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Abstract

Extending health insurance to previously uncovered populations can improve access to preventative
health carealongside income effects resulting from lower need of out-of-pocket. However, theoretically,
in the presence of ex-ante moral hazard, it can also give a disincentive to preventative efforts to lose
weight among the already obese population. This paper draws on evidence from the introduction
of the Mexican Seguro Popular (SP) in the 2000s to examine its effects on individuals’ obesity and
body mass index (BMI). We exploit the arbitrary timing of SP’s rollout across Mexican municipalities,
namely the exogenous variation resulting from the different speeds in the implementation of SP. We
document no significant average effects of SP rollout on BMI and obesity. We document a reduction in
the average BMI among those individuals who were already overweight at the time of the introduction
of SP and a reduction in 2 pp in the probability of smoking. This evidence suggests no evidence of ex-
ante moral hazard in Mexico.
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1. Introduction

During the last decades we have witnessed the expansion of health insurance across the world
to achieve the goal of universal health coverage. Consistently with theoretical predictions,
health insurance expansions improve access to health care (Nyman, 1999), and especially
preventative health care. Health insurance can reduce individuals’ exposure to the financial
consequences of ill health, especially catastrophic risks, and can reduce the need for
precautionary savings to pay for health care out-of-pocket (World Health Organization,
2014). However, it has also been argued that it can give rise to unintended consequences,
such as a depressing of preventative behaviour, which is referred as ex-ante moral hazard.
That is, previously uninsured individuals might arguably reduce their preventive efforts and
investment in long-term health after being covered by insurance, as they will not have to bear
the (monetary) costs of future health treatments (Acharya et al. 2012). This entails an
externality for the rest of individuals in the insurance pool, including a so-called negative

obesity externality associated with health insurance.

Health insurance expansions may influence nutritional outcomes through several channels,
such as an increase in disposable income, more frequent diagnosis and treatment of obesity
through the health care system, as well as moral hazard. While earlier studies based on US
data have found evidence that health insurance may increase both BMI and obesity
(Bhattacharya et al. 2009), more recent evaluations based on the Affordable Care Act (ACA,
commonly called “Obamacare”) have not confirmed this finding (Simon et al. 2016, Rhubart
2018). Similarly, Rashad and Markowitz (2007) using an instrumental variable strategy based
on company employment size document no evidence of insurance on body weight. However,
Bhattacharya et al. (2009) exploiting evidence from the RAND health insurance expansion

and an IV strategy —using company employment size and Medicaid coverage as an



instrument for private and public insurance—, find that insurance does exert an influence on

BMI, although there are different effect defending on the extensive and the intensive margins

of insurance coverage, namely the coverage depth3. In contrast, the Oregon experiment

documents no effect of public insurance on obesity (Sacarny et al. 2022). There is also
evidence that the ACA improved preventative health behaviours (Sommers et al. 2017).
Hence, we can conclude that there is no consensus in the literature. Moreover, most studies
examining the effect of health insurance expansions on obesity and BMI focus on the US,
warranting research in other settings to assess their external validity. However, such effects
might well be different in Low- and Middle-Income Countries (LMIC) given the constraints

for health production, and hence, insurance might reduce the risks of less healthy lifestyles.

Several LMICs which have also expanded health care to poor and vulnerable populations

and/or informal sector workers, which offer an opportunity to analyse its effects on obesity.4

A study from Colombia shows that health insurance expansion can incentivise the use of
preventive health services, most notably preventive physician visits and child growth
monitoring (Miller et al. 2013). Similarly, a study from Thailand also provides evidence of an
increase in preventive visits after a health insurance expansion, while not detecting evidence
of a change in risky behaviours (Ghislandi et al. 2015). Given the positive relationship

between insurance and health prevention in other contexts, this paper assesses whether health

insurance may also boost overweight and healthy nutrition more generally5 or, alternatively,

3 More specifically, private insurance increases BMI by 1.3 points and public insurance increases BMI by 2.1
points.

4 Prominent examples in low-income countries include the Ramed programme in Morocco, Vietnam’s Health
Care Fund for the Poor and Mexico’s Seguro Popular.

> Unhealthy nutrition is a major risk factor for several severe diseases including diabetes, heart disease and some
forms of cancer (Field et al. 2001). It is therefore important to investigate whether health insurance is an
adequate policy measure to improve health prevention by means of altering nutrition behaviours and outcomes.



give rise to moral hazard effects. Specifically, we evaluate the effects of the Seguro Popular
(SP) health insurance programme implemented in Mexico during the 2000s on overweight, as
well as expenditure on different food and non-food items. The implementation of SP was
unique as all municipalities were potentially treated, however, the implementation of the
program differed on political incentives unrelated to health outcomes and provides local
level exogenous variation on insurance expansion. The main contribution of this paper lies in
being the first paper that studies the effect of health insurance effects on overweight in a

LMIC setting to examine the presence of ex-ante moral hazard.

Overweight and obesity are becoming a major concern in low- and middle-income countries
(LMICs), as they are associated with the prevalence of several chronic diseases (D1 Cesare et

al. 2016; Field et al. 2001; Sturm 2002) and pose important challenges to the financial

sustainability of public health systems6. This raises an important policy question, given that

many LMICs have introduced, are introducing, or have already expanded equivalent free
health insurance programmes for the poor and vulnerable (Wang et al. 2011). If health
insurance gives rise to moral hazard effects on overweight, preventative programme
interventions need to be introduced to counteract the externalities that it can engender.
Similarly, it is important to understand whether such risk is driven by the entire population or
by specific subgroups, such as already overweight individuals at baseline. Mexico has the
second-highest obesity rate among OECD (Organisation for Economic Co-operation and
Development) countries and ranks highest when considering both overweight and obesity; it
is projected to have the highest obesity rate by 2030 (OECD 2023). While Seguro Popular

was replaced by the Instituto de Salud para el Bienestar (INSABI) in 2019, and more

¢ Sturm (2002) estimates that health care costs for obese people are 36 percent higher, while medication costs
are 77 percent higher than for people in a normal weight range.



recently by IMSS-Bienestar, this process has continued the expansion of health coverage to

unprotected sectors in Mexico, making our research question remain policy-relevant.

The empirical strategy of identifying the effect of insurance on overweight draws on a
difference-in-difference approach to compare treated to untreated municipalities which
expanded health insurance expansion in Mexico. We exploit the arbitrary timing of Seguro

Popular’s rollout across Mexico’s municipalities which provides quasi-experimental evidence

which allows comparing two very similar groups of insured and uninsured individuals”.

Although all states were treated the treatment intensity differed across state®. Furthemore,

we run a robustness check using an alternative instrumental variable to measure the effects

of insurance update based on the early pick up of the introduction of Seguro Popular.

Our main data source is the Mexican Family Life Survey (MxFLS), a longitudinal dataset
available in three waves, containing not only anthropometric measures, but also
comprehensive information on the socioeconomic situation and health of the respondents.
The timing of the surveys matches the expansion of Seguro Popular, with one pre-treatment
wave (2002) and two waves covering the expansion of the programme (2005 and 2009).
Moreover, we match the MxFLS data to several administrative data sources on Seguro
Popular coverage at the municipality level, as well as other municipality-level characteristics.
The main objective is to analyse the effects of Seguro Popular on overweight and obesity,
distinguishing the effects among the general population and those individuals who are

overweight at baseline.

7 The coverage of Seguro Popular was a measure for the availability of Seguro Popular in one’s municipality but
does not directly influence nutritional outcomes at the individual level.
8 Hence the use of difference in differences for staggered treatments are not appropriate in this context.



Our findings suggest, consistently with previous studies, that health insurance expansion did
neither increase obesity nor BMI suggesting no evidence ex-ante moral hazard, and instead
we document some evidence of improvements in preventative behaviours. We find a
reduction in BMI among those who were already overweight at baseline. We documen a 2-
percentage point reduction in smoking which might exert an effect rising overweigh among
SP beneficiaries but no significant changes in food consumption, exercise habits, healthcare
utilization, or work absenteeism. However, we find important heterogeneities in the
programme’s impacts: the programme seems to protect the older individuals more effectively

against obesity than younger individuals and, as expected, less educated individuals.

The rest of the paper is structured as follows. The second part describes the theoretical
channels through which health insurance can influence nutritional outcomes and reviews the
scarce empirical evidence that is available on health insurance and nutrition. Section 3
presents the policy context in Mexico, section 4 describes the data, and section 5 elaborates
on our identification strategy. Sections 6 to 8 report our results, section 9 discusses the

robustness checks that were conducted, and section 10 concludes.

2. Related Literature

Pathways of health insurance influence on nutritional outcomes.

Overweight and obesity arise when an individual’s caloric intake exceeds caloric expenditure
(Cutler et al. 2003; Lakdawalla and Philipson 2009); undernutrition occurs when individuals
cannot meet their caloric needs (Black et al. 2013; Dasgupta and Ray 1986). However,

undernutrition can also be caused by a lack of nutritional diversity and/or the shortage of



certain micronutrients, such as vitamin A or iron (Banerjee and Duflo 2011; Black et al.
2013) or by infectious diseases (e.g. Bhutta et al. 2013). Health insurance can influence these

outcomes through a number of pathways.

First, if health insurance is provided for free or at a subsidised price, as in the case of Seguro
Popular, it increases the disposable income of the insured individuals (Heim et al, 2021).
Health insurance, serves several welfare enhancing purposes including protection against
catastrophic risks, allow consumption smoothing and reduces the needs of precautionary
savings when credit market is far from perfect (Field et al, 2010), and produces income
effects that can be employs for a number of potential investments that are welfare enhancing.
This is because individuals no longer need to either fully or partially pay for their present-day
medical expenses, nor hold precautionary savings for large health expenditures in the future
(Cheung, and Padieu, 2015, Steinorth, 2011). Overall, one can hypothesise that a higher
disposable income should increase food consumption that may, up to a certain point, lead to

an increase in caloric intake and influence nutritional outcomes.

Second, after health insurance expansion beneficiary households might adjust the
composition of food expenditure in response to the increase in disposable income and
substitute inferior goods for superior goods and potentially also adjust expenditure shares on
different normal goods, depending on their income elasticity of demand (de Groot et al, 2022).
Individuals may switch from healthier to more unhealthy food or vice versa (e.g. from self-
produced agriculture products to industrially processed food, or from a calorie-rich diet based
on simple carbohydrates towards a diet based on animal-sourced protein). Again, this is an

empirical question to test.



Third, health insurance lowers the costs of using health care and accessing health

information,9 so that overnutrition and undernutrition can be diagnosed and treated at a lower

cost, and comprehensive information can be gathered. However, the prevalence of such
health care effect will crucially depend on the extent to which the specific health insurance
plan does indeed provide preventive care, especially obesity-related examinations and
treatments, and the effectiveness of those treatments in improving outcomes. Increased health
care usage may also decrease the costs of obtaining preventative actions and nutrition-related
information and make it easier for individuals to learn about healthy eating. This information
effect could potentially lead to a lower caloric intake and/or increased caloric expenditure

through exercising for those at risk of overweight.

Fourth, health insurance may also affect the time use of the insured individuals. The increase
in disposable income may induce individuals to reduce paid work and increase leisure, which
may lead to a decrease in caloric expenditure for those engaged in non-sedentary work like
farming or construction. On the other hand, increased leisure time may also incentivise

individuals to prepare healthier meals or to exercise more.

Finally, some authors have assessed whether health insurance leads to moral hazard among
insured individuals, as they are no longer pay the full costs of potential sickness in the future.
In theory, this could increase caloric intake and lead to a higher willingness to accept
overweight and obesity. On the other hand, there may also be behavioural hazard, as
suggested by Baicker et al. (2013). Insured individuals may over-use preventive health care:

instead of choosing the socially optimal consumption level, namely insured individuals might

° However, it is important to consider that increased health care usage may also entail costs, such as the cost of
commuting to the hospital or clinic (Okunogbe et al. 2021).



use preventive care until their individual marginal benefit equals zero. Overall, this could
lead to an earlier detection of underweight, overweight and obesity because some individuals
might not be aware they are overweight or obese on the first place until they are weighed by a

physician or a nurse.

The overall impact of health insurance on nutritional outcomes will depend on the magnitude
of the different effects. One can also expect that impacts will differ depending on the
implementation details of a specific health insurance scheme such as co-payments, coverage
of obesity-related examinations and treatments, as well as the income and nutritional status of
the programme’s target population. Later in the paper we will discuss the extent to which our

results may reflect any of these effects.

Evidence on the impact of health insurance on nutrition. The literature on the effects of
health insurance on overweight and obesity is inconclusive. Two studies drawing on US data
from the 1980s and 1990s found evidence that health insurance increases overweight and
obesity (Bhattarchya et al. 2009, Rashad and Markovitz 2009). The authors of these studies
interpreted their findings as a moral hazard effect, spurring additional interest in this

hypothesis in subsequent studies.

Nonetheless, none of the more recent studies drawing on data from the 2000s or other
contexts than the US were able to confirm these findings. Simon et al. (2016) evaluates the
impact of the Medicaid expansion under the Affordable Care Act (“Obamacare”) and do not
find any impact of the reform on exercising, BMI or obesity, but do find a reduction in
smoking among childless adults by 1.9 percentage points. In a similar study setting but

without claiming causality, Rhubart (2018) finds that inhabitants of US states which did not

10



expand Medicaid during the Affordable Care Act reforms are more likely to be overweight
and obese, but less likely to drink heavily. Focusing on the elderly population in the US, Card
et al. (2008) do not find any evidence that Medicare coverage affects the prevalence of
obesity or exercising behaviour among the elderly. Courbage and Colon (2004) use UK data
to assess the impacts of private insurance — purchased in addition to the universal NHS
system — and do not find any effects on exercising, smoking or attending regular health

check-ups.

We are not aware of any study investigating the effect of health insurance on overweight and
obesity in a low- or middle-income country context. An evaluation of a free health insurance
programme in Vietnam (Wagstaff and Pradhan 2005) found evidence of a decrease in
undernutrition and an increase in BMI among the programme’s target population. However,
in their period of interest less than 1% of the Vietnamese population was classified as
overweight or obese, so the increases in BMI were mainly interpreted as a success in
reducing undernutrition. More generally, a study from Colombia showed that health
insurance expansions can promote preventive health behaviours (Miller et al. 2013), but a
study from Thailand found no evidence that healthy behaviours or preventative actions were

influenced by the expansion of insurance coverage (Ghislandi et al. 2015).

Evidence on the impact of health insurance on other outcomes. There is vast evidence
suggesting that free or subsidised health insurance increases disposable income of the insured
and facilitates consumption smoothing over the life cycle (Baicker et al. 2013, Hu et al. 2016,
Mazumder et al. 2016, King et al. 2009, Saenz de Miera 2017, Sommers et al. 2017, Wagstaff
& Pradhan 2005). Using evidence form a randomised experiment King et al. (2009) found

that SP led to a 23% reduction in catastrophic health expenditures. Galarraga et al. (2010)

11



confirmed this finding using an instrumental variable approach and nationally representative

data.

Moreover, several studies document that health insurance increases the utilization of both
inpatient and outpatient health care (Finkelstein et al. 2012, Baicker et al. 2013, Ghosh et al.
2017, Bleich et al. 2007, Sosa-Rubi et al. 2009, Sommers et al. 2017, Jowett et al. 2004,
Wagstaff and Pradhan 2005, Wagstaff et al. 2009). While Rivera-Hernandez et al. (2019)
found no effects of SP on the use of preventive services such as screening for diabetes,
hypertension, breast cancer and cervical cancer among individuals 50 to 75 years, using a
specialised survey on aging Parker et al. (2019) found significant effects of the programme
on utilization and diagnostic tests. In addition, Sosa-Rubi et al. (2009) documents evidence
that SP increased access to obstetrical services, which might have exerted an impact on child

health.

However, to date there the evidence of health insurance effect on health outcomes is more
mixed. Several studies have shown that health insurance leads to improvements in self-
reported health (Sommers et al. 2012, Cercone et al. 2010, Teruel et al. 2012), while others
have not found any impact on self-assessed health (Field al 2010, King et al, 2009, Dow and
Schmeer, 2003, Barros 2008). However, there seems to be quite some agreement that the
extension of health insurance does seem to reduce infant mortality (Currie and Gruber 1996,
Pfutze 2015, Saenz de Miera 2017, Conti and Ginja2023, Celhay et al. 2019), increase
birthweight (Camacho and Conover 2013), improve mental health outcomes (Baicker et al.
2013), improve cancer prevention and treatment (Robbins et al. 2015, Loehrer et al. 2016),
and improve preventive health care with regards to glucose and cholesterol testing (Sommers
et al. 2017). However, studies analysing health insurance’s impact on hypertension and high

cholesterol have mostly not found any statistically significant impacts (Baicker et al. 2013,

12



King et al. 2009, Brook et al. 1983, Barros 2008). Finally, Haushofer et al (2019) using
evidence from a randomised experiment in Kenya, found that neither health insurance not
cash transfers did increase self-reported health, utilisation and health outcomes. In contrast,
health insurance exerted an effect on objective and subjective measures of stress, suggesting
evidence of a ‘piece of mind effect’. That is health insurance provides beneficial

psychological effects by ameliorating the wellbeing effect of health shocks.

3. Institutional background

Obesity in Mexico. Mexico is one of the world countries with the highest prevalence of
obesity (25.3 percent of the population at the end of our study period in 2009, as compared to
10.9 worldwide) and overweight (61.2 percent of the population in 2009 as compared to 35.2
percent worldwide), placing Mexico among the 25 countries most affected by obesity
worldwide and the most affected country in Latin America. Importantly, Mexico experienced
a quite substantial increase in obesity by 3.5 percentage points during the study period (as
compared to 1.8 percentage points worldwide) allowing us to study the impact of health

insurance in a context of rising obesity rates (World Health Organization 2017).

Health Insurance Expansion: the introduction of Seguro Popular. Before the introduction
of Seguro Popular in the early 2000s, health insurance in Mexico was provided to formal
sector employees alone through the country’s social security systems which is based on
payroll taxes. Only a very small share of the population (less than 3%) held private insurance.

Informal workers, small-scale family farmers and the unemployed had to pay their health

13



care expenditure out of pocket. 10 Seguro Popular precisely aimed at covering these hitherto

uninsured parts of the Mexican population and established access to health care as a universal
right. In this way Seguro Popular expanded health insurance to groups of the population that
could not afford insurance before. Indeed, the only eligibility criterion for enrolling in Seguro
Popular was not to be covered by a contributory / payroll-based health insurance or private
insurance. While the design of Seguro Popular originally considered a tripartite financing
structure, with contributions from the federal government, state governments, and progressive
payments from beneficiaries (zero for the poorest), in practice, it operated as a non-
contributory insurance program, as beneficiary contributions were negligible (Saenz-de-
Miera 2017). Seguro Popular compares to other worldwide experiences in the US (e.g. the
ACA and Medicaid expansions), China, Vietnam and Morocco, where health insurance has
also recently been expanded to cover the poorest and most vulnerable groups of the

population.

A pilot of Seguro Popular began in 2002 and the implementation of the actual programme
began in 2004 but was only gradually rolled out through the country due to financial
constraints. Individuals were only able to enrol in the programme once the programme was
offered in their municipality. This in turn required that the state’s government had signed an
agreement with the central government on the programme’s implementation. The central
government established that more marginalised, rural and indigenous areas ought to be
prioritised in the rollout, but no objective criteria and/or indicators had been established to
guide the rollout. Previous studies found that municipalities with a higher population size

tended to implement the programme earlier. Moreover, the sympathy of a municipality

10 Before Seguro Popular, public hospitals provided medical attention for the population with no access to social
security institutions, but fees applied (OECD 2005).

14



government with the central government may also have played a role, as Seguro Popular was
seen as a prestige project of the central government. Besides these factors, previous studies
investigating on the issue could not detect any other observable municipality-level factors
that were correlated with the rollout (Azuara and Marinescu 2013, Bosch and Campos 2014,

King et al. 2009, Pfutze 2015).

The rollout of Seguro Popular. Seguro Popular affiliates have access to a wide range of free
health services as defined in Mexico’s Universal Catalogue of Health Services (UCHS)1 1,

covering approximately 95% of Mexico’s disease burden (King et al. 2007). The diagnosis
and, to some extent also the treatment of obesity and obesity-related diseases are included in
the UCHS. However, during the longest part of our study period, this is limited to children
and adults over the age of 40:

e In the 2004 version of the UCHS, the diagnosis of obesity is included within the
triannual check-ups for men and women over the age of 40. Dietary and exercise-
related counselling is included as a treatment of diabetes II and hypertension.

e Since 2006, the UCHS also included the diagnosis of both undernutrition and obesity
for children and adolescents, along with a comprehensive list of treatments for those
who are diagnosed (e.g. 3-5 monthly nutrition counselling appointments with a GP)

e From 2008 onwards, preventive health services are included for adults aged 20-59.
This includes measures to prevent and detect several chronic diseases, including
obesity. However, unlike for children, no specific obesity-related treatments are
listed. The UCHS only mentions educational measures to improve self-care for

individual health.

1 In Spanish Catdlogo Universal de Servicios de Salud (CAUSES).

15



4. Data and sample

Dataset. Our main data source is the Mexican Family Life Survey (MxFLS), a longitudinal
dataset with survey waves in 2002, 2005/06 and 2009-12 (Rubalcava and Teruel 2006, 2008,
2013). The MxFLS includes information on insurance status, anthropometric measures of
children and adults (including height and weight) taken by specifically trained enumerators,
consumption expenditure on different food items, as well as a wide range of socioeconomic
characteristics. The timing of the survey waves matches the roll-out of Seguro Popular very
well, as the first wave took place before the official start of the programme, the second wave
at early stages of the rollout when approximately 20% of the target group were covered, and
the third wave in 2009-12, when the programme already reached between 55% and 90% of
the target population. The main outcome variables are BMI (weight in kilograms/height in
meters?), overweight (1 if BMI>25, 0 otherwise), obesity (1 if BMI>30, 0 otherwise), and
undernutrition (1 if BMI<18.5, 0 otherwise), all based on interviewer-measured data.
Additional outcomes used to evaluate whether Seguro Popular influenced other health-related
behaviours include exercise (1=yes, 0=no; hours per week for those who exercise), smoking
(1 if a current smoker, 0 otherwise; cigarettes per week for those who smoke), health care use
(1 if received outpatient care in the prior 4 weeks or inpatient care in the prior 12 weeks, 0
otherwise), health-related absences from work (1=yes, 0=no), hours worked per week (for
those employed), and self-reported health (1=very bad, 2=bad, 3=regular, 4=good, 5=very
good). Food consumption, the only outcome measured at the household level, was assessed
based on expenditure on various food items during the week prior to the interview. This
information was typically provided by a woman, either the head of the household or her

spouse, or a knowledgeable household member (Rubalcava and Teruel 2006, 2008, 2013).
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The MxFLS data was matched to administrative records of Mexico’s National Commission
for Social Protection in Health (Comision Nacional de Proteccion Social en Salud, CNPSS)
with trimestral information on the number of Seguro Popular beneficiaries in each of the
Mexican municipalities. Moreover, we draw on information from the National Statistics and
Geography Institute (Instituto Nacional de Estadistica y Geografia, INEGI) for municipality-
level information on the overall population size, and on data from CONAPO (Consejo
Nacional de Poblacion), CONEVAL (Consejo Nacional de Evaluacion de la Politica Social)
and the Mexican Ministry of Health to measure the overall socioeconomic development of
the municipality and the available health infrastructure. CNPSS data together with INEGI
data also allowed us to compute the share of a municipality’s population covered by Seguro
Popular in a certain year. Hence, we were able to construct a rich set of control variables for
our regressions, both at the individual level (female/male, age, years of schooling, civil
status, employment status, BMI at baseline, chronic disease at baseline), household level
(urban/rural, participation in the Oportunidades cash transfer programme, consumption
expenditure at baseline, household size and demographic composition of the household at
baseline, as well as information on the household head analogous to the individual-level
controls), and municipality level (population size, poverty rate, illiteracy rate, percentage of
the population earning less than two minimum wages, percentage of women, and the
proportion of households without access to piped water, without electricity connection and

without access to sanitation). Summary statistics for all variables are presented in Table 1.

Sample. Our sample of analysis consists of all individuals who were surveyed in all three
MxFLS waves, who were uninsured and at least 18 years old, not pregnant at the time of the

survey, and for whom the full set of control variables as well as the anthropometric outcome
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variables are available. We identified 28,117 individuals for whom data is available in all
three waves, corresponding to 84,351 observations, and 9,875 households in 275
municipalities. Out of them, only 23,443 individuals (or 59,361 observations) were at least 18
years of age and not pregnant. After excluding those insured at baseline and observations for
whom we do not have the full set of anthropometric outcomes or control variables, we ended
up with 5,909 individuals, corresponding to 12,362 observations (sample of analysis in table

1), in 3,396 households and 146 municipalities.

Restricting the sample to individuals who were uninsured at baseline decreases the sample
size by about 75%. However, it should be noted that Seguro Popular was only intended to
cover the previously uninsured parts of the population. Individuals who previously held
contributory public insurance were not eligible for participating in Seguro Popular. Private
insurance was infrequent and only accessible to high-income households who had no

plausible incentives to forego the more comprehensive benefit package offered by private

providerslz. Consequently, we do not consider it reasonable to include previously insured

households in the impact estimation, as their likelihood of being treated by Seguro Popular is
nearly zero, making them unsuitable as a comparison group. This also implies that the
estimated treatment effects refer to Seguro Popular’s target population, not to the Mexican

population at large.

Table 1 illustrates that our sample of analysis differs in important aspects from the overall

MxFLS sample, which is representative for the Mexican population. As expected, the

12 The 2010 INEGI Conteo indicates that only 3.3% of the Mexican population had private insurance. Those

with private insurance could have switched to SP, but this is very unlikely since private insurance gives access
to private hospitals and clinics that generally provide better health care.
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individuals in our sample are poorer than the average population, have attained lower levels
of schooling, and live more frequently in rural areas. However, the BMI and obesity
estimates are similar in both groups, with average BMI of 27.5, overweight prevalence of
67%, and obesity prevalence of 28%. In this context, it is important to acknowledge again
that the findings of this study only apply to the target population of Seguro Popular, e.g.,

uninsured low-income households, but not to the Mexican population on average.

[Insert Table 1 about here]

It is worth noting that while SP rollout is observed quarterly, outcomes are only measured at
three survey waves (2002, 2005/06, and 2009-12), creating inconsistencies in exposure time.
For example, two municipalities classified as "treated" in 2009 may have received SP in 2004
or 2008, leading to significantly different treatment durations. However, this is not
particularly problematic for BMI or overweight outcomes, which tend to evolve slowly and
hence it is unlikely that a more frequent measurement would have made large difference.
However, the interpretation of the effects is that of observed BMI increase among overweight
individuals may reflect longer SP exposure rather than true treatlV

ment effects. Furthermore, another limitation of the dataset lies in the fact that MXFLS
covers a sample of Mexico's states, and despite the arbitrary nature of SP rollout, hence our

estimates can be affected by the restricted sample.

5. Identification strategy

Differences in differences design. To assess the impact of Seguro Popular on nutritional

outcomes we are interested in estimating the following specification:
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Yii = a+ BSP;+ y X + uwave; + &; (1)

where Y;; is a nutritional outcome (e.g. BMI) of individual i at time t; SP;; is the individual’s
affiliation to Seguro Popular at time t; X is a vector of individual, household-level, and
municipality-level control variables; Wave; is a linear time trend; and ¢;; the individual-
specific error term. Our goals are to identify the effect of the access to the of SP which
depended on the speed at which SOP was rolled out across municipalities which differed on
political (e.g., SP was the program of a newly elected PAN party) and other grounds
unrelated to health outcomes an was a federal program, hence unaffected by differences in
spending at the local level. That is, differences in the local rollout of SO provide for local

level exogenous variation on insurance availability.

The main challenge in this specification, however, is that the treatment status SP;; may be
correlated with the error term €;;, even after controlling for X, potentially leading to a biased
estimate of 5. In our case, selection bias may occur both at the individual and the
municipality level. First, individuals who are obese, or at a higher risk of obesity, might have
a higher (or lower) propensity to enrol in Seguro Popular than the average population.
Moreover, some other unobservable individual characteristics may be correlated with
treatment status (e.g. intelligence, having a genetical predisposition for overweight/obesity,
being health-conscious, etc.). Secondly, municipalities with a high (or low) obesity
prevalence may have been prioritised in the rollout of Seguro Popular, leading to selection

bias at the municipality level.
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Empirical strategies. We adopt two strategies to address these abovementioned threats. First,
we use a difference-in-difference (DiD) approach to compare treated to untreated
municipalities, e.g., we use municipality coverage measured with a binary variable that
indicates whether municipality m is covered by SP at time t-1 (“SP coverage”) rather than
individual SP enrolment at time t. This approach is theoretically relevant given that the
political nature of the program, and hence states that were aligned with the federal
government at the time would have an incentive of a paster rollout. By using an IV strategy
we can reduce the risk of selection bias. That is, the extent to which overweight individuals
might have been more likely to enroll in SP due to expected healthcare needs. It is important
to note that municipality coverage is lagged by one period with respect to our treatment
variable to prevent this measure from being jointly determined with the treatment, ensuring it
precedes the treatment decisions. This implies that all municipalities are considered untreated
in the first wave of the MXFLS since it was collected between March and June 2002, before
SP implementation (including the pilot, which was implemented in the last quarter of 2002

according to administrative records).

Second, we report the estimates including both municipality-level fixed effects and a wide
range of time-varying municipality-level control variables. While the municipality-level fixed
effects control for any time-invariant characteristics, the municipality-level controls allow us
to account for a wide range of time-varying observable characteristics. This strategy aims at
eliminating any selection bias at the municipality level. With fixed effects and municipality

level controls, the structural model becomes:

Yie = a+ BSPy+ y Xt + uwave, + Wy + 0y + €4 (2)
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where W, is a vector of municipality-level control variables and 1,,, are municipality-level
fixed effects. Standard errors for all regressions are clustered at the municipality level to
account for the clustered treatment assignment. We also estimate a dynamic DiD
specification (event study) to assess pre-treatment trends (the parallel trends assumption) and
to capture variation in exposure to the treatment over time. This involves including lags and

leads of SP implementation.

Alternative specifications. Alternatively, we use an instrumental variable (IV) approach as a
robustness check, with the share of individuals in municipality m covered by SP at time t-1 as

the instrument. In particular, the instrument z is calculated as:

SP affiliates ¢4
Population ;¢4

Zimt-1 —

This is equivalent to estimating equations (1) and (2) above with two-stages least square
regressions. Using coverage as an instrument allows to measure varying degrees of
availability of Seguro Popular in a municipality, and to exploit the variation in exposure to
Seguro both within and between municipalities. A similar IV approach has also been taken by
Saenz-de-Miera (2017) and Pfutze (2015) in previous impact assessments of Seguro Popular,
and by Liu and Zhao (2014) in a study on China’s Urban Resident Basic Medical Insurance.
To assess whether the instrument is both relevant (it has a statistically significant impact on
the probability of being treated) and valid (it has no direct impact on obesity, and only affects
obesity through the treatment), we use a standard underidentification test after first stage

estimates.
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6. Results

Impact of Seguro Popular on nutritional outcomes. Table 2 reports our baseline estimates
of the effect of Seguro Popular on BMI, obesity, overweight and underweight. We report
both DiD estimates with state-level fixed effects (columns 1-3) and municipality-level fixed
effects (columns 4-6). Overall, the regression results do not yield evidence for any impact of
Seguro Popular on obesity, overweight, underweight or BMI among adults. The coefficients
on all outcomes are very close to zero and not statistically significant. This finding is robust
to the inclusion of different controls, and irrespective of the use of state-level or municipality-

level fixed effects.

[Insert Table 2 about here|

Heterogeneous treatment effects. The average effects might mask important heterogeneous
effects. Table 3 analyses the extent to which the impacts of Seguro Popular on obesity differs
between sub-groups of the population. First, access to insurance might not exert the same
effect across individuals’ age. Older individuals might be more likely to take advantage of
better health care access and standard check-ups on obesity-related conditions such as
diabetes or heart disease may only be routinely carried out for individuals over a certain age
threshold. Consistently, we find evidence of a negative and significant interaction term of
Seguro Popular and age, e.g., Seguro Popular is more effective in protecting older individuals
against overweight and obesity. This is also in line with the Seguro Popular programme
guidelines on eligibility for different treatments. In our period of interest, regular check-ups

on an individual’s health and chronic diseases were only foreseen for individuals over the age

of 40.
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We also interact Seguro Popular coverage with gender, years of schooling, and rural vs.
urban residence. The interactions with gender and area of residence are not significant, but
we find a significant and positive interaction effect of Seguro Popular affiliation and years of
schooling, for both obesity and BMI. This implies that more educated individuals may be
subject to a higher risk of becoming obese in response to Seguro Popular than less educated
individuals. Such a pattern would not be in line with a health information effect of Seguro
Popular as more educated individuals tend to communicate more effectively with doctors
(Willems et al. 2005). Possible explanations for this counter-intuitive finding include a moral
hazard effect, where more educated individuals are less overweight before Seguro Popular
and have less to gain from further health insurance. Alternatively, there might well be some

selection into treatment by more educated individuals of more overweight individuals.

More importantly, Table 3 suggests that individuals who are covered by Seguro Popular and
were already overweight at baseline exhinit a reduction in their BMI — and no change in their
overweight - after health insurance is expanded. The effect survives the formal linear testing
of the interaction term effect. The effect is precisely estimated and suggest 0.46 BMI score
reduction which is about 1.6% reduction(see column 5 of panel B of table 3). The effects led

to no change among those who are overweight at baseline.

[Insert Table 3 about here]|

Mechanisms: changes in food consumption, lifestyle and health care use. Finally, we

discuss several potential mediating factors influencing individuals’ obesity and overweight.

We also assess whether Seguro Popular has affected any nutrition-related behaviours,

including food consumption patterns, exercising behaviours and health care usage. Table 4
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presents regression results on the impact of Seguro Popular on the composition of a
household’s food expenditure, measured by the share of different food groups in household’s
total food expenditure. After including municipality-level fixed effects, we find no effect on
any food consumption effect except for an imprecisely estimates increase in meet

consumption.

[Insert Table 4 about here]

Lastly, we examine whether Seguro Popular might have changed people’s lifestyles across
any relevant dimension including smoking cessation consistently with evidence form
Medicaid expansions (Yip et al, 2020), and the large evidence that smoking cessation can
increase obesity (Courtemanche, et al 2018). Estimates are presented in Table 5 and include
state-level fixed effects in some specifications. Our estimates suggest statistically significant
evidence of a reduction in smoking in 2 perceptual points but no significant effect in any
other healthy lifestyle behaviour examines such as exercise, health care use and employment
absenteeism. The latter can be explained by evidence that SP increased informal employment
instead (Bosch et al, 2014). However, evidence of no effect on health care use is explained
instead by the comparatively short recall periods in the MXFLS survey, with only 4 weeks for

outpatient and 12 months for inpatient care.

[Insert Table S about here]

7. Robustness checks

A number of robustness checks have been carried out in order to detect any possible threads

in our identification strategy that might biased our previous results.
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Event study. First, we estimate a dynamic DiD specification. MXFLS interviews were
conducted between the first semester of 2002 and the second semester of 2013, while
treatment timing is observed for all calendar semesters. Therefore, time is defined in calendar
semesters to correctly measure treatment exposure and event time. Joint F tests of the
coefficients on all pre-treatment leads indicate no evidence of differential pre-treatment
trends prior to SP implementation (p>0.05; Figure A1). Overall, the results consistently show
no evidence of an effect of SP on obesity, overweight, underweight, or BMI among adults.
We also tested pre-treatment trends for the subsample of individuals who were overweight at

baseline, obtaining similar results (p>0.05; Figure A2).

Sample definition. We also check the sensitivity of the results with regards to the definition
of the sample of analysis. As described above, in the main regressions presented in section 6
we are using a balanced sample, so that coefficients across specifications with different
control variables are comparable. Table A1 also reports the estimates using three different
samples: an unbalanced sample, a balanced sub-sample of individuals who were overweight
at baseline, and a balanced sub-sample of individuals over the age of 40. These results also
confirm the main findings presented in Table 2 and suggest overall that there is no significant
average effect of Seguro Popular on nutritional outcomes. Although we show significant
interactions between Seguro Popular and age, as well as Seguro Popular and overweight at
baseline, one might have expected significant results in the respective sub-samples. However,
one explanation for the lack of significance lies in the lower statistical power in the sub-

samples, which have only 50-60% of the original observations.
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Allowing for insurance substitution. Our estimates do significantly change when we
consider individuals that had other forms of insurance at baseline. This is important as Seguro
Popular did increase informal employment, namely individuals who had a formal
employment before Seguro Popular for insurance reasons, now have an incentive to go
informal and switch to having Seguro Popular as reported (Bosch and Campos-Vazquez,
2014). Hence, we also relaxed the exclusion criteria related to insurance status at baseline and
estimated the models for a larger sample that includes individuals with social security (or
other health insurance) at baseline (see Table A2). Table A2 show that when we allow for
individuals insurance substitution, we find that Seguro Popular reduced obesity in 2.5pp and
BMI in 0.24, which results from relatively healthy individuals who select into having Seguro
Popular. Next, in Table A3 we consider the heterogeneous effects of the estimates presented
in Table A2 by age, years of schooling and urbanicity and results are consistent with those of
Table 3. However, when in this sample, we find evidence of moral hazard effects among
individuals who were overweight at baseline, namely we find that BMI increases by 1.6 units

and 9 percentual points after the introduction of Seguro Popular.

Supply side controls. Then, we have check whether our results are affected by the expansion
of health infrastructure and run additional regressions where we control for the number of
doctors per 1000 inhabitants and clinics per 1000 inhabitants (both measured at the
municipality level). The corresponding results are presented in Table A4. However, even
after controlling for a municipality’s health infrastructure, we do not find any evidence that

Seguro Popular has impacted nutritional outcomes.

Multiple hypothesis testing. Next, we investigate whether our significant results on

household food expenditure (decrease in carbohydrate expenditure, increase in meat
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expenditure) can be explained by multiple hypothesis testing. Indeed, we ran regressions on
10 different food consumption outcomes, using different regression specifications. This
makes our estimates vulnerable to “false positives”. After correcting for multiple hypothesis
testing including effects on overweight, none of the previously significant findings on
carbohydrates, meat or plant-based protein, is significant at the 5% or 10% significance level.
Therefore, we cannot rule out the possibility that our findings on food consumption are
purely to be explained by multiple hypothesis testing. The findings should thus be interpreted

with caution.

Instrumental variable estimates

Lastly, we use an instrumental variable approach as an additional robustness check where we
use the previous term penetration of the SP as discussed earlier, which was mainly driven by
the political affiliation and agenda of state governors and its orthogonal to an individual’s
overweight. The first stage estimates presented in Table A5 (only shown for obesity, but with
similar results for other outcomes) illustrate that the instrument is indeed relevant (i.e.
Cov(Zms, SPime) # 0), as confirmed by the underidentification test. Moreover, the first stage
remains relevant even after the inclusion of municipality-level fixed effects. Consistently
with our previous results, the reduced form estimates do not suggest any statistically
significant impact of the instrument on any of our outcome variables (see table A5), which is

consistent with previous results.

8. Conclusion

This paper has assessed the impact of a free health insurance expansion on obesity and Body

Mass Index (BMI) by drawing on the extension of Seguro Popular (SP) in Mexico in the
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2000s and examining whether the differential exposure to SP driven by the progressive and
continuous rollout of the program across municipalities exerted an effect on obesity. The
evidence allows for testing the presence of ex-ante moral hazard in a relevant behavioural
outcome, namely obesity and overweight that influences the prevalence of chronic

conditions.

Our results suggest that the expansion of health insurance to low-income households in
Mexico did not exert an average across- the board effect on obesity and BMI, In fact, we find
that Seguro Popular reduced BMI in 1.6% among individuals that were already overweight at
baseline. Furthemore, our estimates also provide suggestive evidence that households

covered by Seguro Popular did not experience major dietary changes after the insurance
expansion but were 2 percentual points more likely to quit smoking. Our findings suggest that
health insurance expansions targeting lower income individuals that were uninsured at
baseline do not increase overweight and obesity, among the entire population, suggesting the
absence of ex-ante moral harzard effects. On the country, our estimates results suggest that
health insurance expansions induce subsequent uptake of preventative health behaviours

among specially vulnerable groups.
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Table 1. Summary statistics

MXFLS sample Sample of analysis t-test
Outcome variables Mean SD N Mean SD N p-value
BMI 27.48 5.32 42,536 27.57 5.17 12,362 0.0328
Overweight 0.66 0.47 42,536 0.67 0.47 12,362 0.0001
Obesity 0.28 0.45 42,536 0.28 0.45 12,362 0.2330
Underweight 0.02 0.14 42,536 0.02 0.13 12,362 0.0001
Exercise (binary) 0.16 0.36 46,575 0.12 0.33 12,327 <0.001
Smoking (binary) 0.11 0.32 46,564 0.11 0.31 12,326 0.0560
Smoking (cigarettes per week) 436 21.19 46,413 4.93 24.11 12,321 0.0005
Hours worked (week) 43.22 18.83 24,769 43.22 20.26 6,713 0.9992
Control variables, individual level
Female 0.54 0.50 57,357 0.56 0.50 12,362 <0.001
Married 0.45 0.50 59,361 0.59 0.49 12,362 <0.001
Age 41.52 17.06 44,796 43.69 15.44 12,362 <0.001
Years of schooling 7.08 4.62 46,750 5.58 4.10 12,362 <0.001
Chronic disease at baseline
(binary) 0.17 0.37 42,359 0.16 0.37 12,362 0.0064
Employed 0.39 0.49 59,361 0.51 0.50 12,362 <0.001
Control variables, household level
Urban 0.78 0.41 59,361 0.69 0.46 12,362 <0.001
Oportunidades 0.14 0.35 52,332 0.23 0.42 12,362 <0.001
Consumption expenditure at
baseline 5,488.42 23,134.46 49,999 4,469.21 12,045.13 12,362 <0.001
HH size at baseline 4.81 2.19 59,361 4.86 2.26 12,362 0.0035
Years of schooling HH head 5.99 4.59 46,300 4.85 3.96 12,362 <0.001
Female HH head 0.21 0.41 45,502 0.19 0.39 12,362 <0.001
Married HH head 0.70 0.46 47,088 0.69 0.46 12,362 0.1779
Age HH head 51.05 14.79 41,040 50.63 14.40 12,362 0.0002
Employed HH head 0.69 0.46 47,088 0.73 0.44 12,362 <0.001
Control variables, municipality level
Population size 310,245.51 401,584.57 57,040 201,539.93 338,359.11 12,362 <0.001
Proportion of women 0.51 0.01 57,040 0.51 0.01 12,362 <0.001
Percentage of illiterate 8.62 7.45 57,040 11.01 8.10 12,362 <0.001
Percentage low-income 46.66 18.46 57,040 53.70 17.95 12,362 <0.001
Percentage poor 20.59 14.94 57,040 25.90 16.30 12,362 <0.001
Proportion with electricity 0.02 0.03 57,040 0.03 0.03 12,362 <0.001
Proportion with piped water 0.10 0.10 57,040 0.12 0.12 12,362 <0.001
Proportion with sanitation 0.17 0.19 57,040 0.22 0.21 12,362 <0.001

Note: The last column provides the p-values associated to t-tests testing for the equality of the means in both

samples (HO: means are equal).
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Table 2. Impact of Seguro Popular on nutritional outcomes among adults

Difference-in-difference estimates

€] (2) 3) (4) (%) (6)
Obesity -0.0098 -0.0109 -0.0115 -0.0037  -0.0040 -0.0046
(0.0140) (0.0139) (0.0144) (0.0134)  (0.0134)  (0.0134)
Overweight -0.0058 -0.0054 -0.0090 -0.0200 -0.0199 -0.0222
(0.0152) (0.0150) (0.0144) (0.0139)  (0.0139)  (0.0139)
Underweight 0.0023 0.0021 0.0017 0.0013 0.0011 0.0021
(0.0053) (0.0052) (0.0053) (0.0046)  (0.0046)  (0.0044)
BMI -0.1803 -0.1741 -0.1782 -0.1987  -0.1945 -0.2019
(0.1503) (0.1491) (0.1518) (0.1287)  (0.1294)  (0.1283)
Individual-level controls X X X X X X
Household-level controls X X X X
Municipality-level controls X X
State-level fixed effects X X X
Municipality-level fixed effects X X X
Observations 12,362 12,362 12,362 12,362 12,362 12,362

Note: Summary of the regression coefficients on Seguro Popular treatment for the four nutritional outcomes of
interest (obesity, overweight, underweight, BMI). All regressions include a linear time trend. Standard errors are
clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. Individual-level controls include sex, age,
age square, years of schooling, civil status, employment status, BMI at baseline, and chronic disease at baseline.
Household-level controls include urban vs. rural, participation in the Oportunidades cash transfer programme,
consumption expenditure at baseline, household size and demographic composition of the household at baseline,
as well as information on the household head analogous to the individual-level controls. Municipality-level
controls include population size, poverty rate, illiteracy rate, percentage of the population earning less than two
minimum wages, percentage of women, and the proportion of households without access to piped water,
without electricity connection and without access to sanitation.
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Table 3. Heterogeneous treatment effects of Seguro Popular

(@) 2 3) “4) (O] (6)
Panel A. Outcome variable = obesity

Seguro Popular -0.0046 -0.0167 0.1049%** -0.0410%* -0.0252* 0.0079

(0.0134) (0.0144) (0.0227) (0.0160) (0.0140) (0.0171)
Seguro Popular * Female 0.0214

(0.0135)
Seguro Popular * Age -0.0025%**
(0.0004)
Seguro Popular * Years of schooling 0.0063***
(0.0015)
Seguro Popular * Overweight at baseline 0.0337%*
(0.0144)
Seguro Popular * Urban -0.0177
(0.0171)
Linear combination of coefficients 0.0048 -0.0045 -0.0058 0.0085 -0.0097
(main effect of SP + interaction term) (0.0154) (0.0134) (0.0133) (0.0161) 0.0144
Observations 12,362 12,362 12,362 12,362 12,362 12,362
R-squared 0.4918 0.4920 0.4933 0.4925 0.2400 0.4919
Panel B. Outcome variable = BMI

Seguro Popular -0.2019 -0.2654* 1.5699%** -0.7525%** -0.3742%* -0.1523

(0.1283) (0.1378) (0.2271) (0.1460) (0.1686) (0.1424)
Seguro Popular * Female 0.1123

(0.1051)
Seguro Popular * Age -0.0405***
(0.0039)
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Seguro Popular * Years of schooling 0.0952%**

(0.0117)
Seguro Popular * Overweight at baseline -0.841%**
(0.1697)
Seguro Popular * Urban -0.0701
(0.1293)
Linear combination of coefficients -0.1530 -0.2016 -0.2212%* -0.467*%* -0.2224
(main effect of SP + interaction term) (0.1388) (0.1299) (0.1262) (0.1454) (0.1412)
Observations 12,362 12,362 12,362 12,362 12,362 12,362
R-squared 0.7995 0.7996 0.8025 0.8007 0.4663 0.7995

Note: Summary of the regression coefficients on Seguro Popular treatment for two nutritional outcomes of interest (obesity in Panel A and BMI in Panel B). Difference-in-
Difference estimates, standard errors are clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. All regressions include the full set of control variables which are
also included in column 6 of table 2 (individual-level, household-level and municipality-level controls, as well as municipality-level fixed effects), a linear time trend, and the
main effects corresponding to the interaction terms presented in each column.
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Table 4. Impact of Seguro Popular on the composition of household food expenditure

(shares of food group in total food expenditure)

Difference-in-difference estimates

Seguro Seguro Popular *
Popular Overweight at baseline
Carbohydrates 0.0001 0.0023
(0.0080) (0.0054)
Meat 0.0029 0.009*
(0.0090) (0.005)
Dairy 0.0005 -0.0041
(0.0050) (0.0038)
Plant-based protein 0.0006 -0.0012
(0.0039) (0.0023)
Fruit -0.0053 -0.0006
(0.0045) (0.0026)
Vegetables -0.0026 -0.0002
(0.0056) (0.0033)
Sugary products 0.0021 -0.0010
(0.0025) (0.0013)
Fat -0.0030 0.0012
(0.0022) (0.0018)
Meals out -0.0027 -0.0023
(0.0067) (0.0044)
Processed food -0.0002 -0.0002
(0.0005) (0.0003)
Observations 7,352

Note: Summary of the regression coefficients on Seguro Popular treatment for the outcomes in the rows.
Standard errors are clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. All regressions include
the full set of household-level and municipality-level control variables which are also included in column 3 of
table 2, as well as state-level fixed effects and a linear time trend.
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Table 5. Impact of Seguro Popular on lifestyle and time use

Difference-in-difference estimates

Seguro Seguro Popular *‘ Linear combination Observations
Popular Overweight at baseline of coefficients
€)) (2) (1+2)

Excercise -0.0219 0.0292%** 0.0073 12,327
(0.0155) (0.0110) (0.0147)

Excercise hours 1.4909 1.064 -0.0018 118
(4.85006) (3.4622) (0.0425)

Smoking (binary) 0.0020 -0.0234%%* -0.0214** 12,326
(0.0134) (0.0112) (0.0279)

Number of cigarettes 2.0579 -7.0904 -5.0325 1,322

(per week) (6.6441) (4.3118) (5.7831)

Self-assessed health 0.0686* -0.0520** 0.0166 12,325
(0.0359) (0.0229) (0.0359)

Health-related absence 0.0362%* -0.0221** 0.0141 12,325

from work (0.0159) (0.0098) (0.0142)

Health care use (binary) -0.0243 0.0171 -0.0072 12,310

in last 4 weeks (0.0166) (0.0114) (0.0153)

Hours worked (per week) -0.2249 0.3683 0.0141 6,713
(1.3282) (1.0620) (1.2740)

Note: Summary of the regression coefficients on Seguro Popular treatment for the outcomes in the rows.
Standard errors are clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. All regressions include
the full set of control variables which are also included in column 3 of table 2 (individual-level, household-level
and municipality-level controls, as well as state-level fixed effects), a linear time trend.
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Appendix

Figure Al. Event study estimates: Impact of Seguro Popular on nutritional outcomes

among adults

a) Basic specification (individual-level controls, municipality-level and time fixed effects)
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b) Basic specification + household-level controls and municipality-level controls
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Note: n=12,326. Time corresponds to calendar semesters. All regressions include time and municipality fixed
effects. Standard errors are clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. Individual-level
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controls include sex, age, years of schooling, civil status, employment status, BMI at baseline, and chronic
disease at baseline Household-level controls include urban vs. rural, participation in the Oportunidades cash
transfer programme, consumption expenditure at baseline, household size and demographic composition of the
household at baseline, as well as information on the household head analogous to the individual-level controls.
Municipality-level controls include population size, poverty rate, illiteracy rate, percentage of the population
earning less than two minimum wages, percentage of women, and the proportion of households without access
to piped water, without electricity connection and without access to sanitation.

Figure A2. Event study estimates: subsample of individuals who were overweight at
baseline
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Note: n=7,986. Time corresponds to calendar semesters. All regressions include time and municipality fixed
effects. Standard errors are clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. Individual-level
controls include sex, age, years of schooling, civil status, employment status, BMI at baseline, and chronic
disease at baseline Household-level controls include urban vs. rural, participation in the Oportunidades cash
transfer programme, consumption expenditure at baseline, household size and demographic composition of the
household at baseline, as well as information on the household head analogous to the individual-level controls.
Municipality-level controls include population size, poverty rate, illiteracy rate, percentage of the population
earning less than two minimum wages, percentage of women, and the proportion of households without access
to piped water, without electricity connection and without access to sanitation.

Table Al. Impact of Seguro Popular on nutritional outcomes among adults.
Alternativae samples

a) Unbalanced sample

Difference-in-difference estimates

(1) (2) 3)
Obesity -0.0116 -0.0131 -0.0141
(0.0140) (0.0139) (0.0144)
Overweight -0.0073 -0.0065 -0.0098
(0.0152) (0.0152) (0.0145)
Underweight 0.0021 0.0018 0.0013
(0.0053) (0.0052) (0.0053)
BMI -0.1885 -0.1849 -0.1910
(0.1496) (0.1486) (0.1509)
Individual-level controls X X X
Household-level controls X X
Municipality-level controls X
State-level fixed effects X X X
Observations 13,189 13,189 13,189
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b) Subsample of individuals overweight at baseline
Difference-in-difference estimates

(1) (2) 3)
Obesity -0.0111 -0.0126 -0.0135
(0.0193) (0.0192) (0.0196)
Overweight -0.0174 -0.0174 -0.0147
(0.0187) (0.0185) (0.0177)
Underweight 0.0008 0.0008 0.0009
(0.0024) (0.0025) (0.0024)
BMI -0.1905 -0.1902 -0.1899
(0.1872) (0.1828) (0.1845)
Individual-level controls X X X
Household-level controls X X
Municipality-level controls X
State-level fixed effects X X X
Observations 7,986 7,986 7,986

¢) Subsample of over 40 years

Difference-in-difference estimates

(1) 2) 3)
Obesity -0.0158 -0.0165 -0.0144
(0.0177) (0.0175) (0.0180)
Overweight 0.0123 0.0098 0.0052
(0.0202) (0.0199) (0.0196)
Underweight 0.0036 0.0041 0.0042
(0.0068) (0.0067) (0.0067)
BMI -0.1088 -0.1128 -0.1198
(0.1853) (0.1843) (0.1879)
Individual-level controls X X X
Household-level controls X X
Municipality-level controls X
State-level fixed effects X X X
Observations 6,875 6,875 6,875

Note: Summary of the regression coefficients on Seguro Popular treatment for the four nutritional outcomes of
interest (obesity, overweight, underweight, BMI). All regressions include a linear time trend. Standard errors are
clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. Individual-level controls include sex, age,
years of schooling, civil status, employment status, BMI at baseline, and chronic disease at baseline Household-
level controls include urban vs. rural, participation in the Oportunidades cash transfer programme, consumption
expenditure at baseline, household size and demographic composition of the household at baseline, as well as
information on the household head analogous to the individual-level controls. Municipality-level controls
include population size, poverty rate, illiteracy rate, percentage of the population earning less than two
minimum wages, percentage of women, and the proportion of households without access to piped water,
without electricity connection and without access to sanitation.

43



Table A2. Impact of Seguro Popular on nutritional outcomes among adults. Extended
sample that includes insured under other schemes at baseline

Difference-in-difference estimates

Q) (2) 3)
Obesity -0.0247**%  -0.0251**  -0.0258**
(0.0108) (0.0107) (0.0112)
Overweight -0.0104 -0.0097 -0.0136
(0.0113) (0.0112) (0.0108)
Underweight 0.0013 0.0011 0.0007
(0.0033) (0.0033) (0.0034)
BMI -0.2406%*  -0.2333**  -0.2463**
(0.1167) (0.1167) (0.1173)
Individual-level controls X X X
Household-level controls X X
Municipality-level controls X
State-level fixed effects X X X
Observations 22,123 22,123 22,123

Note: Summary of the regression coefficients on Seguro Popular treatment for the four nutritional outcomes of
interest (obesity, overweight, underweight, BMI). All regressions include a linear time trend. Standard errors are
clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. Individual-level controls include sex, age,
years of schooling, civil status, employment status, BMI at baseline, and chronic disease at baseline Household-
level controls include urban vs. rural, participation in the Oportunidades cash transfer programme, consumption
expenditure at baseline, household size and demographic composition of the household at baseline, as well as
information on the household head analogous to the individual-level controls. Municipality-level controls
include population size, poverty rate, illiteracy rate, percentage of the population earning less than two
minimum wages, percentage of women, and the proportion of households without access to piped water,
without electricity connection and without access to sanitation.

Table A3 Heterogeneous effects

1) 2 (3) “) (%) (6)

Panel A. Outcome variable = Obesity
Seguro Popular 20.025%F  0.033FF%  0.087FF%  -0.059%%F  -0.265%**  -0.010

(0.0112)  (0.0118) (0.0188) (0.0126) (0.0129) (0.0138)
Seguro Popular * Female 0.0145

(0.0093)
. -
Seguro Popular * Age 0.0025%%*
(0.0003)
Seguro Popular * Years of schooling 0.0053 %%
(0.0010)
Seguro Popular * Overweight at
baseline 0.3652% %
(0.0103)

Seguro Popular * Urban -0.0203*
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Linear combination of coefficients

(main effect of SP + interaction term)

Observations
R-squared
Panel B. Outcome variable = BMI

Seguro Popular

Seguro Popular * Female

Seguro Popular * Age

Seguro Popular * Years of schooling

Seguro Popular * Overweight at
baseline

Seguro Popular * Urban

Linear combination of coefficients

(main effect of SP + interaction term)

Observations

R-squared

22,123

0.4873

0.2463%*
(0.1173)

22,123

0.7970

-0.0194

(0.0124)

22,123

0.4873

0.2755%+
(0.1157)
0.0524

(0.0744)

-0.2231*
(0.1283)

22,123
0.7970

-0.0253%*
(0.0116)

22,123
0.4889

1.4586%***
(0.1946)

0.0380%**
(0.0029)

-0.2396*
(0.1232)

22,123
0.7999

(0.0121)

- *k Kok ok -
0.0259 0.0997 0.0303%*
(0.0112) 0.0128)  (0.0119)

22,123 22,123 22,123
0.4879 0.1318 0.4874

0.7293***  3.8912%**  (.2473**
(0.1319) 0.1701)  (0.1249)

0.0746%**

(0.0085)
5.5375%**
(0.1317)
0.0014
(0.1022)

-0.2476%*  1.6464***  -0.2460*

(0.1167) (0.1434)  (0.1247)
22,12

22,123 22,123 3
0.7980 0.2227 0.797

Note: Summary of the regression coefficients on Seguro Popular treatment for two nutritional outcomes of
interest (obesity in Panel A and BMI in Panel B). Difference-in-Difference estimates, standard errors are
clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. All regressions include the full set of
control variables which are also included in column 3 of table 2 (individual-level, household-level and
municipality-level controls, as well as state-level fixed effects), a linear time trend, as well as the main effects
corresponding to the interaction terms presented in each column.

Table A4. Impact of Seguro Popular on nutritional outcomes among adults. Estimates

with supply side controls

Difference-in-difference estimates R-squared

Obesity -0.0097 0.4830
(0.0147)

Overweight -0.0162 0.4176
(0.0146)

Underweight -0.0001 0.0601
(0.0053)

BMI -0.1884 0.7930
(0.1545)
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Individual-level controls

X
Household-level controls X
Municipality-level controls X
Supply side controls X
State-level fixed effects X
Observations 11,767

Note: Summary of the regression coefficients on Seguro Popular treatment for the four nutritional outcomes of
interest (obesity, overweight, underweight, BMI). All regressions include a linear time trend. Standard errors are
clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. Individual-level controls include sex, age,
years of schooling, civil status, employment status, BMI at baseline, and chronic disease at baseline Household-
level controls include urban vs. rural, participation in the Oportunidades cash transfer programme, consumption
expenditure at baseline, household size and demographic composition of the household at baseline, as well as
information on the household head analogous to the individual-level controls. Municipality-level controls
include population size, poverty rate, illiteracy rate, percentage of the population earning less than two
minimum wages, percentage of women, and the proportion of households without access to piped water,
without electricity connection and without access to sanitation.
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Table AS5. Two-stage least squares (2SLS)

Panel A. First stage (outcome = obesity)

(1) 2) A3)
SP coverage (municipality-level) 0.8836%**  ().8928%**k () 893 G*k*
(0.0000) (0.0000) (0.0000)
Individual-level controls X X X
Household-level controls X X
Municipality-level controls X
State-level fixed effects X X X
Underidentification test (F) 88.99 96.09 91.31
P-value <0.0001 <0.0001 <0.0001
Observations 10,941 10,941 10,941
Panel B. Second stage
(1) (2) 3)
Obesity 0.0385 0.0317 0.0699
(0.0459) (0.0452) (0.0452)
Overweight 0.0124 0.0235 0.0203
(0.0466) (0.0464) (0.0499)
Underweight 0.0026 0.0005 0.0014
(0.0138) (0.0140) (0.0147)
BMI 0.1500 0.0876 0.2736
(0.4363) (0.4277) (0.4427)
Individual-level controls X X X
Household-level controls X X
Municipality-level controls X
State-level fixed effects X X X
Observations 10,941 10,941 10,941

Note: Summary of the regression coefficients on Seguro Popular treatment for the four nutritional outcomes of
interest (obesity, overweight, underweight, BMI). All regressions include a linear time trend. Standard errors are
clustered at the municipality-level. *** p<0.01, ** p<0.05, * p<0.1. Individual-level controls include sex, age,
years of schooling, civil status, employment status, BMI at baseline, and chronic disease at baseline Household-
level controls include urban vs. rural, participation in the Oportunidades cash transfer programme, consumption

expenditure at baseline, household size and demographic composition of the household at baseline, as well as
information on the household head analogous to the individual-level controls. Municipality-level controls
include population size, poverty rate, illiteracy rate, percentage of the population earning less than two
minimum wages, percentage of women, and the proportion of households without access to piped water,

without electricity connection and without access to sanitation.
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