1% £

Jyvaskylan yliopiston julkaisuarkisto I
Jywiskyld University Digital Archive UNIVERSITY OF JYVASKYLA

This is an electronic reprint of the original article.
This reprint may differ from the original in pagination and typographic detail.

Author(s): Bockerman, Petri; Hyytinen, Ari; Kaprio, Jaakko; Maczulskij, Terhi

Title: If you drink, don't smoke : Joint associations between risky health behaviors and labor
market outcomes

Year: 2018

Version:

Please cite the original version:

Bockerman, P., Hyytinen, A., Kaprio, J., & Maczulskij, T. (2018). If you drink, don't
smoke : Joint associations between risky health behaviors and labor market
outcomes. Social Science and Medicine, 207, 55-63.
https://doi.org/10.1016/j.socscimed.2018.04.039

All material supplied via JYX is protected by copyright and other intellectual property rights, and
duplication or sale of all or part of any of the repository collections is not permitted, except that
material may be duplicated by you for your research use or educational purposes in electronic or
print form. You must obtain permission for any other use. Electronic or print copies may not be
offered, whether for sale or otherwise to anyone who is not an authorised user.



Accepted Manuscript

SOCIAL
SCIENCE

&
MEDICINE

If you drink, don't smoke: Joint associations between risky health behaviors and labor
market outcomes

Petri Bockerman, Ari Hyytinen, Jaakko Kaprio, Terhi Maczulskij

Pl S0277-9536(18)30206-5
DOI: 10.1016/j.socscimed.2018.04.039
Reference: SSM 11719

To appearin:  Social Science & Medicine

Received Date: 4 September 2017
Revised Date: 20 April 2018
Accepted Date: 24 April 2018

Please cite this article as: Béckerman, P., Hyytinen, A., Kaprio, J., Maczulskij, T., If you drink, don't
smoke: Joint associations between risky health behaviors and labor market outcomes, Social Science &
Medicine (2018), doi: 10.1016/j.socscimed.2018.04.039.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.socscimed.2018.04.039

Manuscript ID SSM-D-17-02534R3

If you drink, don’t smoke: Joint associations
between risky health behaviors and labor market ouwtomes

Petri Bockermah Ari Hyytinen? Jaakko Kaprigy and Terhi MaczulsKij

! Corresponding author. University of Jyvaskyl4, @itof Business and Economics,
Labour Institute for Economic Research and IZA. Add: Pitkansillanranta 3A, FI-
00530 Helsinki, Finland. Phone: +358-9-2535 733X:H358-9-2535 7332. E-mail:
petri.bockerman@labour.fi

2 University of Jyvaskyla, School of Business anadtmics, Jyvaskyla, Finland.
E-mail: ari.t.hyytinen@jyu.fi

% University of Helsinki, Institute for Molecular Meéine (FIMM), P.O. Box 20
(Tukholmankatu 8), 00014 Helsinki, Finland

University of Helsinki, Department of Public Health.O.Box 20 (Tukholmankatu
8B), 00014 Helsinki, Finland. E-mail: jaakko.kag@telsinki.fi

4 Labour Institute for Economic Research, Helsinkfinland. E-mail:

terhi.maczulskij@labour.fi

Acknowledgments

This research has been supported by the Jenny atidWihuri Foundation. All the
data work of this paper was carried ouS#ttistics Finland, following its terms and
conditions of confidentiality. Jaakko Kaprio is gpapted by the Academy of Finland
(grants 265240, 263278) and the Sigrid Juseliuséation. Petri Bockerman and
Terhi Maczulskij acknowledge financial support frothne Academy of Finland
Strategic Research Council project Work, Inequabtyd Public Policy (number

293120).



Abstract

This paper examines the links between risky heb&haviors and labor market
success. We provide new evidence on the joint ioglstips between the most
prominent forms of risky health behavier alcohol consumption, smoking and
physical inactivity— and long-term labor market outcomes. We use tvata dor
Finnish men and women linked to register-basedviddal information on earnings
and labor market attachment. The twin data allowousccount for shared family and
environmental factors and to measure risky headtmabiors in 1975 and 1981. The
long-term labor market outcomes were measured ufttembd as an average over the
period 1990-2009. The sample sizes are 2156 an8l &¥ifis, for men and women,
respectively. We find that being both a smoker ameavy drinker in early adulthood
Is negatively related to long-term earnings andlegipent later in life, especially for
men. We conclude that how and why risky health behna cluster and how that

affects individual level outcomes call for morecation.

Keywords: Finland, risky health behaviors, alcohol consuomtismoking, physical

activity, earnings, employment



1. Introduction

Health behavior consists of a bundle of choiceshsas whether to consume alcohol,
whether to smoke and whether to be physically activ not. People do not make
decisions on health behaviors independently of esbkr (e.g., Van Ours, 2004).
However, it is not well understood how health bebissinteract and whether and
how they are jointly linked to long-term labor matloutcomes.

The use of addictive substances is distinct frommab consumer choices.
Smoking and, less so, alcohol use are addictiveabers, and quitting either one
especially smoking- is difficult (National Cancer Institute, 2009). &'nitiation of
smoking and alcohol use usually occurs in adolesedmaioli and Wynder, 1991,
Sartoret al. 2007), when the person is not mature enough te lakg-term effects
into account in decisions. Physical inactivity kscmoderately from adolescence
onwards (Walleret al. 2017). There are motivational factors and sociegatiers to
maintaining an adequate level of physical actigitgltonenet al. 2014).

There is an extensive body of literature on thati@hships betweespecific
risky and protective health behaviors and laborketaoutcomes (Cawley and Ruhm,
2012). Smoking and heavy alcohol consumption asmaated with weaker labor
market attachment and lower earnings (French anilirzal995; MacDonald and
Shields, 2001; Van Ours, 2004; Bockerngral. 2015, 2017; Korhoneet al. 2015).
Furthermore, there is a negative relationship betwehysical inactivity and
subsequent labor market outcomes (Lechner, 2009tinéyn and Lahtonen, 2013).
These negative correlations are consistent wilty ieealth behavior and weak health

eroding the capacity (e.g., owing to increased mtEsdérom work) and opportunities



(e.g., due to discrimination by employers, co-weosker consumers) to earn market
income.

A crucial limitation of the empirical literature that the effect of a specific
health behavior has been analyzed in isolatiohowit considering the potential joint
associations of health behaviors with labor madigtomes. An exception to this is
Van Ours (2004), who examined the wage effectdanfr@ml use and smoking using
survey data from the Netherlands. For men, Van Q@@04) found that the
association of wage with alcohol use was, a bprssingly, positive. The wage effect
of smoking was opposite and of approximately edalasolute) size as that of alcohol
use. While insightful, Van Ours (2004) did not doles the (potential)joint
relationships between alcohol use and smoking. yedwohol consumption may
reinforce the negative association of smoking Watior market outcomes.

This paper contributes to the literature by devielg@an empirical framework
that treats risky health behaviors as a bundleadloais for a systematic examination
of the joint associations (i.e., interactions) afalth behaviors. We adopt the
econometric approach of Carree et al. (2011), whvels originally introduced to
examine the joint effects (i.e., complementaritiéstween different production
inputs. We modify their approach so that it alloavslirect examination of whether,
e.g., heavy alcohol consumption and smoking reagfagach other’s links to labor
market outcomes. In so doing, we address the rezahtof Cawley (2015), who
stressed the need to understand the interconnsioong health behaviors.

We examine the potential joint associations of thelaéhaviors withong-term
labor market outcomes. We use nationally repretieatawin data that are linked to
register-based information on long-term labor madigcomes. The linked data have

four major strengths. First, the data allow us @aastruct measures for risky health



behaviors (smoking, alcohol use, physical inagt)vihat refer to the same points in
time in the twins’ early adulthood and that aredetermined relative to the outcome
variables, measured later in life. Second, we measulividuals’ smoking, alcohol
use and physical inactivity over an extended peuisidg two surveys, one conducted
in 1975 and the other in 1981. Therefore, we atdaroed to rely on cross-sectional
measures of risky health behaviors, which may p®vincomplete or noisy
descriptions of what unhealthy lifestyle choiceglynin the long term. Third, the
register-based administrative data allow us to oneathe average of an individual's
annual earnings and employment over an extendege@0period. Cross-sectional
measures are poor proxies for individuals’ lifetitabor market outcomes (Bohlmark
and Lindquist, 2006). The use of register-based dso minimizes non-response and
reporting biases that are typical in survey dataurth, the twin data allow
distinguishing between monozygotic (MZ, geneticatlgntical) and dizygotic (DZ,
genetically full siblings) twins. We can therefote account for both shared
environmental factors, such as family backgrouneigimborhood and shared peer
effects, as well as for genetic factors, which ogential confounders. The data also
allow us to control for a number of (predetermindderences between the co-twins
of twin pairs.

The prior medical and epidemiological literaturgg@ests a number of reasons
for why unhealthy behavioral patterns may cluster,(why certain health behaviors
are related to other health behaviors; see, eage Bnd Viner, 2016). For example,
Rensburget al. (2009) argue that exercising affects implicit naational processes
and promotes smoking cessation. Papathanasiali(2012) note that the direction of
causality may run from smoking to physical inadtivihrough reduced cardio-

respiratory fitness. Using a twin design, Kujaga al. (2007) examine adolescent



physical activity and later smoking behavior. Srmgklater in life is more prevalent
among those who were initially persistently inaetiEvidence on whether exercise
supports smoking cessation is inconclusive (Usskeral. 2014). Using an
experimental design, Savetteal (2005) showed that alcohol use increased both the
magnitude and emotional valence of cigarette cgsritbmoking may also enhance
pleasure and reward from alcohol consumption (Lip@ae-Kreda and Lee, 2011).
Additionally, nicotine can promote the consumptadralcohol, for example, through
different neurotransmitter expressions (Lajitha &wishen, 2010). Finally, research
based on twin data suggest that multiple risky thelé&haviors are correlated (see,
e.g., Sudharsanaet al 2016, and the references therein). For exampige at al
(1999) and Haret al. (1999) found that genetic factors contributehte tisk for dual
dependence of both alcohol use and smoking (seeMdslden and Heath, 2002).
Further support for shared genetic liability corfresn molecular genetic analyses of
measured genetic variants across the genome; gexeetelations between smoking
and alcohol use and abuse are high (Clatlka.2017). Liacet al (2016) showed that
smoking is negatively associated, and former dngkiositively associated with BMI
even when shared genetic and environmental fasters accounted for.

The clustering of smoking, heavy alcohol consumptiad physical inactivity
at the individual level may lead to weaker laborrke& attachment (e.g., increased
absence from work) and to limited job market opyoities through numerous
channels. While we cannot empirically pin down ¢éxact mechanisms at work, there
are two primary reasons why the clustering of aslvenealth behaviors can be
expected to predict poor labor market outcomest,Rine clustering of addictive and
irresponsible health behaviors may be relatedl&tesmt factor mirroring myopic time

preferences or delayed discounting (impatience)ndividuals. Such preferences



reduce a person’s initial investments in humanjascand health capital, making
him/her less productive in the labor market. Secdhd clustering of risky health
behaviors may erode an individual's existing stocdkshuman, social and health
capital. For example, the smoking-drinking intei@ct erodes employability and
productivity at work: Heavy alcohol use leads torkvabsence (Norstrom, 2006) and
can alone be a cause of severe adverse healthtioosdie.g. due to accidents while
drunk). When combined with smoking, alcohol use &gsarticularly negative effect
on specific health measures (Antuesl. 2013). For example, joint consumption of
alcohol and cigarettes increases the risk of caanodr cardiovascular diseases and
eventually mortality (e.g., Wang-Horgg al 2007). Similarly, being a smoker who is
physically inactive or being a heavy drinker whoplsysically inactive may, in the
long-term, lead to reduced physical capacity amdi@rcognitive and non-cognitive
skills, which are the fundamental determinantsavhengs and employment capacity

(Heckmaret al. 2006).

2. Methods

Data sources and the sample

We use the Older Finnish Twin Cohort Study of trep&tment of Public Health at
the University of Helsinki. As in prior work (Hyyten and Lahtonen 2013;
Bockermanet al. 2015, 2017), the twin data have been linked to FEmnish

Longitudinal Employer-Employee Data (FLEED) of &ats Finland (SF) using

personal identifiers. The record linkages of linkadata comply the Data Protection



Act and have been approved by the ethical commadtethe Department of Public
Health, University of Helsinki and SF.

The Finnish Cohort Study was originally compiledonfr the Central
Population Registry of Finland (Kapret al 1979; Kaprio and Koskenvuo, 2002).
Initial twin candidates were persons born befor&8L9vith the same birth date,
commune of birth, sex, and surname at birth. A gomsaire was mailed to the
candidates in 1975 to gather baseline data andeterrdine their zygosity. Two
follow-up surveys were conducted in 1981 and 19%@ 1990 survey was sent only
to those twins who were born after 1930. Thesedwwere at least 33 years old in
1990. Therefore, we focus on the working-age pdpmria

FLEED is an annual panel over the years 1990-20808dovers the working-
age population of Finland (see, e.g., Hyytinen bakdtonen 2013; B6ckermaat al.
2015, 2017). FLEED contains information, obtainexhf tax and other administrative
registers, on individuals’ labor market status, aathries and other relevant sources
of income.

The analysis focuses on twin pairs for whom we olesaformation on health
behaviors in 1975 and 1981 and earnings and emgotystatus from 1990 to 2009.
Excluding those men and women who retired befor@92@he estimation sample
includes 4,654 twin pairs, i.e., 9,308 individudlke individuals were, on average 27,
years old in 1975, 33 years old in 1981 and 42 syedd at the time we start

measuring their labor market outcomes in 1990.



Measures

We use two outcome variables that capture poorrlaiarket outcomes in the long
run. The first outcome variable measures an indaiig lifetime earnings (= wage +
salary earnings + self-employment income). It ikculated as the gender-specific
reverse rank order (100-1) of average lifetime isgshover the observation window
1990-2009. The variable is calculated using thecqrgiles of the distribution of
lifetime earnings in our sample and describes h@N &an individual fares relative to
other individuals in terms of his/her long-termreags capacity. The second outcome
variable measures an individual's long-term tengetacbe frequently unemployed
(i.e. his/her labor market attachment). It is ckltad as the average number of
unemployment months per year over the period 19882

We measure risky health behaviors by heavy alcohosumption, smoking
and physical inactivity. These behaviors have draensiderable attention in the
empirical literature in health economics (and edafields), but their labor market
implications have rarely been explored in the samaysis (see Cawley and Ruhm,
2012). Heavy alcohol consumption and smoking ase #he major contributors to
differences in life-expectancy in both developed developing countries (see Steel,
2017), and for example account for about one-Haihe® SES differences in mortality
in Finland (Martikaineret al. 2014). They are also modifiable risk factors (me o
needs to smoke or use alcohol), and physical actievels can be increased also by
societal action. For ease of interpretation, theabdes for risky health behaviors are
defined such that they reflect risky or undesirdidalth behavior.

To capture long-term risky health behaviors, theasnees are based on self-

reported information from the 1975 and 1981 twinveys. We measure heavy



alcohol consumption by a persistent tendency ta bange drinker. Binge drinking is
associated with negative health consequences, asicimcreased risk of adverse
cardiovascular events (stroke and myocardial itifany. It is a better measure of
pattern of drinking than quantity alone (Sipé#a al. 2016; Rehmet al. 2017). Our
measure is equal to one for those who in both Etb1981 reported consuming at
least once a month on the same occasion an ambafdobol that corresponds to at
least one bottle of wine. To capture persistentksngy we use a binary indicator for
current smoking status in 1975 and 1981 (i.e., indrethe person reported smoking at
the time of both surveys). To measure physicaltin&g, we use the MET index
(Metabolic Equivalent Tasks). For persons who aresiered physically inactive, the
mean MET index is ~1-2. This is roughly equivalémtthe energy expenditure of
sitting and of minor home activities (Ainsworgh al. 2000). We followed the World
Health Organization (2010) and used an MET indegdimold of being less than 1.5
both in 1975 and 1981 as a measure for persishgsigal inactivity.

We use the binary indicators to define risky heddhaviors, because the
binary indicators (as opposed to continuous meayuaow us to explore the
clustering of risky health behavior in a transpargay. Every individual is assigned
to a single category so that the categories areaiatiytexclusive. If, in 1975 and
1981, a person only had a history of consuminghalcheavily, we set H = 1 (and set
H = 0 otherwise); if he/she had only smoked, weSset1 (and set S = 0 otherwise);
and if he/she was only physically inactive, we Bet 1 (and set P = O otherwise).
Those who had heavy alcohol consumption and whdkethan 1975 and 1981 but
who were not physically inactive are assigned tategory denoted as HS. The other
categories, HP and SP, are defined similarly. Binale set HSP equal to one for

those persons who had heavy alcohol consumptiom, svhoked and who were

10



physically inactive in 1975 and 1981. An individwannot belong to more than one
category from set {H, S, P, HS, HP, SP, HSP}, immgythat the reference group
consists of those who have no risky health behavior

We consider the robustness of the estimation esuding different risky
behavior measures for heavy drinkers, smokers agdigally inactive persons. The
description of these additional results is providadthe Online Supplementary

Appendix. [INSERT LINK TO ONLINE FILES]

Econometric approach

Inspired by Carreet al. (2011), we postulate the following econometriccsipaation

for the (poor) long-term labor market outcomes:

Yij = auHjj + asSj + auPj + ausHS;

+aupHP; + aspSR) + ausfHSR) + X' B+ fi + g + & (1)

whereY; is one of the measures for poor labor market enésofor individual from
family (twinpair) j, binary indicators {H, S, P, HS, HP, SP, HSP} anetually
exclusivegroups of health behavior; is a vector of control variable$, is an
unobserved shared family effegtjs an unobserved shared genetic effectgnd an
.i.d. error term.

To see how the model works, consider heavy drinking smoking: There is

evidence for an adverse interaction effect betwbem if the hypothesisy + as =

ansis rejected (i.e., if sunay + asis smaller tharays). Similar reasoning applies to

11



heavy drinkers and physically inactivew(+ ar # anp) and to smokers and physically
inactive @s+ ap # asp).

We estimate model (1) in three ways. First, wetttka data as individuals
(i.e., assumé = 0 andg; = 0) and estimate the model parameters by ordireast|
squares (OLS), using the sample that includes bathand DZ twins. Second, we
take twin differences to removigand run the regression using the same combined
sample. Third, we further run the regression usheyMZ sample only to remove
bothf; andg; In the within-MZ model, all factors that the tweihs share (e.g., shared
environmental factors, shared genes, business aftéxts, cohort effects) are
eliminated.

We include inX; an individual's age and a rich vector of contratigbles to
account for potential confounders and within-twiairpheterogeneity. All control
variables are taken from the 1975 twin survey amedtlaus predetermined. First, we
account for heterogeneity in pre-existing healthdittons that may be correlated with
risky health behavior and labor market outcomesthi® end, we include measures
for height, BMI, the number of chronic diseases] aeduced employability due to
injuries (= 1 if a person had injuries causing wealployability). We also control for
the possibility that individuals are physically ati@e off work because they have a
(presumably low-paid) physically demanding job (= ifl work is physically
demanding). Second, there may be unobserved p&gibal and psychopathological
characteristics that affect both risky health bébraand labor market outcomes, such
as mental stability. Mental stability is measureging the indicators of neuroticism
and extraversion that originate from the 1975 syrieuroticism (extraversion) was
assessed by 10 (9) items in the short form of yeeick Personality Inventory. We

also add the use of tranquilizers as a covariatei{the twin reports using a positive

12



quantity of tranquilizers in 1975) to capture apexg of mental ill-health. Finally, to
account for potential reverse causality, we add trotsr for predetermined
employment status and prior earnings from the 19#%Sey. These variables address
the concern that alcohol consumption, physical timitg, or smoking may be the
consequence of a poor labour market position eaiife.

Regression model (1) includes a number of intevacterms between the
variables that describe specific health behavi@'s. first look at men and women
separately. This analysis reveals that certain coations of risky health behaviors
are rare. To ensure that we have enough variatidhe analysis sample (and thus to
preserve statistical power), we confirm the resuksig pooled data consisting of

both men and women.

3. Descriptive statistics

Mean values of risky health behaviors

Table 1 reports the mean values of the mutuallyuskee indicators of risky health
behaviors by gender (not age-adjusted). Four kegirfgs stand out. First, a large
fraction of men (39%) and women (57%) are not geestly heavy users of alcohol,
smokers or physically inactive. The gender diffeeens large in magnitude and
statistically significant. Second, women are makely just to smoke (S) or to be
physically inactive (P) than men, whereas men aogeniikely just to be heavy

drinkers (H). Third, men are more likely to have laple types of risky health

behaviors. Notably, men are from four to six tinmesre likely than women to have

heavy alcohol consumption and be smokers (HS)ate heavy alcohol consumption
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and be physically inactive (HP) and to be heavyldns, smoker and physically
inactive (HSP). Fourth, certain combinations okyidealth behaviors are rare. In
particular, only 1-2% of women both drink and sm@K&), drink and are physically

inactive (HP), or have all three risky behaviorS.

Association of risky health behaviors with laborrke outcomes

We analyze the mean values of the measures ofather Imarket outcomes by
different categories of risky health behaviors gedder in Figures 1-2. The vertical
lines of each bar display the 95% confidence irtlsnfor the means. Figures 1-2
reveal two important patterns. First, those wholeravy drinkers, smokeend are
physically inactive have much lower lifetime eagsrand much more unemployment
months in the long run, especially when they ammgared to those who have no
undesirable health behavior. Second, the lifeti@aiags are also notably low and
the number of unemployment months is high when s$ngois combined with heavy

alcohol use (HS), especially for men.

4. Main estimation results

The OLS and within-sibling estimates of equatioh dfle reported in Table 2 (men)
and Table 3 (women). The outcome variables are -leng earnings and
unemployment. All models include {H, S, P, HS, HBP, HSP} as regressors,
implying that the baseline comparison categoryrsete those who have no risky

health behaviors. The rows in the lower part of tdides report tests for the model
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coefficients. The rows labelled as T4, T7 and Té&port the relevant tests for the
interaction effects between our three risky helathavior measures.

The OLS estimates tend be more often statisticalgnificant than the
estimates of the within DZ-MZ and within-MZ regresss. The results based on twin
design therefore suggest that it is important tatrd for unobserved family and
genetic factors in estimating the joint associatiohhealth behaviors with long-term
labor market outcomes. In what follows, we focusyam those estimates that are
statistically significant in the within DZ-MZ an@specially, within-MZ regressions.
Using these criteria, four important findings stand.

First, smokingper seis related to weaker earnings and employment (cf.
Bockerman et al. 2015) when unobserved family factare controlled for. The
estimates become mostly statistically insignificaviten also genetic factors are
accounted for in the models. Second, earnings angogment are much lower for
those men who have engaged in smoking heavy alcohol use (HS) than for those
who do not report any risky health behaviors. Thomhsistent with Figures 1-2, those
men and women who were heavy drinkers, smoked ard physically inactive in
1975/1981 (HSP) are more likely to have low lifegimarnings and experience more
unemployment months than those who do not repgrtiaky health behaviors.

Fourth, and most importantly, the F-tests in thedoparts of the tables reveal
that there is a joint effect between smoking anavigealcohol use for men when the
reverse rank order of lifetime earnings and unegmpbknt months are used as the
outcome. In these cases, the null hypoth@ses as = ays are rejected, especially in
the MZ regression. For women, there is no eviddocthe joint effects.

A problem with the above gender-specific analysithat certain combinations

of health behaviors are rare, especially among worhis data limitation may lead
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to noisy estimates. To tackle the problem, we estoh model (1) in the twin-
differenced form after pooling men and women togetithis pooling results in larger
estimating samples. The results are presentedlim@s 1 and 3 (within DZ and MZ
regression) and Columns 2 and 4 (within MZ regmagsof Table 4. As Columns 2
and 4 show, we find evidence for the joint effectssmoking and heavy drinking
when both shared environment and genetic fact@dudly accounted for; for both
the outcome measures the null hypothesist as = ays is rejected (i.e. the tests T4

in the lower part of Table 4).

5. Robustness checks and auxiliary evidence

Alternative outcome variables

We have re-run the within DZ-MZ and within MZ esétions for a combined sample
of men and women reported in Table 4 using twa'rditve outcome variables. Both
variables were chosen to reflect an individual'stémtially poor) long-term labor
market position. First, we used the logarithm oérage social income transfers over
the period 1990-2009 as an outcome variable. Sesoadised an indicator of being
out of the labor force as an outcome variable.d$ walculated as the average share of
years that the individual was out of the labor éommver the period 1990-2009,
excluding retired persons, students and those wddnamilitary service. The results
are reported in Table Al of Online Supplementarypéqdix. [INSERT LINK TO
ONLINE FILE] Consistent with our earlier results ifable 4, the within MZ

estimations show that there is evidence for thatjeifect between smoking and
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heavy use of alcohol, as the null hypothesis+ as = ays is rejected when social
income transfers are used as the outcome variable.

Our findings suggest that those who heavily consaloehol and are smokers
and that those who are heavy drinkers, smokers pdnydically inactive are less
successful in life. To check whether this pattesidd more broadly, we report further
descriptiveevidence in Table A2 of the Online Supplementappéndix. [INSERT
LINK TO ONLINE FILE] The table displays educatioears, marital status, whether
a person has children and whether a person is &twner by risky health behavior
and gender (not age-adjusted), as measured in 1880regard these variables as
descriptive indicators of better socio-economiccouaties. The table shows that those
men who report being smokers and heavy drinkerdfamge men who report all three
risk factors are typically less educated, lesdyikearried, less likely to have children
and less likely homeowners than those who repanendhe same findings largely
apply to women. This auxiliary evidence supports\lew conveyed by our baseline
analysis that these two bundles of risky healthalbis {HS, HSP} are associated
with particularly poor long-term outcomes. Therefothe clustering of risky health

behaviors is empirically related to a low levehoiman and social capital.

Alternative measures for risky behaviors

Identifying what amounts to risky health behaviad aneasuring it appropriately are

notoriously difficult empirical tasks. We have te&re evaluated the robustness of

the within DZ-MZ and within MZ estimation result dable 4 using alternative

measures for risky health behavior.
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First, we used gender-specific thresholds for hedeghol use instead of the
indicator for binge drinking. This extension is ionfant, because all self-reported
measures of alcohol consumption potentially consamime amount of measurement
error. The twin surveys report alcohol use in grg@sday, which has been converted
into grams per week. We followed Dawson (2011) asdd cut-off points that are
165 grams per week for men (14 units of alcohot) &h0 grams per week for women
(9 units of alcohol). There are no official gloliahits for heavy alcohol use, and the
thresholds used by the public health authoritieyg gansiderably from one country to
another and within a single country (Dawson, 20hdl &hieldet al. 2017). We
created an indicator variable that obtains thee/aluone if a person consumed more
than the gender-specific cut-off amount of alcgbe week both in 1975 and 1981.

Second, we used a more restrictive indicator forolsng. The current
smoking status is based on the subjective viewnefsosmoking behavior. Many light
smokers could report themselves as smokers. Anatleasure for smoking captures
the lifetime consumption of cigarettes: cigarettelkp years = average number of
cigarettes smoked per day x years of smoking. Thasore was constructed from
guestions about the use of tobacco products argudrey and the duration of
smoking. For example, a person has only a 0.05 peak history of smoking if (s)he
has smoked one cigarette daily for one year. Wd asandicator that is equal to one
for those who were current smokernsd ever smokers, defined as the persons who
reported being current smokers in 1975 and 1981Iwdralhad strictly positive pack-
years both in 1975 and 1981.

Third, we used an alternative measure of leisure tphysical activity. The
measure was constructed from questions about thethigofrequency, average

duration and average intensity of a person’s playsactivity sessions. Using
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information on person’s physical activity and aityivevel during the journey to and
from work, leisure time physical activity was cldiesl into categories: sedentary
exercisers, occasional exercisers and conditioexggcisers (Kujalat al. 1998, p.
441; Hyytinen and Lahtonen, 2013). We use an itdidhat is equal to one for those
who are physically inactive, defined as those pesssho reported not taking part in
physical leisure activity (sedentary exerciserd)oth 1975 and 1981.

Tables A3-A5 of the Online Supplementary Appendepart the robustness
checks from the within DZ-MZ and within MZ sampldsat pool men and women
together. [INSERT LINK TO ONLINE FILE] Importantlythere is evidence for the
joint effects between heavy alcohol use and smolaaghe null hypothesigy + as =
ays IS rejected in most specifications, especially mheth shared environmental and
genetic factor are accounted for. Finally, compaiedhose who do not have any
risky health behaviors, individuals who smoke, Kriveavily and are sedentary are

more likely to have lower long-term earnings andezience more unemployment.

6. Conclusions

Health is a durable good that is determined by gemeedisposition to have good
health and by complex health behaviors. Earlieeassh has examined the (causal)
effects ofspecificrisky health behaviors on labor market outcomashsas earnings
and (un)employment. This literature suggests tltath@l consumption, smoking and
physical inactivity all leagber seto poor labor market outcomes. Our most important
contribution is that we evaluated risky health hedtraas a bundle and examined how
(longer-term) measures of risky health behavioesaamsociated with long-term labor

market outcomes (earnings and unemployment).
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The key finding is that there is a degree of adve@mplementarity between
alcohol consumption and smoking, leading to worseagiterm labor market
outcomes. We also find evidence that those who smdkink heavily and are
physically inactive experience much poorer longrtdabor market outcomes than
those individuals who are neither smokers, drinkersphysically inactive.

Our findings are policy-relevant for two reasonsst; there is a debate over
the extent to which health behavior is driven yorel decision-making (Becker and
Murphy, 1988; Cawley and Ruhm, 2012). The caser#&bional health behaviors
weakens if there are significant or complicatechfjoassociations, because it is
cognitively cumbersome for an individual to commet and correctly predict the
importance of such effects, especially when younépoa long period of time. The
addictive nature of smoking in particular and heawg regular drinking may shape
preferences, erode willpower, and/or undermine itivgn capacity needed for
rational, forward-looking decision-making. Secotitg trends in the health behavior
indicators have varied during the past few decaaelsacross countries. For example,
countries are at different stages of the tobacadeepc (Lopezet al 1994; Reitsma
et al. 2017). Obesity and physical inactivity at work asidring commuting have
become much more common in all industrialized coesit There has been a
controversy over whether the long-term trends obldng and obesity are related
(Gruber and Frakes, 2006). Better awareness ointeeconnections between health
behaviors is needed to understand what mechanisras trends reflect and how they
affect labor markets.

Our approach has important limitations. First, ettesugh by using the twin
design, the estimated relationships are purged gbaned family and environmental

effects, we cannot claim that the estimated relatips are causal. Additionally, we
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cannot rule out that there are some other unacedufiatent) person-specific
attributes that have an impact on both risky he&éhavior and the long-term
outcomes. For example, there may be relevant psygical and psychopathological
differences between twins that have an impact enetimates. We accounted for
these psychological differences by controlling Wathin-twin pair differences using
the measures of mental well-being in the regressiodel. Second, we estimated the
empirical specifications in the Finnish setting. cBase the prevalence and
development over time of specific risky health batabundles is not identical in all
industrialized countries, the potential joint etieon labor market outcomes may also
differ across countries. However, our econometpigreach can easily be applied to
the data available for other countries in ordebrmaden the policy discussions about

the consequences of risky health behaviors.
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Table 1 Description of raw data: Measures of risky hebkhavior by gender.

Men Women

% of total N % of total N Difference p-value
Heavy alcohol use (H) 0.13 533 0.02 82 0.11 <0.01
Smoking (S) 0.08 359 0.10 519 -0.02 <0.01
Physical inactivity (P) 0.15 634 0.22 1117 -0.07 <0.01
Heavy alcohol use and smoking (HS) 0.10 435 0.02 91 0.08 <0.01
Heavy alcohol use and physically inactive (HP) 0.04 192 0.01 28 0.03 <0.01
Smoking and physically inactive (SP) 0.05 218 0.05 253 0.00 0.99
All three (HSP) 0.06 244 0.01 a7 0.05 <0.01
None of the above: No risky health behavior 0.39 9716  0.57 2859 -0.18 <0.01
Total N 1.00 4312 1.00 4996

Notes: Mutually exclusive categories. Pooled datéi@ and DZ twins.

30



Table 2 Regression results: OLS and within DZ-MZ and Miireates for men.

Reverse rank order of earnings Unemployment months
1) (2) (3) (4) (5) (6)
OLS DZ-MZ MZ OLS DZ-MZ MZ
Direct terms
0.88 2.19 -0.35 0.26*** 0.31** -0.31
H (1.35) (1.76) (3.18) (0.10) (0.14) (0.26)
7.16%** 4.03* 3.58 0.72%** 0.53*** 0.13
S (1.54) (2.09) (3.57) (0.147) (0.19) (0.30)
1.88 -0.42 3.54 -0.001 0.02 0.29*
P (2.27) (1.48) (2.30) (0.084) (0.11) (0.17)
Two-way interactions
11.74%** 12.12%** 13.29%*** 1.23%** 0.90*** 0.81**
HS (1.54) (2.13) (3.52) (0.15) (0.17) (0.32)
4.40** 2.71 3.43 0.56*** 0.45* -0.16
HP (2.91) (2.73) (5.66) (0.18) (0.57) (0.54)
7.69%** 5.37** 12.31%** 0.30** 0.28 0.37
SP (1.84) (2.39) (3.65) (0.14) (0.20) (0.28)
Three-way interaction12.27*** 8.18*** 12.38*** 1.32%** 1.11%** 0.84**
HSP (1.95) (2.57) (4.46) (0.20) (0.30) (0.41)
Controls YES YES YES YES YES YES
R? 0.18 0.07 0.07 0.06 0.04 0.04
N 4312 2156 684 4312 2156 684
Tests (F-test) p-value p-value p-value p-value peva p-value
T1: ay=a< =ap=0 <0.01 0.18 0.34 <0.01 <0.01 0.17
T2: o=y <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
T3: a=0ys <0.05 <0.01 <0.05 <0.05 0.15 0.11
T4: ay+as=ays 0.11 <0.05 <0.05 0.25 0.82 <0.05
T5: ay=aup <0.10 0.84 0.55 0.12 0.57 0.80
T6: ap=anp 0.23 0.28 0.98 <0.01 <0.10 0.39
T7: ay+ap=0aup 0.51 0.76 0.97 0.16 0.66 0.83
T8: a=asf 0.81 0.61 <0.10 <0.05 0.29 0.52
T9: ap=as¢ <0.01 <0.05 <0.05 <0.05 0.19 0.78
T10: astap=0asf 0.58 0.55 0.27 <0.05 0.28 0.89
Tll.aytatap=ause 0.44 0.52 0.39 <0.05 0.45 0.18

Notes: *** (p < 0.01), ** (p < 0.05), * (p < 0.10)The controls include BMI, height, the number of
diagnosed chronic diseases, employment statusjngarnthe use of tranquilizers, neuroticism,
extraversion and indicators for work disability aptlysical work, as measured in 1975. OLS
specifications also include age as an additionabiate because it makes the OLS estimates more
comparable with the results obtained using twifed#nces (in which all age effects are eliminated).
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Table 3 Regression results: OLS and within DZ-MZ estirmdte women.

Reverse rank order of earnings Unemployment months
1) (2) (3) (4) (5) (6)
OLS DZ-MZ MZ OLS DZ-MZ MZ
Direct terms
5.76* 5.84 5.05 0.58** 0.68* -0.01
H (3.02) (4.26) (8.07) (0.26) (0.35) (0.61)
5.16*** 3.34** 5.07* 0.41** 0.25* 0.35
S (1.36) (1.70) (2.74) (0.10) (0.14) (0.23)
5.37*** 3.80*** 4.03** 0.11 0.11 0.20
P (0.99) (1.24) (1.92) (0.07) (0.09) (0.16)
Two-way interactions
7.91%** 7.91** 4.37 0.95*** 0.81*** 0.77
HS (3.01) (3.81) (6.64) (0.32) (0.35) (0.69)
6.09 4.27 9.88 1.02* 0.32 0.17
HP (5.64) (7.48) (8.59) (0.55) (0.77) (0.96)
9.84*** 7.46%** 4.71 0.64*** 0.39** -0.06
SP (1.79) (2.29) (4.50) (0.15) (0.20) (0.30)
Three-way interaction11.67***  22.64*** 15 34* 1.17* 1.70%** 1.96**
HSP (3.90) (5.13) (7.72) (0.46) (0.49) (0.89)
Controls YES YES YES YES YES YES
R? 0.14 0.05 0.05 0.04 0.02 0.04
N 4996 2498 880 4996 2498 880
Tests (F-test) p-value p-value p-value p-value p-value p-value
T1: ay=0a< =ap=0 <0.01 <0.01 <0.10 <0.01 <0.10 0.32
T2: ay=0us 0.59 0.70 0.94 0.36 0.77 0.35
T3: as=ays 0.39 0.25 0.92 <0.10 0.13 0.57
T4: ay+a=aus 0.47 0.82 0.55 0.91 0.81 0.63
T5: ay=ayp 0.96 0.85 0.63 0.48 0.66 0.87
T6: ap=ayp 0.64 0.95 0.50 0.11 0.78 0.97
T7: ay+ap=aip 0.90 0.52 0.94 0.59 0.57 0.98
T8: as=as; <0.05 <0.10 0.94 0.18 0.53 0.21
T9: ap=a5¢ <0.05 0.14 0.88 <0.01 0.18 0.42
T10: astap=as; 0.76 0.91 0.38 0.53 0.90 <0.10
Tll.awtatar=anss 0.38 0.16 0.92 0.90 <0.10 0.22

Notes: *** (p < 0.01), ** (p < 0.05), * (p < 0.10)The controls include BMI, height, the number of
diagnosed chronic diseases, employment statusjngarnthe use of tranquilizers, neuroticism,
extraversion and indicators for work disability aptlysical work, as measured in 1975. OLS
specifications also include age as an additionabiate because it makes the OLS estimates more
comparable with the results obtained using twifed#nces (in which all age effects are eliminated).
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Table 4. Regression results: Within DZ-MZ and within MZtiesates for the pooled sample of men and
women.

Reverse rank order of income Unemployment months
Column (1) Column (2) Column (3) Column (4)
Within DZ-MZ  Within MZ Within DZ-MZ  Within MZ

Direct terms

H 3.15* -0.24 0.36 *** -0.29
(1.61) (2.99) (0.13) (0.25)
S 3.78 *** 4.53** 0.37 *** 0.26
(1.32) (2.22) (0.11) (0.19)
P 2.30 ** 3.71** 0.07 0.21*
(0.95) (1.47) (0.07) (0.12)
Two-way interactions
HS 11.97 *** 11.19 *** 0.89 *** 0.83***
(1.84) (3.08) (0.18) (0.30)
HP 3.84 3.20 0.43* -0.21
(2.58) (5.20) (0.24) (0.51)
SP 6.64 *** 8.32%** 0.33 ** 0.13
(1.66) (2.93) (0.14) (0.21)
Three-way interaction
HSP 11.50 *** 12.14%** 1.22 *** 1.09***
(2.28) (3.81) (0.21) (0.38)
Controls YES YES YES YES
R? 0.05 0.05 0.03 0.03
N 4654 1564 4654 1564
Tests (F-test) p-value p-value p-value p-value
T1: ay=0a< =ap=0 <0.01 <0.05 <0.01 <0.10
T2: a4=0us <0.01 <0.01 <0.01 <0.01
T3: a=aus <0.01 <0.05 <0.05 0.11
T4: ay+a<=anus <0.05 <0.10 0.49 <0.05
T5: au=aup 0.81 0.55 0.76 0.89
T6: ap=ap 0.56 0.92 0.14 0.39
T7: au+ap=aup 0.58 0.96 0.99 0.81
T8: as=asr 0.11 0.24 0.81 0.58
T9: ap=asr <0.05 0.13 <0.10 0.70
T10: astap=0ase 0.78 0.98 0.51 0.19
Tll.ayt+astap=anse <0.01 0.43 0.27 0.11

Note: OLS estimates using twin-differenced datigithe MZ twins only. *** (p<0.01), **
(p < 0.05) and * (p < 0.10). The controls includ®IB height, the number of diagnosed
chronic diseases, employment status, earnings,utee of tranquilizers, neuroticism,
extraversion and indicators for work disability gotuysical work, as measured in 1975.
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ACCEPTED MANUSCRIPT

Figure 1: Average reverse rank order of lifetime earningsisky health behaviors.

Low level of earnings

o | o |
~ ~
o | o |
[(e] O
e ~~
o o
o o
S N
() 1O
T T
(2] (2]
(@) (@)
£ £
E o E o
%1 591
ks ke
L L
3 3
53 - 53 -
X X
= =
o o
? ?
o8 o8&
> >
(0] (0]
14 14
o | o |
= =
o o -
T T T T T T T T T T T T T T T T
None H S P HS HP SP HSP None H S P HS HP SP HSP
Men Women

34



ACCEPTED MANUSCRIPT

Figure 2. Average unemployment months by risky health beiav
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Notes (Figures 1-2): Mutually exclusive categoriBse height of the bar displays the mean and
the vertical lines are the 95% confidence intervale sample includes both MZ and DZ twins.
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Highlights

We examine the joint effects of risky health behaviors using twin design

Health behaviors include alcohol use, smoking and physical inactivity

Long-term labor market outcomes are measured using administrative data

There are significant joint relationships between risky health behaviors

Smoking reinforces the negative effects of alcohol use on long-term earnings and employment



