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Though smoking cessation is the best way to reduce premature death among individuals who have 
cardiovascular diseases (CVD), a substantial percentage of individuals with these conditions continue to 
smoke. Given that stressful environments are well-known predictors of smoking, we investigate life-
course pathways from early-life adversities (low childhood SES, family instability, and abuse) to risk of 
recalcitrant smoking in midlife (smoking with CVD). Using longitudinal data from Midlife in the U.S., 
we found that for women, both low childhood SES and family instability independently increase the risk 
of recalcitrant smoking. By including midlife mediators, the effect of childhood SES reduced dramatically 
but the effect of family instability remained. For men, the effect of childhood SES remained even after 
adding mediators and the effect is stronger than adult SES. Our findings expand the current understanding 
of childhood as a critical period that contributes to the persistence of health-risk behaviors in later life. 
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INTRODUCTION  
 
Despite the consistent decline in the prevalence of smoking over the past half century, smoking has 

persisted as the number one cause of preventable deaths in the United States (U.S. Department of Health 

and Human Services 2014). Much of smoking’s link to premature mortality may be due to its association 

with the largest overall causes of death in the United States, cardiovascular disease (CVD) and cancer 

(McCarthy, 2014). Research has indicated that smoking cessation is the best remedy for reducing the risk 

of death among individuals who have CVD (Critchley & Capewell, 2003), yet a substantial percentage of 

individuals with smoking-related conditions continue to smoke (Rallidis, Hamodraka, Foulidis, & 

Pavlakis, 2005). To reduce morbidity and increase longevity, it is crucial to understand the life-course 

factors that predict such smoking recalcitrance. 

Low socioeconomic position and stressful environments are well-known predictors of the 

initiation, frequency, and cessation of smoking (Slopen et al., 2013). Smoking is concentrated among 

lower socioeconomic groups, which are less likely to quit smoking compared to their more affluent 

counterparts (Hiscock, Bauld, Amos, Fidler, & Munafo, 2012). Individuals who are exposed to early-life 

adversities (ELAs), such as low SES and harsh family environment, are more likely to initiate smoking at 

younger ages and are less likely to quit smoking (Kristjansson, Sigfusdottir, Allegrante, & Helgason, 

2009; Soteriades & DiFranza, 2003). Some studies have found that such smoking habits among victims of 

ELAs persist even beyond young adulthood (Taha, Galea, Hien, & Goodwin, 2014). During midlife, due 

to the increased risk of both cardiovascular dysregulation, expressed by elevated blood pressure (Yoon, 

Fryar, & Carroll, 2015), and the onset of cardiovascular diseases, such as heart attack and stroke (Roger et 

al., 2011), smoking may be especially harmful. 

Given that ELAs have an adverse impact on life-course resources relevant to smoking cessation, 

we can expect that ELAs might lead to more harmful smoking behaviors, such as smoking despite having 

medical conditions (e.g., CVD) that may be complicated by the smoking habit. Yet, we are aware of only 

one study that has tested such a hypothesis (Edwards, Anda, Gu, Dube, & Felitti, 2007). Furthermore, the 
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effect of ELAs on smoking status in midlife may differ by gender. Cumulative inequality theory suggests 

that gender differences in the accumulation of inequality may produce differential vulnerability to ELAs 

(Ferraro & Shippee, 2009) through gender-specific life-course pathways (Lee & Ryff, 2016). That is, 

women and men may respond differently to different types of adversities, which may translate to different 

likelihoods of smoking throughout the life course. However, we are not aware of any studies that have 

explicitly investigated gender differences in smoking recalcitrance. Therefore, the primary goal of the 

current study is to identify early and midlife factors that differentiate individuals who quit smoking vs. 

those who continue smoking even though they have serious medical conditions. The present study 

examines the following questions:  

1. What is the most influential ELA that affects the likelihood of being a recalcitrant smoker in 

midlife?  

2. To what extent do adult SES and psychosocial factors mediate the association between ELAs and 

recalcitrant smoking?  

3. Does the effect of ELAs on recalcitrant smoking differ for men and women?  

 
 
DATA AND METHODS  

Sample  

Data for this study come from the MIDUS (Midlife Development in the U.S.) study, a national survey 

designed to assess the role of social, psychological, and behavioral factors in understanding differences in 

mental and physical health (n = 7,108; 52% women). MIDUS began in 1995/1996 (Wave [W] 1) with 

non-institutionalized, English speaking adults aged 25–74 in the 48 contiguous states (Brim, Ryff, & 

Kessler, 2004). MIDUS consists of a two-stage survey: a telephone interview and a self-administered 

questionnaire (SAQ). Approximately 89% of the sample completed both the telephone interview and 

SAQ at W1 (n = 6,325). Follow-up interviews with MIDUS respondents were completed in 2004–2006 (n 
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= 4,963). The longitudinal retention rate for W2 was 75% after adjusting for mortality. The present 

analysis uses data from the 4,963 individuals who participated in both the initial and follow-up surveys.  

Compared to individuals who died or were lost to follow-up [LFU], those who participated in both waves 

were more likely to be White, female, married, more highly educated, and to report having better health. 

Additional information about sampling, enrollment, and longitudinal retention is documented elsewhere 

(Radler & Ryff, 2010). 

Measures  

Early-life adversities (W1) includes the three most common domains of adversity in childhood: 

socioeconomic disadvantage, family instability, and parental abuse. The index of low childhood SES 

(Cronbach’s α = .74) captures both objective and subjective social status in early life. We used six 

indicators: mother’s and father’s education (1 = no school/some grade school to 12 = PhD, MD, or other 

professional degree), mother’s and father’s occupational prestige score, measured by Duncan’s 

Socioeconomic Index (Hauser & Warren, 1997), welfare status (0 = never on welfare, 1 = ever on 

welfare), and financial level growing up (1 = a lot better off than the average family to 7 = a lot worse 

off). Family instability is a binary indicator based on the question, “Did you live with both of your 

biological parents up until you were 16?” Possible reasons for a negative response include parental death, 

separation or divorce, parents not living together, and never knowing a biological parent. For parental 

abuse (Cronbach’s α = .84), respondents were presented with a battery of items from the modified 

version of the Conflict Tactics Inventory (Straus, Hamby, Boney-McCoy, & Sugarman, 1996). 

Respondents were asked how often they had endured each of the following three domains of abuse: 

moderate physical abuse (prompts for this domain: pushed, grabbed, or shoved; slapped; object thrown at 

respondent), severe physical abuse (kicked, bit, or hit with a fist; hit with an object [or attempted]; beat 

up; choked; burned or scalded), and emotional abuse (made insulting remarks; sulked or refused to talk; 

stomped away; did something out of spite; made threats; kicked/smashed something in anger). The 

response options included never, rarely, sometimes, and often. Using the six items (the three domains of 

abuse with respect to each parent), we created the parental abuse index.  
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Smoking Status in Midlife (W2). We conducted two stages of analysis to identify midlife 

smoking status: never-smoker, ex-smoker, smoker without cardiovascular disease (CVD), and smoker 

with CVD (“recalcitrant smokers”). First, participants were classified as having never smoked, former 

smokers, or current smokers based on their responses to two questions: “Have you ever smoked cigarettes 

regularly—that is, at least a few cigarettes every day?” and “Do you smoke cigarettes regularly NOW?” 

Current smokers, which comprised 15% of the sample, were included in the CVD group if they met at 

least one of the following five conditions: (1) ever had heart problems suspected or confirmed by a 

doctor, (2) ever had a heart attack, (3) ever experienced or been treated for stroke in the past twelve 

months, (4) ever experienced or been treated for hypertension in the past twelve months, or (5) thought 

that their risk of heart attack was higher than other people their age. Individuals who had none of the 

above conditions were categorized as midlife smokers without CVD. 

Midlife mediators (W1). Based on prior studies, we included five life-course mediators linking 

ELAs to smoking status in midlife. Because low SES individuals show higher rates of cigarette smoking 

in the U.S., we created an index of adult SES (α = .70), which was comprised of four indicators of 

objective SES: (a) educational degree (1 = no school/some grade school to 12 = PhD, MD, or other 

professional degree), (b) household income ($0–$300,000 or more), (c) wage/salary income ($0–

$100,000 or more), and (d) current or previous occupation (1 = never employed or manual labor, 2 = 

service/sales/administrative, 3 = management/business/financial, 4 = professional). We also included two 

psychological factors: positive affect and purpose in life.  For positive affect (α = .91), participants rated 

how frequently they had felt each of 10 positive emotions during the past 30 days using a 5-point scale: 1 

= none of the time to 5 = all the time. The items were “cheerful,” “in good spirits,” “extremely happy,” 

“calm and peaceful,” “satisfied,” “full of life,” “enthusiastic,” “attentive,” “active,” and “proud.” Positive-

affect scores represent the respondent’s average rating of these items (range: 1 through 5). Prior studies 

have indicated that positive affect does not imply the absence of negative affect (e.g., depressive 

symptoms), but rather is a separate construct that is independently associated with lower morbidity and 
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increased longevity (Pressman & Cohen, 2005). Given that prior studies have shown that individuals who 

have higher purpose in life are more likely to engage in preventive health practices (Kim, Strecher, & 

Ryff, 2014), we created a purpose in life index, measured by a three-item version of Ryff’s Scale of 

Psychological Wellbeing (Ryff, 1989). On a scale from 1 = strongly disagree to 7 = strongly agree, 

participants responded to three statements: “I live life one day at a time and don’t really think about the 

future”; “Some people wander aimlessly through life, but I am not one of them”; and “I sometimes feel as 

if I’ve done all there is to do in life.” Purpose in life was the average of these three items (α = .70). Based 

on prior work (Glei, Goldman, Ryff, Lin, & Weinstein, 2012; Loucks et al., 2006), we created a social 

interaction index as the sum of the following four binary components: (a) whether R was married, (b) 

whether R had at least weekly contact with family members or friends, (c) whether R attended religious or 

spiritual services at least monthly, and (d) whether R participated in some other social activity (e.g., 

professional groups, sports, or social groups) at least monthly. We created an index of family support 

(Walen & Lachman, 2000) using four questions reflecting positive relations with family members, not 

including spouse or partner: (a) “How much do members of your family really care about you?” (b) “How 

much do they understand the way you feel about things?” (c) “How much can you rely on them for help if 

you have a serious problem?” and (d) “How much can you open up to them if you need to talk about your 

worries?” We included four demographic confounders from W1 which are associated with smoking 

status: age, race/ethnicity, number of children, and gender. 

Analytic strategies. Using Chi-square tests, we compared how baseline characteristics vary by smoking 

status in midlife for men and women (Table 1). We then used ordinal least square (OLS) regression 

models to test (a) the effect of ELAs on each mediator and (b) gender differences in the association (Table 

2). Finally, we estimated nested multinomial logistic regression models (Table 3) to estimate the log odds 

of each smoking status compared (reference category: ex-smokers). We limited our analyses to those who 

have ever smoked regularly (53% of men and 45% of women). We first tested the independent effect of 

each ELA on recalcitrant smoking (Model 1) and then examined the intervening role of life-course 
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mediators (Model 2). Using Stata’s ice command (Royston & White, 2011), we implemented 10 

imputations to predict missing variables. Given that the likelihoods of death and health-promoting 

resources differ by gender (Rogers, Everett, Saint Onge, & Krueger, 2010), the analysis was stratified by 

gender. Gender differences were tested by pooling data from both genders and testing gender interaction 

terms. The contribution of the mediators was evaluated by the percentage of total effects explained by 

each mediator.  

RESULTS  

Baseline Characteristics by Smoking Status  

Table 1 displays the results from bivariate analyses that tested whether all variables used in the analyses 

varied by smoking status. We found no gender differences in being midlife smokers (16% for both 

genders), yet women showed a slightly higher prevalence of being recalcitrant smokers than men (9% vs. 

7%). For both genders, midlife smoking status was significantly related to ELAs and midlife resources. 

Compared to other smoking status groups, midlife smokers with CVD were more likely to have 

experienced low childhood SES, parental abuse, and family instability. They also showed lower levels of 

adult SES, positive affect, and purpose of life, as well as fewer social interactions. Participants who were 

younger and non-white at baseline were more likely to be midlife smokers with CVD.  

Early-Life Adversities and Midlife Mediators  

Table 2 shows the inverse associations between ELAs and life-course mediators, which are statistically 

significant for both men and women (p-value trends < .001), albeit generally stronger for women. 

Specifically, the effects of parental abuse were stronger for women than men in terms of positive affect in 

midlife (β = -.21 vs. β = -.13, p < .05 for gender difference) and family support (β = -.26 vs. β = -.19, p < 

.05). Similarly, family instability harms women’s social interaction more than men’s (β = -.18 vs. β = -

.07, p < .05). However, there appears to be relatively little gender difference in the associations between 

ELAs and adult SES or purpose in life.   
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Early-Life Adversities and Recalcitrant Smoking in Midlife  

In a series of adjusted models (Table 3) that only include smokers, we first investigated the independent 

effect of each ELA on smoking status (Model 1). We then examined the extent to which the association 

between ELAs and smoking status is explained by midlife mediators (Model 2). Two types of ELAs 

independently affect likelihood of being recalcitrant smokers, but the effects differ by gender. For 

women, a one SD decrease in childhood SES increases the risk of being midlife smokers with CVD 

(compared to ex-smokers) by 23%, and growing up with family instability increases the risk of being 

midlife smokers with CVD (compared to ex-smokers) by 108%. For men, low childhood SES is a single 

and significant indicator that increases the likelihood of being midlife smokers with CVD (Relative Risk 

Ratio [RRR] = 1.57, p < .001). In the tests of gender interactions between ELAs and smoking status, we 

found that childhood SES is a stronger predictor for men than women, while family instability is stronger 

for women than men. We plotted these interactions in Figure 1.The childhood SES panel shows that the 

probability of being a recalcitrant smoker is lower for men than women when they have average or higher 

childhood SES, but the probability dramatically increases for men only when they have lower than 

average levels of childhood SES. The family instability panel illustrates that, among those who did not 

experience family instability, there is no gender difference in the probability of being a recalcitrant 

smoker; however, among those who experienced family instability, women are more likely to be 

recalcitrant smokers than men. 

 In Model 2 of Table 3, we found that three indicators (adult SES, positive affect, and purpose in 

life) significantly reduce the risk of being recalcitrant smokers (compared to ex-smokers). Female 

smokers who had higher adult SES and higher positive affect show reduced risk of being recalcitrant 

smokers. For male smokers, having higher positive affect and higher purpose in life reduced the risk of 

being recalcitrant smokers. Taking into account potential mediators reduced the coefficient of childhood 

SES by 45% for women, making it no longer statistically significant, but the coefficient of family 

instability did not change substantially between Model 1 and Model 3 (less than 10%) and remained 
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significant. For men, adding potential mediators had little impact on the effect of childhood SES on 

recalcitrant smoking. The effect of childhood SES is stronger than adult SES (p < .05), indicating the 

early-life origins of men’s risk of being recalcitrant smokers in later life.  
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Table 1. Characteristics at baseline of full sample by Gender and Smoking Status at Wave 2  
 
 Women (n=2648) Men (n= 2315) 
 Never- 

smoker 
(55%) 

 

Ex- 
smoker 
(29%) 

 

Smoker 
without 

CVD 
(7%) 

Smoker 
with 
CVD 
(9%) 

Group 
differences 

Never-
smoker 
(47%) 

 

Ex-
smoker 
(39%) 

 

Smoker 
without 

CVD 
(8%) 

Smoker 
with 
CVD 
(7%) 

Group 
differences 

Early-life 
adversities at W1     

 
    

 

Low childhood SES .00 -.01 .21 .24 ** -.22 .08 .07 .38 *** 
Parental abuse -.20 .05 .02 .22 *** -.01 .12 .29 .29 *** 
Family instability .18 .22 .25 .40 *** .14 .19 .30 .30 *** 
Midlife mediators at 
W1     

 
    

 

Adult SES -.11 -.24 -.43 -.50 *** .45 .07 -.03 -.01 *** 
Positive affect .10 -.12 -.20 -.47 *** .10 .01 .13 -.35 *** 
Purpose in life .02 -.04 -.15 -.21 *** .16 .01 -.17 -.28 *** 
Family support .13 .09 .09 -.11 ** -.08 -.11 -.21 -.21 ns 
Social interaction .13 -.05 -.44 -.30 *** .10 -.02 -.26 -.25 *** 
Demographic 
controls at W1     

 
    

 

Age .01 .14 -.34 -.20 *** -.20 .34 -.38 -.21 *** 
White .91 .94 .93 .91 * .93 .95 .95 .92 ns 
Number of children .04 .08 -.02 .08 ns -.16 .08 -.22 -.05 *** 

 
Notes: *p < .05, **p < .01, ***p < .001 
 ns = non-significant.  
Chi-square tests were used to compare characteristics of baseline by smoking status for men and women.  
CVD = cardiovascular disease  
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Table 2. Ordinal Least Square (OLS) Regression Predicting Midlife Mediators by Gender   
 

 
Adult SES  Positive affect  Purpose in life Family support Social interaction  

Panel 1: Women (n=2648)      
      
Early-life adversities       
Low childhood SES -.31*** -.01 -.11*** -.04* -.08*** 
Parental abuse  .04 -.21***a -.07*** -.26***a -.08*** 
Family instability in childhood   .08 -.12* -.04 -.11* -.18*** a 
      

Panel 2: Men (n= 2315)      
      
Early-life adversities       
Low childhood SES -.31*** .03 -.08** -.03 -.06** 
Parental abuse  -.03 -.13***a -.13*** -.19***a -.08*** 
Family instability in childhood   -.16** -.17*** -.03 -.20*** -.07 a 

 

Note. All models included demographic controls at W  
a refers to gender differences being statistically different 
 *p < .05, **p < .01, ***p < .001 
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Table 3. Multinomial Regression Estimates (Relative Risk Ratio [95%CI]) Predicting Midlife Smoking Status among Ever-Smokers (Ref. 
Ex-smokers) by Gender 
 

 
Model 1   Model 2 

 
Smokers  
without CVD 

Smokers  
with CVD 

  Smokers  
without  CVD 

Smokers  
with CVD 

Panel 1: Female smokers 
 (n=1183) 

      

Early Life Adversities       
Low childhood SES 1.33 (1.12-1.58)** 1.23 (1.15-1.58)**   1.22 (1.10-1.58)* 1.12 (.96-1.33) 
Parental abuse  0.86 (.78-1.07) 1.04 (.96-1.25)   0.87 (0.73-1.03) 0.99 (0.84-1.12) 
Family instability  1.02 (.78-1.66) 2.08 (1.66-3.12)***   0.95 (0.63-1.39) 1.99 (1.43-2.76)*** 
       
Midlife Mediators       
Adult SES      0.80 (0.63-.98)* 0.76 (0.62-0.92)* 
Positive affect       0.95 (0.77-1.18) 0.82 (0.70-0.95)** 
Purpose in life      1.07 (0.87-1.32) 1.06 (0.88-1.28) 
Family support      1.13 (0.92-1.38) 1.01 (0.85-1.20) 
Social interaction       0.67 (0.55-0.80)*** 0.88 (0.74-1.03) 
       
       
Panel 2: Male smokers  
(n= 1231) 

      

Early Life Adversities        
Low childhood SES 1.18 (1.03-1.48) 1.57 (1.35-2.00)***   1.09(0.90-1.32) 1.56 (1.26-1.93)*** 
Childhood abuse  1.05 (.93-1.29) 1.10 (.93-1.30)   1.06 (0.89-1.27) 0.97 (0.81-1.16) 
Family instability  1.47 (1.11-2.33) 1.34 (.90-2.01)   1.52 (1.03-2.23)* 1.33 (0.88-1.98) 
       
Midlife Mediators        
Adult SES      0.81 (0.65-0.99)* 0.93 (0.75-1.15) 
Positive affect       1.38 (1.08-1.75)** 0.76 (0.63-0.99)** 
Purpose in life      0.94 (0.74-1.17) 0.77 (0.61-0.96)* 
Family support      1.02 (0.85-1.22) 1.16 (.97-1.49) 
Social interaction       0.85 (0.71-1.02) 0.93 (0.76-1.12) 

 
Note. All models are adjusted for age, race-ethnicity, and number of children  
SES= socioeconomic status  
 *p < .05, **p < .01, ***p < .00.   
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Figure 1 Probability of Recalcitrant Smoking (Smoking with Cardiovascular Disease) by Early-Life 
Adversity and Gender 
 
 

 
 
Note. * refers to gender differences that are statistically different (p < .05).  
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