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Abstract

The relationship between lifestyle choices and thedlas been widely studied in the
epidemiological and economic literature. In thet Igsars, empirical research was directed
towards the use of recursive systems with structgaations for a health production function
and reduced form equations for lifestyles. As ailtedehaviors toward health are taken to be
determined by exogenous socio-economic variabfethis article, we show that health is a key
determinant of health habits. When people feel wib#y adopt less healthy behaviors. We use
maximum simulated likelihood for a multivariate Buation probit model. In that model,
lifestyles (diet, exercise, alcohol consumption antbking) are a function of exogenous socio-
economic variables and self-reported health. Sxdbrted health varies with socio-economic
characteristics and depends on health indicataitsatte the consequence of lifestyles undertaken
in the past (i.e., overweight, blood pressure, elied and cholesterol levels). Data is that of adult
in Argentina’s 2005 Risk Factors National Surve fivid that health partial effects on lifestyle
are much larger having accounted for health endeigerAccounting for unobservable variables
that jointly determine all lifestyles does not cganmuch the magnitude of our results. Our
findings are robust to different specifications.
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1. Introduction

There is a long lasting theoretical literature teaamines the relationship of lifestyle
choices and medical care with health status. Eogly, it is recognized that variations in
medical care access and use cannot by themselpésrekealth differences but rather personal
lifestyle has a significant impact on health (Augtal 1969 or Fuchs 1986).

The microeconomic rationale for the link betweealtie medical care and lifestyles can
be found in Grossman (1972) seminal work, basedusnan capital theory (Becker 1965, 1967).
Grossman describes health as a consumption anstimest commodity. Persons consume more
health to avoid the disutility of being ill and st in health care or lifestyles to have more
“healthy” time available for market and nonmarketiaties. Hence, a standard health decision
model is one where health enters the utility functi individuals have budget and time
constraints, and there is a movement equation &altih investment, which is produced by
household production functions. First order cowdi$i of such models state that individuals
maximize their utility by setting to zero the nemnefits of additional consumption of each health
input. Hence, the demand for medical care andtjifes (which are also clearly “health inputs”)
is a derived demand from the basic demand for Ime&@trossman’s household production
function for health is analogous to a firm prodantifunction' Then, production function
efficiency is determined by individuals” socio-eoaric characteristics in the same way as, in a
firm production function, efficiency is determindy technological characteristics. Lifestyles,
under Grossman'’s view, would then be inputs usgdduce more “healthy time”.

There is also an ample empirical health economitesature, originated in part in

epidemiological and medical studies. Belloc andskBne (1972), for example, use data from an

! Note that Grossman (1972) paper deals mainly migdical care, but as stated by Grossman (20083tyies can
be treated as medical care because they are alsts ito the household health production function.



Amaleda county survey to investigate the relatigmbletween seven health behaviors and health
outcomes. Those health behaviors are: sleeping $®ran to eight hours daily, eating breakfast
almost every day, never or rarely eating betweealsneurrently being at or near prescribed
height adjusted weight, never smoking cigarettesjaerate or no use of alcohol, regular physical
activity. They found that good health practices associated with better health and that this
association was independent of age, sex, and edomstatus. That finding was confirmed in two
follow-up studies where the relationship betweealthehabits and longevity was explored by
using death records (Belloc 1973 and Breslow arstrBm 1980).

Many other authors have examined the impact ofthha@abuts on health status. For
example, Rosenzweig and Schultz (1983), analyzeetfieet of working, prenatal medical care,
age of the mother, etc., on birth weight. Kenk&l98) models current health as dependent on
previous health, lifestyles and schooling. Howeveng of the main problems with these
empirical estimations is individual unobservabldehegeneity. Individual heterogeneity may
come from the fact that there are variables thatnat taken into account. Several unobservable
factors might influence personal choices towardthgéor example, genetic differences, distinct
past experiences, discount rates, among others).

As a result of this empirical issue, research wiascted towards the use of recursive
systems with structural equations for the healtidpction function and reduced form equations
for all the health inputs. For example, in Contayanand Jones (2004), health depends on
lifestyle and exogenous variables while lifestytiepend on exogenous variables only. In Balia
and Jones (2008), mortality depends on health sstéifastyles and other exogenous variables,
health depends on lifestyles and exogenous vasabid lifestyles depend solely on exogenous
variables. Lifestyles are assumed to depend solelgxogenous variables. However, this seems

to us a non intuitive formulation since health gsatight influence lifestyles.



In this paper, instead on investigating if lifestylhave impact on health, we analyze if
lifestyles do depend on other variables than exoggnsocioeconomic characteristics. Our
hypothesis is that self-perceived health status @asgnificant influence on lifestyles. Our
empirical strategy consists of estimating a muftate 5 equation model, where lifestyles (diet,
exercise, alcohol consumption and smoking) are rection of exogenous socio-economic
variables and self-reported health. Then, selfstglohealth is an endogenous variable that varies
with socio-economic characteristics, but also whialth indicators (i.e., overweight, blood
pressure, diabetes and cholesterol levels, thathareonsequence of lifestyles undertaken in the
past). By including all lifestyles, we use the imf@tion due to unobservable variables that jointly
determine health behaviors, and by including araBgn for self-assessed health, we account for
its possible endogeneity in the lifestyles equatiolm that sense, our analysis differs from
univariate probit estimations of determinants fafdtyles (as Janzon et al 2005, among others).

While we consider lifestyles in general, we focus analysis on tobacco because it is the
leading presentable cause of death and disabitityng adults in the world today and smoking is
also a major cause of morbidity and mortality ingémtina, where our data origin&t&Ve use
cross-section data from thRisk Factors” National Surve{ENFR, standing forEncuesta
Nacional de Factores de Rieggo

The main contributions of our approach are: to shmvimportance of self-rated health as
a determinant of lifestyles. Feeling well makesge@ursue non healthy behaviors; to quantify
the underestimation that occurs when simpler eggdimodels (instead of a maximum simulated

likelihood approach for a multivariate probit estition) are used to explain the determinants of

2 Cigarette smoking causes approximately 30,000aracardiovascular and respiratory premature deshgear in
Argentina (see Conte Grand and Pitarque, 2005).n&o@ costs due to premature mortality account for
approximately $740 million, which have to be ad#e® 4,330 millon costs due to associated morbigige Bruni,
2004).



lifestyles; and, to perform an investigation of &ing predictors (one of the key ones being self-
assessed health) based on the ArgerRisé Factors National Survewhich was designed and
used for epidemiological surveillance rather thamaicademic work.

This paper is organized as follows. Section 2ildethe main characteristics of our data.
We explain our empirical strategy in Section 3. tBec4 details our results and Section 5

concludes.

2. Data

We work with theRisk Factors”™ National SurvgizNFR) collected for the first (and only) time in
20052 The data is of a cross-section type, with no fellgp. There have been other previous
surveys related to lifestyles in Argentina, but @af them follows the same individuals for more
than one year. The ENFR is a household surveyiticaides 41.392 individuals aged 18 years
old and over in the whole country. It took placecdtes with more than 5,000 inhabitants,
representing 96% of the country’s urban populatind 82% of the whole population (MSAL,
2008).

This study concentrates on adults because youtbfsandd for cigarettes might be
influenced by quite different factors (for examplapre importance may be given to peer
pressure than to health). There are papers dealitty smoking among young people in
Argentina. Morello et al (2001) assess the prevaeand correlates of tobacase among high
school students in Buenos Aires. They find thatentismoking is associated with having a best
friend who smokes. Braun et al (2008), analyze etarg strategies of tobacco companies in

Argentina and find that the industry developedtetyees focused on youth.

% The Encuesta Nacional de Factores de Riesga survey undertaken jointly by the Ministry Riiblic Health of
Argentina (MSAL) and the National Institute of $¢dts and Censuses (INDEC).



Analyzing only adults reduces the sample to 26,8dév/iduals, representing 14,150,467
persons. As there were incomplete responses ofamierariables included in our model, we are
left with complete observations on 21,544 peopleictvrepresent 10,958,435 individuals.

The data derive from individuals” responses duriage-to-face interviews. The
guestionnaire includes 14 modules and covers tbi@emonomic situation of the household (and
of the individual surveyed) and health issues. [Etker are: self-perceived health, weight, diet,
tobacco and alcohol consumption, diabetes, exeroised pressure, cholesterol, and preventive
actions against accidents (use of seat belts dmer @rreventive activities: mammograms and
PAPs in women).

For our analysis, we group variables in the ENFRour categories: 1) Health status, 2)
Lifestyles, 3) Health indicators, and 4) Socio-emmic characteristics.

Self-assessed health (SAid)identified as an important endpoint in the treéterature.
Several studies (as Miilunpalo et al, 1997, Burst@ind Fredlund 2001 or Quesnel-Vallée 2007)
confirm that self rated health is a valid approxioato health status. HerSAH = 1means that
individuals rate their health as good, very gooéxaellent.

Lifestylesare taken to be those classified by McQueen (188%he “holy four”, the four
key health behaviors of those reported in the “Addm Seven” study (Belloc and Breslow,
1972). Tobacco Consumption, Alcohol ConsumptioretpPand Exercise. In particular, following
international conventions adopted by the Ministiryablic Health Smokersare those individuals
who smoked during their lives more than 100 cigasesand now smoke everyday or some days.
Non smokersnclude Former Smokers (individuals who smokedheir lives more than 100

cigarettes but now do not smoke) and Never Smdlads/iduals who never consumed tobacco

* The variables with incomplete observations weteoine (13.5 % of observations), alcohol consump(tlod % of
observations), overweight (8.2 % of observatiotddod pressure (0.5 % of observations), diabete? 8 of
observations) and cholesterol (1.4 % of observajion



or smoked less than 100 cigarettes in their liv€lg Alcoholvariable differentiates people who
drink “in excess”, which means a consumption of enitran two drinks per day for men and one
drink per day for women (over an average of thé 3sdays). Diet is goodDjet = 1) if the
individuals surveyed have eaten fruits and vegetabl days in the last week. And, exercise is
adequateHExercise= 1) if individuals have performed moderate or sty@hysical activities for at
least 10 minutes per day within the last week.

We differentiate Lifestyles from health indicatotsfestyles have to do with voluntary
health behaviors at the moment of the survey, whédalth indicators are the consequence of
health habits taking place during months or yeafsre the survey. Those health indicators are:
Overweight Blood PressureDiabetesand Cholesterol Except for the first case, these variables
take the value of 1 to indicate that some healtifigsisional told the individual he had risky levels
in blood pressure, diabetes or cholesterol. Weebelithat people realize by themselves when
they suffer from overweight (they do not need a iceddvisit to discover that). Hence, we
consider overweighted individuals those with a Badigss Index> 25. We include stress as a
background health conditioAfxiety= 1 if they feel moderate or high anxiety or depras)?>

Finally, socioeconomic characteristics are: “PhgSicharacteristics (gender and age),
Marital status, Education, Occupational statueifiployed full or part time, unemployed, or not
active, individual incomeand unsatisfied basic needs), Household charsiitsrii(number of

children or if the person lives alone), and RegioProvince of residence. We have also included

® As we see belowAnxietyis treated in our empirical strategy somehow déffely than Health indicators.

® For income, we have modified the original variatsiaging (ranks of household income) taking the meslue of
each of the 18 ranks. For the highest rank of ire@®5,001 and more), we have estimated the meae vsing the
information from the Argentina’s Households Permmar&urvey (EPH), individuals” data 2nd semester52@dde
ITF weighted by PONDIH).



in our analysis if people smoke around the survégeividual. Table | details the name of each

variable, its description and the codes which wsed to build it.

Table I. Variables’ description

Name Description Codes in NRFS
Health status
SAH Self assessed health at least good CISG01=1, 2 and 3
Lifestyles
Smokers Smoke in their lives more than 100 cigarettes and now  CITA01=1, CITA03=1
smoke every day or some day CITAO4=1 and 2
Diet Eats fruits and vegetables at least 5 days within the FRUYVER=1, 2 and 3
last week
Alcohol Consumption of alcoholic beverages in excess C_EXC_M=1,
C_EXC_v=1
Exercise Performs physical exercise (moderate or strong) at 0< CIAF01< 8 or
least 10 minutes within the last week 0<CIAF03< 8

Health indicators

Overweight Having overweight PC_AGR=2 and 3
Blood Pressure Having blood pressure above normal levels CIHA03=2

Diabetes Having diabetes CIDIO1=1, CIDI02=2
Cholesterol Having cholesterol CICO03=1

Anxiety Feels anxiety or depression CISG06=2 and 3

Socio-economics
characteristics

Gender Male CHCHO04=1

Age Age in years CHCHO05

Widow Widowed CHCHO07=5

Divorced Divorced or separated CHCHO07=3 and 4

Married Married or similar CHCHO07=1 and 2

Single Single CHCHO7=6

Edu 0-6 No education or primary school incomplete NIVINSTR=1 and 2

Edu 7-11 Primary school complete and secondary school NIVINSTR=3 and 4
incomplete

Edu 12-16 Secondary school complete and tertiary or university NIVINSTR=5 and 6
education incomplete

Edu 17 + Tertiary or university education complete NIVINSTR=7

Employed Employed C_ACT=1

EmployedPT If respondent works 45 hours per week or less. CISL08=1 6 CISL08=2

EmployedFT If respondent works more than 45 hours per week. CISL08=3

Unemployed Unemployed C_ACT=2

Noact No active C_ACT=3

BasicNeeds Indicator of unsatisfied basic needs NBI_TOT=1,2 3 and 4

Income* Household income per month in pesos RANGING

Children Number of people of 18 years old or less in household CNTDMMBR-MYRS18

LiveAlone Living alone TIPO_H=1

Gran Buenos Aires If region of residence is Gran Buenos Aires REGION=1

Pampeana If region of residence is Pampeana REGION=2

Noroeste If region of residence is Noroeste REGION=3

Noreste If region of residence is Noreste REGION=4

Cuyo If region of residence is Cuyo REGION=5

Patagénica If region of residence is Patagonia REGION=6

SmokeAround Other people smokes around usually CITA09=1

Note: We do not report here the names of the 24iRces of Argentina due to space reasons.

" Note we do not include prices variables becaus#énENFR survey there are no questions relatemtiacco
brands consumed by individuals who smoke. We doimdude smoking bans either because, at the tifrieo
survey, no binding smoking ban was in place in Atge.



Table II. Descriptive’s statistics

Variable Smokers (N=,947,198) Non smokers (N= 8,011,237)
N Freq./Mean N Freq./Mean

Healh and lifestyles
SAH 2,277,873 77.3% 5,853,200 73.1%
Diet 1,805,096 61.2% 5,907,481 73.7%
Alcohol 715,870 24.3% 1,304,399 16.3%
Exercise 1,523,098 51.7% 3,761,180 46.9%
Health indicators
Overweight 1,614,933 54.8% 4,935,867 61.6%
Blood Pressure 658,517 22.3% 2,645,391 33.0%
Diabetes 61,228 2.1% 422,685 5.3%
Cholesterol 523,705 17.8% 2,112,846 26.4%
Anxiety 846,779 28.7% 2,060,987 25.7%
Socio-economic characteristics
Gender 1,644,136 55.8% 3,634,903 45.4%
Age 49 56
Widow 176,367 6.0% 1,123,293 14.0%
Divorce/separated 358,062 12.1% 659,886 8.2%
Married 2,177,536 73.9% 5,730,025 71.5%
Single 235,233 8.0% 498,033 6.2%
Edu 0-6 351,365 11.9% 1,361,220 17.0%
Edu 7-11 1,368,927 46.4% 3,616,473 45.1%
Edu 12-16 811,117 27.5% 1,872,041 23.4%
Edu 17+ 415,789 14.1% 1,161,503 14.5%
Employed 2,272,470 77.1% 4,544,486 56.7%
Unemployed 142,962 4.9% 261,699 3.3%
Noact 531,766 18.0% 3,205,052 40.0%
Basic needs 468,341 15.9% 840,192 10.5%
Income $ 1,010 $ 970
Children 1,924,867 65.3% 4,219,474 52.7%
Alone 185,800 6.3% 661,705 8.3%
Smoking around 1,996,535 67.7% 2,873,093 35.9%
Gran Buenos Aires 1,065,592 36.2% 3,084,378 38.5%
Pampeana 1,034,890 35.1% 2,726,160 34.0%
Noroeste 290,867 9.9% 729,007 9.1%
Noreste 182,325 6.2% 556,737 6.9%
Cuyo 222,116 7.5% 567,167 7.1%
Patagonica 151,408 5.1% 347,788 4.3%

Looking at our descriptive statistics (see Table sklf-assessed healtBAH is better
among smokers than among non smokers (77.3% ofemmdlave at least good SAH while that

percentage is 73.1% among non smokers). It seem&sasoking is good for health”, when what



may be happening is that, because smokers feal Hezlth is good, they continue their
consumption of tobacco.

Respect to lifestyles, smokers seem to have mogetey to consume alcohol in excess
and follow a poorer diet, but more than half ofnthbave exercise as a routine. People with
healthy behavior (this idiet = 1, Alcohol = 0 andExercise= 1), can be found in a lower
proportion among smokers (25%) than among non smqR8%). Of those who adopt healthy
behaviors, 25% are smokers and 75% are non smfkesfrappens while 21% of the population
represented by the sample adopts all four hed#htjiles). Hence, in general, smokers seem to
adopt less healthy behaviors than non smokers.

With respect to health indicators, except for owaghit (and stress), smokers seem to
have better health indicators. But, part of this/rha due to the fact that overweight and anxiety
are the only measures that are easy to evaluadtewtia medical visit. Smokers visit their doctor
less and, as a consequence, are less aware thiaduffier from risk factors. We find that only
41% of smokers visit their doctor while 50% of remokers do so (CIAMO1_1: medical visits
within the last month). So, some of the smokersialoknow their health indicators are indicating
any risk, and, as a consequence, the impressigrhthe on their health is of poor quality.

Some of the variation in smoking seems to be relabesocioeconomic characteristics.
The proportion of men is higher among smokers #raong non smokers. Mean age is lower in
smokers. This may indicate that as people becoohenoke health problems induce them to stop
smoking, or that smokers die younger than non snsokégure 1 illustrates the relationship
between age and being a smoker or not. At age €re tire almost the same number of people

who smoke than those who do not. But, as peopleldet, the gap increases.

10



Figure 1. Smokers and non smokers by age

300,000

250,000 -

200,000 -

150,000 -

100,000

Number of people surveyed

50,000 -

0 LI, L. B I

Lol (o] ™ N~ — [To] ()] ™ N~ — o (<] ] N~ b Tel
™ ™ < < o wn Yol © © N~ N~ ~ [oe] [ee] (o)) (o]

Age

Non smoker Smoker

According to Table Il, the percentage of peoplehwidw education is higher among
smokers (58.3% versus 62.1%) There are relativadyenunemployed people among smokers
than among non smokers. Not satisfying basic neeggre common among smokers despite of
the fact that the mean income is higher. Smokergraore likely to have children aged 18 years
old or younger (that may be in part due to thewdo age). Finally, there is a substantial
difference in that 68% of smokers who deal witheotheople smoking around them, while that

fraction is only 36% for non smokets.

3. Methods
The discussion in the previous section is basedifferences in frequencies between smokers
and non smokers. An econometric analysis of owa slabuld shed light over relationships among

tobacco consumption, lifestyles, health and charestics of the population. The first temptation

8 Of those who smoke, 48% have people smoking iin tieene and 39% have people smoking around at thdse
percentages are 22 and 15% for non smokers).
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when trying to explain the likelihood to be a smoketo estimate a univariate probit with a
dependent variable indicating smoking (1 if indivads do smoke and 0 otherwise) and health
behaviors variables, self-assessed health and -sooimomic characteristics as explanatory
factors.

However, this procedure would not account for twsues. First, it would not consider
potential unobservable factors: genetic factordividuals” family and peers influence attitudes
toward risk, or rate of time preferences, etc. &@mple, an individual who values the future less
(or/and is risk averse), will be less prone to utade “healthy” practices in order to avoid
ilinesses or death (see Barsky et al 1997). Halaag or more educated parents may also affect
lifestyles.

Beyond what is their origin, if there are unobseéigadeterminants that impact
simultaneously on lifestyles” decisions, estimatesld be inconsistent. To take into account that
fact, we estimate the 4 lifestyle equations (de&ercise, alcohol consumption and smoking) as a
system of equations. Moreover, an univariate pr@stimation would ignore the potential
endogeneity of SAH. To include that possibility, a@d an extra equation of self-assessed health
as a function of exogenous characteristics andhealicators.

Hence, our model consists of a system of simultasieguations for the 4 lifestyles and

SAH:

Yy =a X +q Oy +§

X Jd=1,...n; 1=1,...,4;, h=SAH (1)
Yin =0, X+ B, [Z, + &,

where y, is a vector of the underlying latent variablestieé lifestyles andy, is the latent

variable for self-assessed health.

For the latent dependent variables, we assume that:

12



1 if | >0
iIh:{ Yar (2)

0 otherwise
Moreover, X, is a matrix of exogenous variables afdis a matrix of the exogenous regressors

included only in the SAH equation (overweight, lilqmessure, diabetes and cholestetol).

The estimation of this 5-equations model (“Full M&Jl is performed using Maximum
Simulated Likelihood (MSL) for a multivariate probiMVP) with STATA. These types of
estimations are cumbersome because unobservalitgsfare assumed to be jointly normally
distributed™®

The error term of the latent equations have aivarlate normal distribution with mean

zero and covariance matdx that isg~MVP(0Z) wherex ={p,} . It is assumed that the

variance-covariance matriX of the cross equation error terms has values of the leading

diagonal, while the off diagonal elements have écebtimated. The parametgr measure how

the unobserved factors influenced health relevahabior and self assessed health.

As it was mentioned, all the equations in the systan be estimated separately as single
univariate probit models, but this procedure dagsaccount for the correlation between the error
terms. Maddala (1983), finds that only in the calsmdependent error termg(not significantly
different from zero), the separate ML estimatiorunivariate probit gives consistent estimates of
the parameters. Using a bivariate probit model,gpnand Seaks (1998) show that the difference
between the joint estimation of both equations #ral separate estimation of two individual

probit models is controlled by the parameterThen, the estimation of a bivariate probit model

® X; includes the same variables in all the equatiomsegt for Smoking Aroundonly present in the Smoker
equation.

10 Because the probabilities that enter the logdlile@d function are high dimensional multivariatermal
distributions, they are simulated using the Gewldkg@vassiliou-Keane (GHK) algorithm (see Greene)20

13



provides an estimate of the asymptotic standaror @fo. Therefore, as an alternative to the

Hausman test for the exogeneity of a dummy varjatibley proposed to compute the statistic

A

Yo,
S E(0)

z= to test the null hypothedi, : o =0. If the error terms are independent (the null is

not rejected), the MVP estimation is equivalenth&® univariate probit estimations.

The estimation of recursive multivariate probit rebtequires some consideration for the
identification of the parameters. Schmidt (19819weé that simultaneous probit models suffer
from identification problems. Given model in (1) abbala (1983) shows that, as the number of
parameters is larger than the number of probaslitthe parameters in the structural equations
are not identified (type 6 model in Maddala). Hepwses that at least one of the exogenous
variables is not included in the structural equati@s regressots.However, Wilde (2000)
argues that Maddala concentrates on the specialafasonstant exogenous regressors and that
his statement is valid only for that case and shihatthe parameters of the model are identified
if there is a varying exogenous regressor. He cmied that for the standard case with varying
exogenous variables, the full rank of regressorafrimis sufficient for the identification of the
parameters.

Hence, here, we perform seven alternative spetidits to the full system where
specifications differ according to the inclusiondifferent exogenous variableX;J in equation
(2). In specification 1, occupation status is mededs employed and unemployed while not
active is the base category. In specification Z2pie is excluded and only the Basic Needs
variable is left in the model. In specificationEgsic Needs is excluded considering it is already
taken into account by Income. In specificationhg variable Living Alone is excluded based on

the fact that it may be already captured by masitaius. In specification 5, we differentiate those

> On the contrary, the structural equations mayaionegressors not included in the reduced fornatops.

14



who are employed depending on working hours (parg/ffull-time). In specification 6, we

replace regions by provinces. In Specification & take together specifications 2, 4, 5 and 6.
To define the specification of the system, we ocdeisihe Akaike information criterion

(AIC) and the Bayesian information criterion (BIC).The AIC is defined

asAIC =-2[og L+ 2[K, and the BIC is calculated, B&C =-20ogL + log(N )(K, whereK are

the degrees of freedom aridlis the sample size (Scott Long, 1997). These @it@present a
trade-off between the goodness of the estimatiahthe parsimony of the specification. The
model with the lowest value of AIC or BIC is chosesnthe best.

To better assess if there are advantages from ukisgmore sophisticated empirical
strategy, we first test the correlations acrossboaquations. If they are significant, we conclude
the system was the correct way to proceed. Howeveralso carry out simpler estimations to
guantify the difference between our estimation atet we would have obtained if we had used

a simpler empirical strategy. Hence, after testiogelations (parametgr, , forj=1,...,4, h =

SAH, we estimate three alternatives. First, we trgestricted multivariate probit model of 4
equations (one for each lifestyle), but with SAHketa as an exogenous variable. Then, we
estimate a bivariate probit model of smoking edqmatand self-assessed health equation,
including SAHas a regressor in the smoking equation. Finallyestanate a simple univariate
probit for smoking decisions takirf§AHas an exogenous variable and not consideringetteof

the lifestyles. Hence, the alternative models theedollowing forms'?

12 We have also estimated one alternative for mo@edsd 4, which includes the three lifestyles déferthan
smoking as exogenous variables in the smoking equato significant differences appear. The exogerdestyles
have significant coefficients of the expected signs

15



Model 2: MVP of Lifestyles (SAH as an exogenous vible)
y, =a X +3 O +5 ,i=1,...n; 1=1,....4;, h=SAH (3)
Model 3: Bivariate probit Smoking and SAH (as an edogenous variable)

yi*s :asD(|+5s Byt &

. . 3 ,i=1,....n; s=Smoker; h=SAH (4)
Y =0, X, + B, [Z +&,

Model 4: Univariate probit Smoking (SAH as an exogeous variable)
y.=a, X +0, Oy, +¢&,,i=1,....n; s=Smoker; h=SAH (5)
Finally, to complete the analysis, we estimate ipladffects to assess the quantitative

influence of all variables in the decision of bemgmoker, and evaluate if estimation methods

yield different results.

4. Results

Table 1l reports the coefficients estimates fog 8moking equation under the seven full system
alternative specifications. Most of the signs asbust to all specifications. Being a man has a
positive effect on the decision to smoke. More &gaositively related to smoking habits, which

may reflect the fact that older people belong geaeration with high smoking prevalence. But,

that relationship has a downward quadratic shajgelr& 2 shows the relationship between Age
and the predicted probability of being a smokeralgated at the mean of the rest of the

predictors) and actual frequencies in our data.
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Table Ill. Smoking equation coefficients estimatesinder alternative specifications of the Full model

Specification 1

Specification 2

Specification 3

Specification 4

Specification 5

Specification 6

Specification 7

Employed No income No basic needs Without With Provinces Specification 2, 4, 5
Only basic needs Only income Live alone Part and full time and 6 taked together
Coef. Std. Err.  Coef. Std. Err.  Coef. Std. Err.  Coef. Std. Err.  Coef. Std. Err.  Coef. Std. Err.  Coef. Std. Err.
Gender 0.2785 ***  0.0211 0.2782 ***  0.0211 0.2820 ***  0.0211 0.2830 *** 0.0210 0.2712 **=* 0.0217 0.2781 **  (0.0212 0.2767 ***  0.0216
Age 0.0708 **  0.0072 0.0708 ***  0.0071 0.0702 =+  0.0072 0.0702 *** 0.0072 0.0721 *** 0.0072 0.0708 ***  0.0072 0.0711 ***  0.0071
Age2 -0.0008 ***  0.0001 -0.0008 ***  0.0001 -0.0008 ***  0.0001 -0.0008 *** 0.0001 -0.0008 *** 0.0001 -0.0008 ***  0.0001 -0.0008 ***  0.0001
Married -0.1423 ***  0.0335 -0.1427 **  0.0333 -0.1465 ***  0.0335 -0.1629 ***  0.0317 -0.1481 *** 0.0335 -0.1413 **  0.0336 -0.1707 **  0.0315
Divorced 0.1203 ***  0.0372 0.1204 ***  0.0372 0.1191 =+  0.0372 0.1206 *** 0.0372 0.1116 *** 0.0372 0.1201 **  0.0373 0.1104 ***  0.0373
Widow -0.0249 0.0442 -0.0253 0.0442 -0.0283 0.0442 -0.0193 0.0441 -0.0346 0.0442 -0.0248 0.0442 -0.0307 0.0442
Edu7-11 0.0595 * 0.0303  0.0590 * 0.0304  0.0465 0.0300 0.0592 * 0.0303  0.0510 * 0.0304 0.0588 * 0.0304  0.0506 * 0.0305
Edul2-16 -0.0209 0.0355 -0.0228 0.0352 -0.0426 0.0348 -0.0201 0.0355 -0.0364 0.0356 -0.0210 0.0356 -0.0363 0.0354
Edul7+ -0.1066 ** 0.0416 -0.1103 ***  0.0398 -0.1287 ***  0.0410 -0.1032 ** 0.0416 -0.1258 *** 0.0417 -0.1068 ** 0.0418 -0.1273 *=**  0.0401
Employed 0.0129 0.0268  0.0127 0.0269  0.0132 0.0268 0.0132 0.0268 0.0141 0.0269
Part-time -0.0083 0.0300 -0.0046 0.0300
Full-time 0.0180 0.0295 0.0181 0.0296
Unemployed 0.1850 ***  0.0549 0.1857 ***  0.0548 0.1900 ***  0.0549 0.1841 *** 0.0549 0.1817 *** (0.0549 0.1907 ***  0.0550 0.1876 ***  0.0549
Income 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
BasicNeeds 0.0902 ***  0.0311 0.0909 ***  0.0311 0.0926 ***  0.0311 0.0978 ** 0.0312 0.0926 ***  0.0312 0.1064 ***  0.0312
Children 0.0378 0.0252  0.0376 0.0252  0.0428 * 0.0252  0.0215 0.0237  0.0410 0.0253  0.0398 0.0253  0.0283 0.0238
LiveAlone 0.0649 * 0.0343  0.0656 * 0.0343  0.0689 ** 0.0343 0.0599 * 0.0344  0.0660 * 0.0344
Anxiety 0.1702 =  0.0257 0.1704 ***  0.0258 0.1697 ***  0.0257 0.1691 ** 0.0257 0.1914 **= (0.0257 0.1759 ***  0.0257 0.1907 ***  0.0259
SmokeAround 0.5619 ***  0.0195 0.5623 ***  0.0195 0.5625 ***  0.0195 0.5619 *** 0.0195 0.5589 *** (0.0195 0.5589 ***  0.0196 0.5567 ***  0.0196
SAH 0.2461 ***  0.0498 0.2461 ***  0.0502 0.2434 *=**  0.0498 0.2457 *** 0.0498 0.3315 *** 0.0499 0.2612 ***  0.0497 0.3245 **  0.0502
Cons -2.63945 ***  0.2082 -2.64065 *** 0.20816 -2.58792 ***  0.2071 -2.59138 *** 0.20695 -2.73469 *** 0.20771 -2.67359 ***  0.2111 -2.69637 *** 0.20935
logL -55,941 -56,118 -55,967 -55,969 -55,601 -55,400 -54,971
AlC 112,140 112,484 112,182 112,186 111,471 111,157 110,369
BIC 113,169 113,473 113,171 113,175 112,539 112,586 112,076
n 21,544 21,544 21,544 21,544 21,432 21,544 21,432

Note: ***, ** and * denote significance at 1%, 5%d 10% respectively.
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Figure 2. Estimated Probabilities and Actual Frequacies for Smokers

0.45

Probability of being a smoker

Age

—— Estimated Probability ® Actual Frequency

Being married decreases the probability of beirggnaker, but being divorced increases
it. This is in line with the literature that linksarriage to health (see Duncan et al, 2006, and
Khwaja et al 2006 for smoking). Marriage leads &althier behaviors in some cases (reduced
heavy drinking) but leads to poor healthy behaviorsthers (sedentary life and weight gaih).

Related to socioeconomic status (SES), studiesldoeloped countries find a negative
relationship between SES (i.e., income, educabonupational status) and smoking (see Pampel
2004, among others). Income is expected to impacsmoking habits. In particular, higher
income may imply purchasing power that can be wgdaly cigarettes, but may also mean better
health coverage to quit smokinBasic needsaptures more broadly SES because it refers to

living conditions. Being unemployedtands for occupational status. But, of all theialdes

13 Some researchers also point out that part ofithebetween health and marriage comes from thectete of
healthier people into marriage (i.e., healthierglecare more likely to marry). See, for examplear€land Etilé
(2006) that, using nine waves of British data fihdt the correlation between partners' smokingdsresequence of
matching in marriageversmaoking, rather than bargaining for healthier bétvawithin the couple.
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related to SESEducationmay be one of the key ones. Education does natgehauring
adulthood and is stably related to continuing t@ke) more than present income or occupational
status. The highly positive correlation betweencation and health has been well documented in
the literature* Less educated people are generally less awar@eohealth risks posed by
smoking. Even if people were aware of risks, edanabrings the ability that helps people to
confront that problem and undertake active actageainst smoking. Education may also aid in
resisting the pressure from others to smoke, vieaksng advertisements with skepticism, etc.

We find here no significant income effect on smgkirabits. One reason may be the bias
always present in that kind of variable. But, wedfithe expected signs for Basic Needs and
Being unemployed. In effect, when basic needs atesatisfied, smoking is higher. Being
unemployed (another proxy to low occupational agoes in the same direction as smoking.
For education (the variable we think more reliablg® find that having less than secondary
school education is positively linked to be a sma®d, having tertiary or university education is
negatively related to the decision to be a smoker.

Beyond socio-economic variables, there are enviemtal factors that seem to have some
role in lifestyles decisions. People who have athsmoking around are more likely to be
smokers. Feeling anxiety is also positively linkedmoking, which is reasonable since smoking
may serve as a coping mechanism for people sufférim anxiety*>

The SAH coefficient is highly significant (and has a po&tsign). Self-perceived health

good or better increases the likelihood of beirsgreker. So, what seems to be happening is that

14 Another view is that there is a reverse causality tnat in fact health results in more educatiocelnse healthier
students may be more efficient in studying (Cuarie Hyson, 1999).

15 |n what refers to regions, Regions North EastRathgonia are the only significant ones, but thexeha different
sign. Living in the North East appears to decrdhselikelihood of being a smoker, while living ia Patagonia
increases it. We do not have a good explanationhfair fact. The North East region of Argentina igimy where

tobacco is produced, and Patagonia is a regioovopbpulation density.
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people who perceive their health is good have adrigrobability of being smokers rather than
non smokers.

In terms of signs and significance, results alntmshot differ among specifications. Our
results are robust to specification changes. THernmation criteria (AIC and BIC) favor
specification 7, which we then take as our “baseeiio

Table IV shows the correlation coefficients amonggations and the significance of each
of them based on the full model. Most of them agmicant and have the expected signs.
Unobservables which affect the propensity to smake,positively related to those which affect
the propensity to consume alcohol in excess. Thatptementarity between decisions to smoke
and drink has been documented for other counffi@sexample, Zhao and Harris (2004), using a
multivariate probit model and information for Audta found significant and positive
correlations across marijuana, alcohol and tobaoosumptionWe also find that unobservables
which affect the propensity to smoke are negativetyrelated to those which affect the

frequency toward a healthy diet and exercisthg.

Table IV. Correlations between equations for the Fli model

Exercise Diet Alcohol Smoke SAH
Exercise
Diet 0.0629 ***
0.0000
Alcohol 0.0450 *** -0.0339 **
0.0010 0.0150
Smoke -0.0261 ** -0.1000 *** 0.1360 ***
0.0280 0.0000 0.0000
SAH -0.0102 0.0775 **  -0.0567 ** -0.1580 ***
0.7460 0.0090 0.0280 0.0000

Note: *** ** and * denote significance at 1%, 5%nd 10% respectively.

' The sole correlation coefficient with a sign di#fat than expected (it is positive and not negtisethe one
between alcohol and exercise.

19



Hence, there are no grounds to exclude any of the kfestyles. We confirm that
observable characteristics are unable to completghjain the smoking decision, and that there
are unobserved variables that jointly influenceedifle choices. Significant correlation
coefficients between SAH and lifestyle decision a&ens (including of course the one of
smoking) also have the expected signs. In particidsues that impact positively on self-reported
health, also have a positive effect on having aalthg” diet. On the other side, what increases
the probability of being in good health also desesa“unhealthy” behaviors. The correlation
between SAH and exercise (a “healthy” behaviorhegative but not significant. Hence, we
confirm that self-assessed health has to be modsl@th endogenous variable.

We have shown that we obtain reasonable and rakastts when estimating a full 5-

equations multivariate probit model (Model 1). T@M shows our results for simpler models.

Table V. Smoking decision coefficients in alternatie Models

Full Model Multivariate(SAH exo) Bivariate (SAH endo) Univariate (SAH exo)
Std.

Coef. Err. Coef. Std. Err.  Coef. Std. Err.  Coef. Std. Err.
Gender 0.2767 ** 0.0216  0.2841 *** 0.0216  0.2814 **  0.0217 0.2856 *** 0.0216
Age 0.0711 ** 0.0071  0.0679 *** 0.0072  0.0702 **  0.0072 0.0683 *** 0.0072
Age2 -0.0008 *** 0.0001 -0.0008 *** 0.0001 -0.0008 ***  0.0001 -0.0008 *** 0.0001
Married -0.1707 ** 0.0315 -0.1698 *** 0.0316 -0.1704 **  0.0316 -0.1697 *** 0.0316
Divorced 0.1104 ** 0.0373  0.1158 *** 0.0374  0.1146 ** 0.0374 0.1179 *** 0.0374
Widow -0.0307 0.0442 -0.0224 0.0443 -0.0285 0.0444 -0.0224 0.0444
Edu7-11 0.0506 * 0.0305 0.0763 ** 0.0302 0.0622 ** 0.0306 0.0781 ** 0.0303
Edul2-16 -0.0363 0.0354  0.0153 0.0343 -0.0145 0.0357 0.0170 0.0344
Edul7+ -0.1273 ** 0.0401 -0.0616 0.0385 -0.0988 ** 0.0405 -0.0591 0.0386
EmployedPT  -0.0046 0.0300 0.0131 0.0299  0.0002 0.0301 0.0112 0.0300
EmployedFT 0.0181 0.0296  0.0485 * 0.0292  0.0260 0.0298 0.0447 0.0292

Unemployed 0.1876 ** 0.0549 0.1956 *** 0.0550 0.1914 **  0.0550 0.1957 *** 0.0550
BasicNeeds 0.1064 ** 0.0312  0.0923 *** 0.0312  0.0991 **  0.0314 0.0898 *** 0.0313

Children 0.0283 0.0238  0.0247 0.0238  0.0252 0.0238 0.0234 0.0238
Anxiety 0.1907 ** 0.0259  0.1214 ** 0.0230 0.1653 ** 0.0265 0.1230 *** 0.0230
SmokeAround  0.5567 *** 0.0196  0.5588 *** 0.0196  0.5722 **  0.0197 0.5729 *** 0.0197
SAH 0.3245 ** 0.0502  0.0691 *** 0.0244 0.2256 ** 0.0539 0.0696 *** 0.0244
logL -54,971 -44,802 -21,407 -11,224
n 21,432 21,432 21,432 21,432

Note: *** ** and * denote significance at 1%, 5&md 10% respectively.
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Model 2 has four equations (one for each lifegiyibeit SAH is taken to be exogenous.
Model 3 is a bivariate probit, where lifestyleshats than smoking, are not considered, but SAH
is modeled as endogenous. And, Model 4 is the sishplnivariate probit (with SAH taken as
exogenous).

The results almost do not change in terms of sagtk significance. Gender, age, being
divorced, having low education, having unsatisfiegisic needs, being unemployed, being
anxious, having people smoking around and livirgnalis positively linked with being a smoker.
Being married and having more than secondary sathatation decreases the chances of being a
smoker. The correlation coefficients among equatifmn models 2 and 3 have similar signs and
significance to those in Table IV.

We conclude that there are no major changes mssagd significance of coefficients of
smoking decision neither in alternative specificasi of the full model, nor in simpler models. If
that is the case, there would not be enormous deans using such complex tools. However,
when looking at the magnitude of the coefficientglginal effects estimated at the means) we
do find differences.

On one side, we can see that the major prediabotiset probability of being a smoker are having
people smoking around and self-assessed healffarticular, as shown in Table VI, for the full
model, having people smoking around increases ribieapility of being a smoker by 18%, while
those who perceive their health is fair or beti@venh10% higher probabilities of being smokers
than individuals who believe their health is regdabad. On the other side, marginal effects are
similar across models for tl8moke Aroungariable, but nor foBAH It seems that what changes
substantially the result of the impact of self-rgpd health on the probability of being a smoker
is when a specific equation for SAH is included (Mb1l and Model 3). When SAH is taken to

be an exogenous variable, its impact on smokinginderestimated. More specifically, an
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increase in well-being (SAH good or better) incesathe probability of being a smoker in 2%
and not 7% or 10% as is the case in the modelshwtoasider SAH as a variable explained by
socio-economic characteristics as well as by healthcators. This may explain why self-
assessed health is not usually considered as aortemp factor of the probability of being a

smoker.

Table VI. Marginal effects in alternative models

Variables Model 1 Model 2 Model 3 Model 4
Bivariate SAH Univariate SAH
Full model MVP SAH exo endo exo
5 equations 4 equations 2 equations 1 equation
Gender 0.0871 *** 0.0892 *x* 0.0884 *** 0.0896 ***
Age 0.0224 *** 0.0213 *** 0.0221 0.0214
Age2 -0.0003 *** -0.0002 *** -0.0003 *** -0.0002 ***
Married -0.0537 *** -0.0533 *** -0.0535 *** -0.0532 ***
Divorced 0.0348 *** 0.0364 *** 0.0360 *** 0.0370 ***
Widow -0.0097 -0.0070 -0.0090 -0.0070
Edu7-11 0.0159 * 0.0240 ** 0.0195 ** 0.0245 **
Edul2-16 -0.0114 0.0048 -0.0046 0.0053
Edul7+ -0.0401 *** -0.0193 -0.0310 ** -0.0186
EmployedPT -0.0015 0.0041 0.0001 0.0035
EmployedFT 0.0057 0.0152 * 0.0082 0.0140
Unemployed 0.0591 *** 0.0614 *** 0.0601 *** 0.0614 ***
BasicNeeds 0.0335 *** 0.029Q *** 0.0311 0.0282 ***
Children 0.0089 0.0078 0.0079 0.0073
Anxiety 0.0600 *** 0.0381 *** 0.0519 *** 0.0386 ***
SmokeAround 0.1753 *** 0.1754 *** 0.1797 *** 0.1798 ***
SAH 0.1022 *** 0.0217 0.0708 *** 0.0218 ***
logL -54,971 -44,802 -21,407 -11,224
n 21,432 21,432 21,432 21,432

Note: *** ** and * denote significance at 1%, 5%md 10% respectively.

If self-rate health does affect the likelihood aifg a smoker versus that of being non
smoker, impacts should be larger for the probabditbeing a smoker versus a former smoker.

Hence, to confirm that, we run the same full madeluding only the observations corresponding
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to smokers and former smokers. We find that, agebegl, the marginal effect of SAH is larger:

20% instead of 10%.

5. Conclusions

Being a Smoker is directly linked to feeling welk(, have a good or better self-assessed
health). As we derive from our data, feeling in ddwealth increases the probability of being a
smoker by 10 percentage points. That partial effeanly higher for smoking around (having
people smoking around increases 18% the probalufitpeing a smoker). But, what is more
important is that the impact of self-perceived trea underestimated when other lifestyles are
not considered in the model estimation, but mosthgn self-assessed health is considered to be
an exogenous variable. In those cases (models 24anonprovements in own health only
increases 2% the probability of being a smoker.

We also confirm that there are significant linkéween tobacco consumption and other
risk factors (i.e., the correlation coefficientstwoseen lifestyles equations are significant). In
particular, unobservable variables that inclineivitilals to smoke also tend to increase
excessive alcohol consumption and decrease exemtsbealth diet habits.

Finally, our findings are that being a man, oldeith low education, divorced,
unemployed, having unsatisfied basic needs, liatane, feeling anxiety and having people
smoking around are predictors of being a smokewrirtdgamore education and being married
significantly decreases that chance. Income andhbashildren under aged are apparently not

significant. In that sense, anti-smoking intervensi in Argentina should focus on people with

7 We have also estimated a model with Smokers anthéfoSmokers including a variable to reflect smgkin
initiation age. We do so because in the litera{gee, for example, Khuder et al, 1999) smokingatidn at an
earlier age is accepted to be a strong predictanafking behavior later in life and continuationsofioking for a
longer period of time. However, here, we found thathigher the age at smoking onset, the higheheiprobability
to be a smoker at the time of the survey. One agpian to that fact may be that we already corfookelf-reported
health. Hence, individuals who began to smoke leefmay have already quit for health reasons.
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lower education level and unsatisfied basic needasl should be directed to avoid indoor

smoking.
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