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Abstract

Introduction: Smoking cessation treatments currently succeed at a rate of approximately 20%—
30%, underscoring the importance of exploring factors that might increase intervention effect-
iveness. Although negative affect has been studied extensively in relation to smoking cessation,
psychological well-being (PWB; eg, life satisfaction, optimism, positive affect, purpose in life) has
received little attention. This study tested longitudinal and reciprocal relationships between PWB
and smoking status in older adults.

Methods: Panel data were obtained from the biennial, longitudinal Health and Retirement Study.
Using structural equation modeling, we developed cross-lagged models to examine the relation-
ships of PWB in 2006 with smoking status in 2010 and of smoking status in 2006 with PWB in 2010
while controlling for covariates (Ns = 2939-4230, 55% women, 89% white, mean age = 64 years,
mean years of education = 13, 25% smokers in 2006 and 21% smokers in 2010). Separate cross-
lagged models were developed for each of the PWB variables: life satisfaction, optimism, positive
affect, and purpose in life.

Results: Greater life satisfaction (standardized path coefficient = —0.04), optimism (standardized
path coefficient = —0.07), and positive affect (standardized path coefficient = —0.08) in 2006 pre-
dicted a reduced likelihood of smoking in 2010. Being a smoker in 2006 predicted lower life sat-
isfaction (standardized path coefficient = —0.25), optimism (standardized path coefficient = —-0.10),
positive affect (standardized path coefficient = -0.10), and purpose in life (standardized path coef-
ficient = -0.13) in 2010.

Conclusions: Findings warrant further exploration of the relationships between PWB and smoking,
and support the incorporation of PWB-boosting components into existing treatments.
Implications: Given the relatively low success rate of current smoking cessation treatments, the
present results suggest that increasing PWB might promote abstinence and therefore warrant
consideration as a focus of future cessation treatment research. Moreover, these results suggest
that smoking might inhibit PWB, illuminating a negative consequence of smoking not previously
identified. Helping smokers increase their PWB may benefit them beyond promoting cessation
and contribute to a flourishing society. These results warrant further investigation of PWB and
smoking, and support the continued evaluation of PWB-boosting components in smoking cessa-
tion treatments.

© The Author(s) 2018. Published by Oxford University Press on behalf of the Society for Research on Nicotine and Tobacco. All rights reserved.
For permissions, please e-mail: journals.permissions@oup.com.
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Introduction

The role of negative affect in the development and maintenance of
addiction has been well established. Indeed, negative affect with-
drawal symptoms are considered pathognomonic of addiction in
several time-honored theories of drug use' and conceptualized as
the leading motivational catalysts of compulsive drug use in present-
day models.* With regard to cigarette use, negative affect manifes-
tations predict the onset and progression of dependence,’ negative
affect manipulations in the laboratory reliably elicit cravings to
smoke,® and negative affect symptomatology is a consistent pre-
dictor of smoking cessation treatment failure.”* Though contempor-
ary smoking cessation treatments incorporate elements that target
negative affect, the most intensive of these treatments typically yield
long-term abstinence rates of approximately 20%-30%’ despite
nearly universal desire to quit smoking among cigarette users (eg,
Fong et al.’?). Given these low success rates, the pursuit of smoking
cessation strategies that extend beyond the scope of negative affect is
imperative. This expanded scope could elucidate additional mecha-
nisms that promote long-term abstinence.

The previous focus on relieving negative affect is justified in that
negative information and affect exert more influence on cognitive
evaluations than positive information and affect.!"! However, psy-
chological well-being (PWB; eg, life satisfaction, optimism, positive
affect, purpose in life) does have a measurable impact on life out-
comes'>" including health,'* but has been largely ignored in the eti-
ology of tobacco and other substance dependence. This is relevant
because whereas negative affect narrows response options—*“fight”
and “flight” are motivated by anger and fear, respectively’>—PWB
promotes creative problem-solving and strengthens social support
networks,'¢!” attributes that would be expected to increase the like-
lihood of tobacco and other substance abstinence. PWB is associ-
ated with a number of improved medical and psychiatric outcomes,
including management of osteoarthritis symptoms,'® reduced like-
lihood of stroke and better cardiac health,'”?* a greater decrease in
cancer antigen among patients with ovarian cancer,* lower levels of
plasma triglycerides and better lung function,” a decreased odds of
postpartum depression, reduced craving among those seeking treat-
ment for alcohol dependence,?* and others.?’ With regard to smok-
ing, a large cross-sectional survey of older Lithuanians found that
being a former or never-smoker was associated with a greater quality
of life as compared to being a current smoker,?® and a small survey
conducted in Brazil found that nonsmokers reported greater levels of
mindfulness and subjective well-being than smokers.?” Furthermore,
a cross-sectional study of black and Puerto Rican young adults found
that greater restrictions on smoking in the home were associated
with less smoking, which was in turn associated with greater subject-
ive well-being and psychological adjustment.?® Finally, a recent pilot
randomized controlled trial of positive psychotherapy for smoking
cessation found that positive psychotherapy was associated with a
higher odds of abstinence as compared to standard smoking cessa-
tion treatment,” adducing that greater PWB may foster abstinence.
The prospective relationships of PWB to cigarette use have otherwise
not been explored, and thus the potential causal role that PWB might
play in the cessation process is not entirely clear.

PWB may also be particularly worthwhile to target in smoking
cessation because, as suggested by Tiffany et al.,* substance use
treatments should address more than abstinence alone and focus on
additional outcomes such as quality of life. PWB is integral to quality
of life as health is more than the absence of ill-being.*! Indeed, PWB
itself is an important public health concern (eg, Kobau et al.*?). To

the best of our knowledge, the prospective relationships of cigarette
use to PWB have not previously been evaluated. Whether smoking
cessation might potentially play a causal role in augmenting PWB is
therefore not known.

The aim of this study was to evaluate the relationships between
PWB and smoking. Using a large, representative sample of older US
adults who responded to a survey in 2006 and 2010, we evaluated
the longitudinal and reciprocal relationships between PWB and cig-
arette use via cross-lagged analysis. Although the current research
was not conceived with the intention to test the associations between
PWB and cigarette use among older adults in particular, there is
nonetheless a dearth of information regarding older smokers.> This
is significant because the number of older individuals in the United
States is projected to more than double between 2010 and 2050,
smoking is a leading risk factor in the major causes of death in older
people, older smokers may be especially dependent on nicotine
yet motivated to quit, and age-related cognitive and physiological
changes may present unique challenges to quitting smoking.33-3

Given that greater PWB is associated with improved health out-
comes and those with greater PWB may be more likely to protect
their health because they find their lives worth living,*! we hypothe-
sized that greater PWB in 2006 would be associated with a decreased
likelihood of smoking in 2010. In addition, we hypothesized that
smoking in 2006 would predict lower PWB in 2010 because a per-
sistent, recurring focus on the short-term hedonistic pleasure of
smoking may preclude smokers from engaging in meaningful behav-
iors that result in long-term PWB.36-37

Method

Sample

The biennial Health and Retirement Study (HRS) has longitudin-
ally surveyed a representative sample of Americans aged 50 years
and older since 1992 to describe the health, psychological, financial,
work, insurance, and retirement planning conditions of these adults.
The HRS began collecting PWB data in full in 2006 from half of
the sample and collected PWB data from alternating halves at each
subsequent assessment period. Thus, our analyses used the 2006 and
2010 data®®* because these assessment periods included the same
individuals and represent the first available longitudinal PWB data
from the HRS. Interviewers collected data via face-to-face interviews
and leave-behind questionnaires, with an 87.7% response rate in
2006 and 73.1% response rate in 2010. The University of Michigan
Institute for Social Research provides extensive documentation
about the survey methodology, psychosocial measures, and sampling
strategy*’ (see http://hrsonline.isr.umich.edu/index.php?p=dbook).

Measures
We followed the instructions included in the HRS documentation
on coding and index creation for each analyzed variable. To report
smoking status, respondents answered yes or no to the question,
“Do you smoke cigarettes now?” This question was adapted from
the National Health Interview Survey, which has been conducted by
the National Center for Health Statistics of the Centers for Disease
Control and Prevention since 1960 (see https://www.cdc.gov/nchs/
nhis/about_nhis.htm).

Life satisfaction was measured using the Satisfaction with Life
Scale.**> An example item is, “In most ways my life is close to
ideal.” Responses across five items were averaged with higher scores


http://hrsonline.isr.umich.edu/index.php?p=dbook
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indicating greater satisfaction with life. Scores ranged from one
to six in 2006 and one to seven in 2010. In multiple studies, the
Satisfaction with Life Scale has a Cronbach’s alpha ranging from .79
to .89 and test-retest reliability ranging from .83 after two weeks
and .54 after four years.

Optimism was measured using three items from the Life
Orientation Test—Revised* with items such as, “In uncertain times,
I usually expect the best.” Scores ranged from one to six and were
the result of averaging responses across items, with higher scores
representing greater optimism. The LOT-R has a Cronbach’s alpha
of .78 and a test-retest reliability of .68 after four months and .79
after 28 months.

Positive affect was measured in 2006 using the positive affect
measure from the National Survey of Midlife Development in the
United States (MIDUS II).* Participants responded to questions such
as, “During the last 30 days, how often did you feel in good spirits?”
Responses from the six items were averaged with scores ranging
from one to five. Higher scores indicated that respondents experi-
enced positive emotions with greater frequency. Cronbach’s alpha
for this measure is .88 and test-retest reliability is .68 over 8 weeks.

In 2010, positive affect was assessed with the Positive and
Negative Affect Schedule.* The 10 items of the positive mood scale
were averaged with scores ranging from one to five. Higher values
represent higher levels of positive affect. Cronbach’s alpha for this
measure is .92 and test-retest reliability is .70 after 2 months.

Purpose in life was measured using a scale of the Ryff Measures

46-48

of Psychological Well-being. One example item is, “I enjoy
making plans for the future and working to make them a reality.”
Responses were averaged across seven items and ranged from one to
six. Higher scores represent greater purpose in life. Cronbach’s alpha

for this scale is 0.90 with a test-retest reliability of .82 after 6 weeks.

Statistical Analysis

We conducted a cross-lagged analysis of panel data from the HRS
assessment periods in 2006 and 2010. Our primary analyses were
structural equation models developed using Mplus* Version 7 soft-
ware. To examine the reciprocal relations between the PWB vari-
ables and smoking status, cross-lagged models were estimated for
each of the PWB variables. The reciprocal relationships between
PWB and smoking status at 2006 and 2010 were modeled as lag-1
relationships (Figure 1). Path coefficients are reported as standard-
ized estimates that express the proportion of a standard deviation
change in one variable due to a one standard deviation change in a
second variable.

PWB variable 2006 PWB variable 2010

Smoking status 2006 Smoking status 2010

Note. All paths adjusted for gender, race, age, and years of education. PWB = psychological
well-being.

Figure 1. Cross-lagged models. All paths adjusted for gender, race, age, and
years of education. PWB = psychological well-being.

The sociodemographic covariates of gender, race, age, and years
of education were included in each model. All the covariates were
included in the model statement and allowed to covary with each
other and to serve as potential predictors of PWB and smoking.
Thus, each path of each model was adjusted for each covariate. We
attempted to maximize the number of respondents available for
our analyses (ie, those with complete data on all variables included
in the models), thus the number of respondents available for each
model varied slightly depending on missing data for each PWB
variable. For life satisfaction, 4145 respondents provided com-
plete data in 2006 whereas 2990 respondents provided completed
data in 2010. For optimism, 4200 respondents provided complete
data in 2006 whereas 2968 respondents provided complete data
in 2010. For positive affect, 4230 respondents provided complete
data in 2006 whereas 2975 respondents provided complete data
in 2010. For purpose in life, 4174 respondents provided complete
data in 2006 whereas 2939 respondents provided complete data in
2010. Therefore, for each of the four models, approximately 70% of
those who provided complete data in 2006 also provided complete
data in 2010. All models were estimated using the weighted least
squares parameter estimator implemented in Mplus. The weighted
least squares parameter estimator uses a “diagonal weight matrix
accompanied by standard errors and mean- and variance- adjusted
chi-square test statistics that use a full weight matrix.”#®533 All mod-
els were weighted using calibrated HRS sampling weights to account
for the complex survey design and nonresponse in 2010.5%!

Results

Participants were 55% women and 89% white with a mean age of
64 years and a mean of 13 years of education in 2006. In 2006 and
2010, 25% and 21% of the sample reported smoking, respectively.
Descriptive statistics for the PWB variables in 2006 and 2010 are
presented in Table 1. Figure 1 depicts the cross-lagged models and
Table 2 presents the standardized path coefficients for each model.

The analysis tested the hypothesis that greater PWB in 2006
would be associated with not smoking in 2010 and that smoking
in 2006 would be associated with lower PWB in 2010. The models
supported this hypothesis for all but one path. Specifically, though
there was no association between purpose in life in 2006 and smok-
ing status in 2010, greater life satisfaction, optimism, and positive
affect measured in 2006 were each predictive of a reduced likelihood
of smoking in 2010. In all models, smoking in 2006 was associated
with less PWB in 2010. Specifically, smoking in 2006 was related to
lower life satisfaction, optimism, positive affect, and purpose in life
in 2010.

Discussion

The purpose of this study was to probe longitudinal and reciprocal
associations between PWB and smoking status using a large, repre-
sentative sample of older US adults. We hypothesized that greater life
satisfaction, optimism, positive affect, and purpose in life in 2006
would correspond to not smoking in 2010 and that smoking in 2006
would correspond to less life satisfaction, optimism, positive affect,
and purpose in life in 2010. With only one exception these hypoth-
eses were supported by our findings.

Analyses revealed that greater life satisfaction, optimism, and
positive affect measured in 2006 predicted a reduced likelihood
of smoking in 2010 above and beyond smoking status in 2006. In
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Table 1. Psychological Well-Being Variables by Smoking Status perYear

Life satisfaction Optimism Positive affect Purpose in life

2006

Smoker, M (SEM) 4.01 (0.06) 4.31 (0.06) 3.34 (0.04) 4.37 (0.05)

Nonsmoker, M (SEM) 4.40 (0.03) 4.58 (0.03) 3.59 (0.02) 4.61(0.02)
2010

Smoker, M (SEM) 4.35(0.09) 4.21(0.07) 3.32(0.05) 4.33(0.05)

Nonsmoker, M (SEM) 4.93 (0.04) 4.47 (0.03) 3.58 (0.02) 4.63 (0.02)
Table 2. Standardized Path Coefficients

PWB06 €&—>  PWB06 —> Smoking06 —>  PWB06 —> Smoking06 —>  PWB10 €&—>

Variable Smoking06 Smoking10 PWB10 PWB10 Smoking10 Smoking10
Life satisfaction -0.05"" -0.04" -0.25" 0.64"" 1.77° -0.05t
Optimism -0.05"" -0.07""" -0.10t 0.43 1.77° ns
Positive affect -0.04"" -0.08"" -0.10"" 0.48"" 1.77° ns
Purpose in life -0.05""" ns -0.13" 0.59"" 1.77" -0.04™"

ns = not significant, PWBO06 = psychological well-being variable in 2006, Smoking06 = smoking status in 2006, PWB10 = psychological well-being variable in

2010, Smoking10 = smoking status in 2010.
p=.05,"p <.05, "p<.01,***p <.001.

addition, results showed that smoking in 2006 predicted less life sat-
isfaction, optimism, positive affect, and purpose in life in 2010 above
and beyond these PWB constructs measured in 2006. These findings
suggest that greater PWB may promote abstinence, and consistent
with results from a pilot test of a positive psychology intervention
for smoking cessation,?”? components designed to boost PWB may in-
crease success rates of current smoking cessation treatments. In add-
ition, the findings suggest that smoking may inhibit PWB. Although
effects were modest in size, it is noted that even the most effective
smoking cessation interventions produce modest rates of abstin-
ence,” and even modest effects can have meaningful impacts, espe-
cially at the population level. For instance, if all of the approximately
38 million adult smokers in the United States’> were provided a new
treatment that increased abstinence rates by only 2%, as many as
760 000 lives could be saved.

We suggest several putative mechanisms for how greater PWB
might reduce smoking. First, smokers with greater life satisfaction
may feel their lives are worth living and therefore they may be more
motivated to protect their health.’! Second, smokers with greater
positive affect may find more effective cessation strategies through
more creative problem-solving and may have stronger social support
networks that encourage their cessation efforts.” Further, positive
affect boosts resilience,’ suggesting that smokers with more positive
affect may be more resilient to setbacks (eg, cravings, lapses, negative
affect) when attempting to quit smoking. Third, optimism may pro-
mote successful cessation by fostering persistence in a quit attempt.
Consistent with this notion, greater optimism fosters greater persist-
ence generally,” and specifically predicted greater productivity and
employment longevity in insurance sales agents.*

Regarding the finding that smoking is associated with PWB, we
speculate that the short-term reward of smoking may be so salient
as to preclude smokers from engaging in other behaviors (eg, social-
izing, career enhancement) that would promote PWB. Furthermore,
given that smokers experience chronic withdrawal symptoms such
as craving, irritability, anxiety, and difficulty concentrating,* these
chronic symptoms may reduce life satisfaction, inhibit efforts
toward problem-solving and building support networks, and limit
persistence.

One implication that follows from these results is that cessation
therapies designed to boost PWB should continue to be developed
and tested either as supplements to existing smoking cessation treat-
ments, or as standalone treatments themselves. Such interventions
could include those that target optimism and positive affect by pre-
scribing, for 20 min/d for 2 weeks, writing about one’s best possible
future self that has achieved all desired goals,** as well as those that
foster gratitude.’® Another implication of the current findings is that
smoking might exact an even greater toll on society than previously
considered. In addition to the numerous known smoking-related
health consequences, smoking may also reduce PWB. If this is the
case, smokers as well as society at large lose out on PWB-related
benefits, including enhanced creative problem-solving, larger and
more collaborative social networks, and persistence in goal pursuit.'?
Incorporating PWB into smoking cessation, therefore, might have a
multiplicative effect in that it may reduce the burden smoking places
on society and promote a thriving society independent of effects on
smoking per se.

Strengths of the study include using a large sample representative
of older US adults and a longitudinal 4-year follow-up. Addiction is
a chronic, relapsing disorder, yet many current studies of smoking
cessation focus on cessation outcomes of 1 year or less.” Although
outcomes of such duration are meaningful and practical for research
purposes, it is also worthwhile to consider longer-term outcomes
such as the 4-year timeframe offered by the HRS. One limitation
is that the panel data analyzed in this study may only reflect a one-
time “snapshot” of PWB and smoking status, and may not reflect
fluctuations in both PWB and smoking status (ie, multiple quit
attempts) during the intervening 4 years. Though the present find-
ings are consistent with the view that increasing PWB might promote
smoking abstinence, more persuasive findings would demonstrate
an association between PWB and smoking status during an actual
quit attempt. PWB variables, however, are considered relatively sta-
ble though modifiable. These analyses were further limited by the
self-report nature of PWB constructs, and smoking status was not
confirmed using biochemical assays. However, these data were col-
lected in a naturalistic setting from many respondents and therefore
merit inclusion in the larger body of smoking cessation data. Finally,
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as the sample was composed of older adults, these results may not
generalize to younger smokers. However, older smokers are a special
population that warrants unique consideration, and as such the cur-
rent findings suggest potential avenues for treatment.

In conclusion, given the low success rate of current smoking ces-
sation treatments, the present results suggest that increasing PWB
may promote abstinence and therefore warrant consideration as a
focus of future interventions. Moreover, these results suggest that
smoking might inhibit PWB, illuminating a negative consequence of
smoking not previously identified. Helping smokers increase their
PWB may help them quit smoking, and is a worthwhile goal in itself
because it may benefit smokers beyond promoting cessation and
contributes to a flourishing society. Future research should expand
on the current findings through continued experimental manipula-
tion of PWB in cessation therapies.
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