-4 was 28.8% between waves 5 to 6, 26.7% between waves 6 and 7, 

and 28.7% between waves 7 and 8.

 Design

Depressive symptoms reported at T2 were predicted from quitting activity between T1 and 

T2 (assessed at T2) and depressive symptoms reported at T1. There were four waves of data, 

i.e. three T1 to T2 comparisons.
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 Measures

 Depressed mood and low positive affect—Depressive symptoms at T2 were the 

outcome of interest, which were computed as a binary measure of reporting either or both of 

the following two items from the Primary Care Evaluation of Mental Disorders Procedure 

questionnaire [25]: “During the last month, have you often been bothered by little interest or 

pleasure in doing things?” and “During the last month, have you often been bothered by 

feeling down, depressed, or hopeless?”. These are core symptoms of a depressive episode 

defined by the DSM-IV, and the binary measure has excellent sensitivity (96%) and 

moderate specificity (57%) [26]. Depressive symptoms at T1 were included as a covariate.

 Quitting activity—Quitting status at T2 was the main covariate of interest. At each 

follow-up wave, respondents were asked whether they had made any attempts to quit 

smoking since the last survey (Yes or No; approximately 12 months between surveys). 

Those who had attempted were asked whether they were still stopped or back smoking. A 

variable was formed that included 1) Made no quit attempt, 2) Made a quit attempt and 

relapsed, which included people whose attempt lasted less than 24 hours (3% to 4%), and 3) 

Made a quit attempt and still abstinent. For each analysis, the reference category was ‘Made 

no quit attempt’.

 Demographic variables—Demographic variables included age at recruitment (18–39, 

40–54, and 55+ years), gender, country of residence (Canada, USA, UK, or Australia), 

education and income (low, moderate or high). Education and income were categorised 

according to appropriate criteria within each country.

 Other covariates—Nicotine dependence was assessed at each wave using the 

Heaviness of Smoking Index [27], ranging from 0 to 6 (HSI), based on the number of 

cigarettes smoked per day (0 = 0–10 cigarettes per day; 1 = 11–20; 2 = 21–30; 3 = 31+), and 

time to first cigarette (0 = 61+min; 1 = 31–60 min; 2 = 6–30 min; 3 = 5 min or less). The 

HSI was recoded into three dependence categories: Low = 0; Moderate = 1–3; and High = 

4–6.

Self-rated physical health was assessed with two questions: “In general, how would you 

describe your health?” Responses were rated on a five-point scale from (1 = ‘Poor’ to 5 = 

‘Excellent’), and “To what extent, if at all, has smoking damaged your health?” (1 = ‘Not at 

all’ to 4 = ‘A great deal’).

 Analysis plan

We explored whether quitting status (no quit attempt, relapsed, abstinent) at T2 was 

associated with reporting depressive symptoms at T2, while controlling for demographics, 

HSI, and reported symptoms at the wave prior (T1). We tested whether reported symptoms 

at T1 moderated the association between quit status and reported symptoms at T2 with the 

inclusion of an interaction term between these two variables. Interactions with the following 

variables were tested for moderating effects on T2 symptoms: Age, gender, country, income, 

education and HSI.
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We used mixed-effects logistic regression (MELR) models to account for clustering of 

outcomes by individual (repeated measures) and by country. Mixed effects models contain 

both fixed and random effects. The inclusion of random effects for individual and country 

allows for a subject- and country-specific interpretation of the fixed effect of quit status on 

depression at T2. We compared 3 mixed-effects models using likelihood ratio tests with 

significant alpha at p < 0.05 and Akaike’s Information Criterion: 1) A random intercept for 

individuals; 2) We added a random intercept for country; 3) Because we cannot assume that 

the effect of quit status on depression is consistent across countries, we added a random 

effect for quit status by country to investigate potential between-country heterogeneity in the 

effects. The data was analysed with STATA 14.

 Results

Table 1 shows the demographic characteristics of the sample at each wave. The 

characteristics of the sample remained fairly consistent across the three sets of waves. 44% 

of respondents reported one or both symptoms at waves 5 and 6, but only 37% did so at 

wave 7. Over 12% of the sample also reported that they had been told by a health 

professional that they had depression in the previous year.

To select the best fitting MELR model, we compared a model (model 1) that included a 

random intercept for individuals with a model (model 2) that also included a random 

intercept for country and found the latter was better (LR chi2=5.64, p=0.018). We then 

compared model 2 with a model (model 3) that also included a random coefficient for 

quitting status at T2 by country and found no significant improvement in model fit (LR 

chi2=2.58, p=0.108), indicating there was no significant between country heterogeneity in 

the effect of quit status on depression outcomes. Thus, model 2 was chosen as the final 

model and odds ratios reported here are for the fixed effects estimates from MELRs with 

random intercepts for individual and country.

Column 1 of Table 2 shows the results of the MELR model predicting either or both 

depressive symptom at T2 among our entire sample. The following covariates were 

significantly positively associated with reporting either symptom at T2: a high HSI score, 

reporting either symptom at T1, and relapse on the last quit attempt at T2. In contrast, those 

aged 55 and over, living in the UK, and having moderate to high income and education were 

significantly less likely to report symptoms at T2. We ran a sensitivity test with quit attempts 

less than 24 hours counted as ‘no attempt’, and there was no effect on the outcome. 

Sensitivity analyses removing anyone with a quit attempt that started in the month prior to 

T2 did not change the outcomes either.

The interaction between T1 symptoms and the HSI was significant (p = .002). A high HSI 

score predicted a higher prevalence of symptoms at T2 only among those who reported 

symptoms at T1. The interaction between the HSI and quitting status at T2 was not 

significant.

The interaction between reporting either depressive symptom at T1 and quitting status at T2 

was significant (p < 0.001). Table 2 shows the results of separate (MELR) models for those 
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who reported either symptom at T1 (column 2) and those who did not (column 3). The 

reference category was ‘No quit attempt’. Among those who reported at least one symptom 

at T1, relapse significantly predicted a higher prevalence of either symptom at T2. However, 

abstinence significantly predicted a lower prevalence of either symptom. Among 

respondents who reported neither symptom at T1, both relapse and abstinence were 

significantly associated with a higher prevalence of either symptom at T2. Figure 1 

illustrates the association between quitting status and symptoms at T2 stratified by reported 

symptoms at T1.

We then explored whether any of these relationships could be explained by differences in 

physical health concerns in post-hoc analyses where we added our two measures to the 

(MELR) analyses (results not shown in table). The effect of relapse on reported symptoms 

was attenuated, but still significant, both among those who reported no symptoms at T1 (OR 

= 1.42, 95% CI = 1.20, 1.67) and those who did report symptoms at T1 (OR = 1.21, 95% CI 

= 1.03, 1.42). The association between abstinence and reporting depressive symptoms at T2 

was unchanged.

The interaction between quitting status at T2 and age was significant, both among those who 

reported symptoms at T1 (p = .009) and those who were symptom free at T1 (p = .009). 

Separate analyses were repeated for each age group (results not shown in table). As above, 

‘No quit attempt’ was the reference condition. In the group reporting symptoms at T1 

(Figure 2), abstinence was significantly associated with a lower prevalence of reported 

symptoms at T2 in those aged 18 to 39 (OR = 0.61, 95% CI = 0.40, 0.94) and 40 to 55 (OR 

= 0.58, 95% CI = 0.40, 0.84). Relapse was significantly associated with a higher prevalence 

of reported symptoms in those aged 40 to 55 (OR = 1.56, 95% CI = 1.23, 1.99) and aged 

over 55 (OR = 1.86, 95% CI = 1.36, 2.53). In those who did not report symptoms at T1 

(Figure 3), abstinence was significantly associated with a higher prevalence of reported 

symptoms only in those aged over 55 (OR = 1.97, 95% CI = 1.35, 2.87). Relapse was also 

significantly associated with a higher prevalence of reported symptoms among those aged 40 

to 54 (OR = 2.11, 95% CI = 1.61, 2.76) and those aged 55 and over (OR = 1.83, 95% CI = 

1.36, 2.45).

Given the interaction between age and quitting, we hypothesised that this could be because 

older smokers were more concerned by adverse physical health effects, so we tested for any 

potential effect.

Again, we explored possible effects of reported physical health effects and age, separately 

for those with and without T1 symptoms. We found some differences to the above analyses. 

In the group who reported symptoms at T1, the effect of relapse among those aged over 55 

was no longer significant (OR = 1.32, 95% CI = 0.96, 1.81). Other effects were attenuated: 

In those who did not report symptoms at T1, the effect of relapse on reported symptoms 

among those aged 40 to 55 was now OR = 1.70, 95% CI = 1.31, 2.22, and for those aged 

over 55 it was OR = 1.40, 95% CI = 1.04, 1.89. The effect of abstinence was also attenuated 

in those aged over 55 (OR = 1.59, 95% CI = 1.09, 2.32).
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 Discussion

The prevalence of reporting depression was above average estimates of the prevalence in the 

community (e.g., the 2007 Australian National Survey of Mental Health and Wellbeing [28] 

reported a 12 month prevalence of 4.1% for a depressive episode and 1.3% for dysthymia). 

This is consistent with smokers being more likely to suffer depressive mood disorders than 

non-smokers [1].

Consistent with previous studies, reporting depressive symptoms at T1 was the strongest 

predictor of reporting depressive symptoms at T2 [e.g.,12]. Compared to not making a quit 

attempt, relapse among smokers aged over 40 was associated with poorer mental health 

outcomes regardless of symptoms at T1. For those maintaining abstinence, T1 symptoms 

made a difference. Among those with symptoms at T1, abstinence (opposed to no attempt) 

was associated with improved mental health if under age 55. But for those who did not have 

T1 symptoms, abstinence was associated with worse mental health, but only among those 

over 55. When the effects of perceived physical health were controlled for, the associations 

between both relapse and abstinence and worse mental health were attenuated while the 

association between abstinence and improved mental health was not affected.

Our findings support previous research [6, 7, 8, 9] which suggests that unsuccessful quit 

attempts may be a risk factor for psychological distress, but we found this occurred only 

among smokers aged over 40. A possible explanation for this is that failed quit attempts may 

be more disappointing (thus generating negative affect) to older smokers because they have a 

longer history of failed quit attempts, or because the consequences of failing are more salient 

(i.e., they have reached an age where smoking-related adverse health effects are common). 

The moderating effect of perceived physical health on the association between relapsing and 

depressive symptoms is consistent with this latter explanation.

An important positive finding of this study was that smokers younger than 55 who reported 

depressive symptoms prior to quitting smoking went on to report improvements in these 

symptoms after successfully quitting. This is consistent with previous research. Smokers 

who can withstand the early unpleasant effects of withdrawal may benefit in the long term, 

possibly because they are no longer subjected to repeated mood fluctuations between 

cigarettes [29] and because abstinence is associated with increased self-esteem, a more 

positive outlook on life, greater satisfaction with recreation activities, a better standard of 

living and are happier with their homes [20]. It may be helpful to advise smokers that any 

deterioration in mood is likely to be short-lived with long-term gains likely to be positive. It 

has also been shown that with the appropriate care from health professionals, smokers with a 

history of clinical depression can successfully quit without compromising their 

psychological health [18].

The association between successful quitting and depressive symptoms in smokers aged over 

55 who were free from these symptoms to begin with is harder to explain. As most of the 

damaging physical health effects are experienced later in life, the higher level of depressive 

symptoms may be due to a failure to perceive expected health benefits post-quitting. That 

the effect was attenuated by perceived physical health is consistent with this explanation. For 
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older smokers who are motivated and successfully quit but do not notice improvements to 

physical health, or become more aware of health issues related to smoking, this might 

stimulate depression inducing thoughts that the damage has already been done and it is too 

late. This hypothesis is also supported by an earlier study among older adults, in which a 

positive association between psychological distress and smoking cessation several years later 

disappeared after controlling for an increase in health problems in the intervening years [30]. 

An alternative hypothesis that we cannot rule out is that the self-medication hypothesis is 

valid for a sub-group of older smokers for whom smoking has effectively masked underlying 

mood problems which then emerged after quitting.

The findings that some of the observed relationships between quitting and subsequent 

depressive symptoms were attenuated by including measures of physical health suggest that 

some of the relationship is because people who are caught up in a self-harming behaviour 

they can’t stop are prone to become more depressed. Consistent with this is the higher rates 

of onset of depressive symptoms in those with a stronger smoking habit (HSI), and the 

finding in our companion paper that those with depression were more likely to make quit 

attempts [31] – a finding that may also partly explain the higher symptom rate in those who 

relapsed (i.e. depressive symptoms trigger quitting and only success ameliorates this). 

However, the finding that depression predicts increased relapse [31,32] cannot be accounted 

for by such a mechanism. Taken together, the findings reinforce the complexity of the 

relationship between smoking and depression.

 Limitations

A strength of this study was that we were able to take advantage of the longitudinal nature of 

the ITC study and perform mixed effects logistic regressions across four waves of data 

collection. Thus, we were able to examine the prevalence of reported symptoms at follow-

up, stratified by reported symptoms at T1 and quitting status at follow-up. However, this 

study has some limitations. We did not assess for a lifetime history of depression or other 

psychiatric disorders, which may be a predictor of quitting outcomes and future depressive 

symptoms. Participants were asked if they had received a diagnosis of depression in the past 

year; however, we were interested in participants’ subjective experience of recent depressive 

symptoms. As our sample was largely of those without clinically significant depression, the 

results may not fully generalise to clinical samples. In addition, readers should be cautious 

about generalising to smokers in other countries, particularly countries that differ from those 

studied in terms of any cultural factors, economic development, or extent of tobacco control 

efforts.

We also note that the T1 measures of depressive symptoms were taken approximately one 

year prior to T2 and symptoms may have changed prior to the reported quit attempt. It is 

possible that our observation of a negative relationship between abstinence and reporting 

symptoms among those who did report symptoms at T1 was the result of improved mood 

prior to quitting. However, Taylor et al [5] observed that results from population cohorts are 

consistent with results from clinical trials, making the reverse causality hypothesis less 

plausible. The measures used to assess depressive symptoms were categorical, meaning we 

could not assess degrees of severity. Further, the measures assessing perceived physical 
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health were quite general and not able to detect changes across time, thus the role of 

perceived physical health may have been underestimated. Finally, we were unable to assess 

extraneous causes of change in depressive symptoms independent of smoking cessation such 

as normal responses to adverse life events, so we cannot say to what extent the effects found 

here might relate to reactive as opposed to other forms of depressed mood.

 Conclusions

This study supports the hypothesis that most smokers can quit without experiencing 

depressive symptoms, at least over a period where any direct effect might be plausible. Our 

findings support the growing body of empirical research that suggests there is no reason 

smokers suffering depression should not be encouraged and supported to quit smoking. 

However, this study also suggests that the effects of smoking on depressive symptoms are 

not uniform across all smokers but vary by age and prior symptoms. Our finding that a quit 

attempt may precede affective disturbance in older smokers who were symptom free needs 

to be replicated, with better control for changes in perceived and actual physical health. The 

nature of the relationships between perceived or actual health problems, attempting to quit 

smoking, and depressive symptoms requires further exploration. Further research is also 

needed to examine the impact of failed quitting on depressive symptoms, the impact of 

concerns about physical health, and any effect these have on subsequent quit attempts.
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Figure 1. 
This figure shows data from all observations included in the study. The percentage that 

reported one or two symptoms at T2 (y-axis) is stratified by reported symptoms at T1 (x-

axis) and smoking status at T2 (columns).

Total number of observations: No symptoms at T1 = 7,635, 63% no attempt; 24.5% relapse; 

12.1% abstinent; One or both symptoms at T1 = 5,468, 58.1% no attempt; 31.6% relapse; 

10.2% abstinent.
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Figure 2. 
This figure includes observations from only those who reported symptoms at T1. The 

percentage that reported one or two symptoms at T2 (y-axis) is stratified by age group (x-

axis) and smoking status at T2 (columns).

Total number of observations: Age 18 to 39 = 1,552, 57.2% no attempt; 31.3% relapse; 

11.5% abstinent. Age 40 to 55 = 2,410, 59.3% no attempt; 31.5% relapse; 9.2% abstinent. 

Age 55+ = 1,506, 57.3% no attempt; 32.2% relapse; 10.6% abstinent.
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Figure 3. 
This figure includes observations from only those who reported no symptoms at T1. The 

percentage that reported one or two symptoms at T2 (y-axis) is stratified by age group (x-

axis) and smoking status at T2 (columns).

Total number of observations: Age 18 to 39 = 1,911, 60.6% no attempt; 25.3% relapse; 

14.0% abstinent. Age 40 to 55 = 3,245, 66.0% no attempt; 23.1% relapse; 10.8% abstinent. 

Age 55+ = 2,479, 62.2% no attempt; 25.5% relapse; 12.2% abstinent.
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Table 1

Characteristics of the sample at each wave.

Wave 5 to 6
n = 4676

Wave 6 to 7
n = 4717

Wave 7 to 8
n = 3710

Mean no. days between T1 & T2 335 (sd = 40) 394 (sd = 50) 600 (sd = 61)

Age

 18 to 39 29.0 26.1 23.5

 40 to 55 42.4 43.4 43.8

 55 and over 28.6 30.5 32.7

Gender

 Female 57.6 57.3 56.3

Country

 Canada 25.1 25.8 26.2

 USA 22.9 23.6 22.8

 UK 25.2 23.9 26.7

 Australia 26.8 26.7 24.3

Income

 Low 30.5 29.6 29.3

 Moderate 33.9 32.9 32.3

 High 29.3 30.8 31.1

 Refused 6.4 6.7 7.3

Education

 Low 52.9 51.9 52.5

 Moderate 31.0 31.3 30.1

 High 16.1 16.9 17.4

Depressive symptoms at T1

 Neither symptom 56.0 56.5 63.4

 At least one symptom 44.0 43.5 36.6

Health professional diagnosed depression in last 12 months (T1) 14.1 13.6 12.1

Quit attempt between T1 & T2

  No attempt 63.6 62.6 56.5

  Relapsed 25.9 26.1 31.1

  Abstinent 10.5 11.3 12.4

Addiction. Author manuscript; available in PMC 2017 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cooper et al. Page 16

Table 2

Mixed effect logistic regression analyses for predictors of reporting symptoms vs. no symptoms at T2.

All respondents
n = 6978, Observations = 13103

Reported one or both symptoms at T1
n = 3747, Observations = 5468

No reported symptoms at T1
n = 4766, Observations = 7635

Adjusted Odds Ratios Adjusted Odds Ratios Adjusted Odds Ratios

Age

 18 to 39 Reference Reference Reference

 40 to 55 0.94 (0.85, 1.03) 0.96 (0.80,1.15) 0.87 (0.72,1.05)

 55 and over 0.78 (0.70, 0.87) 0.74 (0.60,0.90) 0.71 (0.57,0.87)

Gender

 Female Reference Reference Reference

 Male 0.93 (0.86, 1.01) 0.94 (0.81,1.10) 0.89 (0.76,1.04)

Income

 Low Reference Reference Reference

 Moderate 0.71 (0.64, 0.78) 0.68 (0.56,0.82) 0.61 (0.50,0.75)

 High 0.62 (0.56, 0.69) 0.47 (0.38,0.58) 0.61 (0.49,0.75)

 No response 0.70 (0.59, 0.82) 0.53 (0.39,0.72) 0.77 (0.56, 1.06)

Education

 Low Reference Reference Reference

 Moderate 0.87 (0.80, 0.95) 0.85 (0.72,1.01) 0.85 (0.72,1.02)

 High 0.89 (0.80, 0.999) 0.93 (0.74,1.16) 0.82 (0.66,1.02)

Heaviness of Smoking

 Low Reference Reference Reference

 Moderate 0.98 (0.85,1.14) 1.18 (0.89,1.56) 0.88 (0.68,1.15)

 High 1.23 (1.05, 1.44) 1.71 (1.27,2.30) 1.04 (0.78,1.38)

Symptoms at T1

 Neither Reference — —

 One or both 4.64 (4.30, 5.02) — —

Status at T2

 No quit attempt Reference Reference Reference

 Relapse 1.46 (1.33,1.59) 1.45 (1.23,1.70) 1.71 (1.45,2.03)

 Abstinent 1.04 (0.91, 1.18) 0.74 (0.59,0.94) 1.37 (1.10,1.71)

Addiction. Author manuscript; available in PMC 2017 August 01.


	Abstract
	Method
	Participants
	Design
	Measures
	Depressed mood and low positive affect
	Quitting activity
	Demographic variables
	Other covariates

	Analysis plan

	Results
	Discussion
	Limitations

	Conclusions
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2

