

  
    
      Ensayos. Revista de economía 45
        (1) 

      January-June 2026, 29-100

      ISSN Electrónico: 2448-8402 | ISSN Impreso: 1870-221X
         DOI: https://doi.org/10.29105/ensayos45.1-2

      

    

  

  Artículos

  Access to Public Health Insurance and Household’s Dietary Choices, the case of Seguro Popular in Rural Mexico

  Acceso al seguro público de salud y opciones alimentarias de los hogares: el caso del Seguro Popular en el México rural

  iDAgostina Porto1, iDIsai Guizar2*

  1Universidad Panamericana. E-mail: aporto@up.edu.mx

  2Universidad de Guadalajara

   *Autor de correspondencia: isai.guizar@cucea.udg.mx 

  Resumen

  
    Objective: To determine how the dietary choices of rural households in Mexico change once they gain access to medical care programs. 

    Methods: SUR models and DiD estimations using the Mexican health insurance program Seguro Popular as a case of study. 

    Results: Households
      in municipalities with high coverage of Seguro Popular significantly 
      increased their expenditure on processed sugars, and oils and fats. 

    Limitations:  Classification of households was based on municipal-level coverage 
      percentages, which may introduce some misclassification of the 
      households in the treatment and control groups. Additionally, the 
      short-term nature of our post-implementation data limits the 
      generalizability of our findings to longer-term outcomes. 

    Main findings: While
      the program improves access to medical care, it may inadvertently 
      promote poorer dietary choices, which highlights the need for 
      policymakers to consider the broader implications of health insurance 
      programs on nutrition and diet quality.
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  Abstract

  
    Objetivo: Determinar
      cómo cambian las decisiones alimentarias de los hogares rurales en 
      México una vez que obtienen acceso a programas de atención médica. 

    Métodos: Se
      emplearon modelos de Regresiones Aparentemente No Relacionadas (SUR, 
      por sus siglas en inglés) y estimaciones de Diferencias en Diferencias 
      (DiD), utilizando al seguro Seguro Popular como caso de estudio. 

    Resultados: Los hogares ubicados en municipios con alta cobertura de Seguro Popular incrementaron de manera significativa su gasto en azúcares procesados, así como en aceites y grasas. 

    Limitaciones: La
      clasificación de los hogares se basó en porcentajes de cobertura a 
      nivel municipal, lo que puede introducir algún sesgo por clasificación 
      de los hogares en los grupos de control y tratamiento. Asimismo, la 
      naturaleza de corto plazo de los datos posteriores a la implementación 
      del programa limita la generalización de los resultados a efectos de más
      largo plazo. 

    Principales hallazgos: Si
      bien el programa mejora el acceso a los servicios de atención médica, 
      puede promover de manera no intencionada decisiones alimentarias de 
      menor calidad, lo que subraya la necesidad de que los responsables de 
      política pública consideren las implicaciones más amplias de los 
      programas de aseguramiento en salud sobre la nutrición y la calidad de 
      la dieta.
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      Introduction

       ⌅
      The
        expansion of public health systems remains a priority for governments 
        around the world in line with the recommendations of the Sustainable 
        Development Goals (SDGs) initiative of 2015. Policy efforts have focused
        on contributing to goal number three, which aims to “ensure healthy 
        lives and promote well-being for all, at all ages”. Target 3.8 of the 
        SDGs states: “Achieve universal health coverage, including financial 
        risk protection, access to high-quality essential health-care services 
        and access to essential medicine that is safe, effective, high-quality, 
        and affordable, and vaccines for all.” Through free or subsidized health
        insurance programs, governments attempt to ensure that vulnerable 
        populations obtain access to health services.

      Once individuals 
        have gained access to publicly provided insurance, however, not only 
        health, but other socioeconomic variables such as savings and 
        consumption are likely to be affected. Lessons from the literature 
        suggest that an insurance policy helps to reduce out-of-pocket and 
        catastrophic expenditure (Barros, 2008; Doubova et al., 2015; Galarraga et al., 2010; Grogger et al., 2014; Knaul et al., 2006; Knox, 2008; Leininger et al., 2010; Sommers et al., 2017; Sosa-Rubi et al., 2011), lessens the need to maintain precautionary savings either financial or asset-based (Chou et al., 2003; Chou et al., 2004; Wagstaff & Pradhan, 2005), and alters consumption levels (Cheung & Padieu, 2015; Gruber & Yelowitz, 1999; Leininger et al., 2010). In line with this literature, we investigate possible changes in the consumption of food. 

      The final effect of the insurance programs on dietary choices is unknown a priori as an increased level of nutritional awareness or an expansion of 
        disposable income derived from gaining access to medical assistance 
        could lead to the transition to a more nutritionally enriched diet, but 
        it could also incentivize individuals to reduce preventive care habits, 
        including adding unhealthy products to their regular diet, creating a 
        usual case of health hazard, as a result, the health status of the 
        beneficiaries would not necessarily improve, but they would become more 
        reliant on publicly provided medical care, which, under extreme 
        circumstances, could trigger the collapse of public health systems.

      Some
        high-income countries have created public insurance programs with 
        relative success. For example, in Canada, Australia, Finland, Sweden, 
        Norway, and Germany, at least 80% of the population is covered through 
        social protection schemes
      1.
      On the other hand, there are examples in low and middle-income 
      countries such as Mexico, Guatemala, Nicaragua, Nigeria, Costa Rica, 
      Ghana, and Colombia, where similar programs have produced moderate 
      coverage results.
      

      Rather than studying factors that determine the
        success or lack thereof of these programs, which are complex and 
        multifaceted such as the quality, type, and number of health services 
        provided (Buchmueller et al., 2005; Chen et al., 2007; Currie & Gruber, 1996; Escobar et al., 2010; Finkelstein et al., 2012; Ghosh et al., 2017; Guindon, 2014; Hadley, 2003; Knox, 2008; Parker et al., 2018; Sommers et al., 2017; Sosa-Rubi et al., 2009; Trujillo et al., 2005; Wagstaff & Pradhan, 2005; Wagstaff et al., 2009),
        the focus here is on examining the dietary choices of the beneficiaries
        before and after they received access to health services. An increase 
        in unhealthy food consumption in a regular diet may indicate early signs
        of moral hazard.

      We study the case of rural Mexico for three 
        reasons. First, despite having a rich history of public health systems, 
        its primary institutions were designed to serve the working population 
        registered by a formal employer (mainly through IMSS and ISSSTE),
        the more vulnerable, those who were not eligible for any other social 
        security program (excluding those able to afford private health 
        insurance), were only offered access in 2004, when the Mexican Federal 
        government launched Seguro Popular. The program registered 5.3 
        million beneficiaries at its onset, covering about 38% of Mexican 
        municipalities. By the end of 2019, when Seguro Popular was 
        reformed and replaced, the number of beneficiaries had grown to 51 
        million, covering 99.8% of municipalities. Taking advantage of the 
        initial structure of the program we study the food choices of households
        in the municipalities where the program began.

      Second, Mexico’s 
        rates of overweight and obesity have remained the highest in the world 
        for decades. In 2002, 57.1% of the adult population was overweight or 
        obese. At the time of Seguro Popular, in 2004, it was at 58.3% 
        (WHO, Global Health Observatory). Data from 2018, indicates that the 
        prevalence of being overweight and being obese, for the population aged 
        20 years and more, has reached 39.1% and 36.1%, respectively, that is, 
        75.2% in total
      2. Results from this research contribute to understanding how publicly provided programs such as Seguro Popular may influence the population’s health status via food choices.
      

      Third, when concentrating on vulnerable populations, the rural poor become a natural focus. Just prior to the implementation of Seguro Popular, 50% of the Mexican population lived in poverty
      3, and the income of 20% of the total population was insufficient to acquire a basic basket of food4.
      Poverty remained rampant, and by 2004, 47.2% of the Mexican population 
      lived in poverty, while 17.4% still could not afford a basic food 
      basket. More recent data show that between 2018 and 2020, the population
      living in poverty conditions increased from 51.9 to 55.7 million, which
      is about 43.9% of the population. Of particular interest are the rural 
      poor, of whom 56.8% lived in poverty in 2020, and about 75% had no 
      access to health services or social security (CONEVAL, 2021). Moreover, evidence suggests that these 
      communities allocate a higher percentage of their resources toward 
      unhealthy foods than those in urban regions (ENSANUT, 2020). Given the issues of malnutrition outlined 
      above, this exacerbates their vulnerability status and the urgency to 
      better comprehend their dietary choices.
      

      We use the Mexican 
        National Survey of Income and Expenditure (ENIGH) of 2002 and 2004 to 
        quantify and classify the total food expenditure of the rural household 
        into nine categories: (1) animal protein, (2) cereals, (3) fruit and vegetables, (4) milk and derivatives, (5) processed sugars, (6) oils and fats, (7) alcoholic beverages and tobacco, (8) food consumed outside the household, and the remainder is grouped in (9) others.
        Through Difference-in-Difference estimations we compare the expenditure
        on these categories of rural households located in states where Seguro Popular started with that of rural households within the same states that were 
        without the program, before and after the implementation. We find strong
        evidence that Seguro Popular increased the consumption expenditure on the categories of oils and fats, and processed sugars. 

      The rest of this document is organized as follows, the next section provides a brief background on Seguro Popular; section 3 presents a review of the literature that examines similar 
        issues; section 4 characterizes the conceptual framework behind 
        household decision-making and gathers the estimation strategy regarding 
        the data and model; section 5 discusses the results; and section 6 
        concludes.

    
    
      1. Background on Seguro Popular 

       ⌅
      Seguro Popular was launched in 2004 with the aim of providing financial protection to 
        the population lacking social security and access to health care by 
        incorporating them into a public and voluntary insurance program. In 
        2002 the uninsured segment accounted for approximately 57.8% of the 
        country’s total population
      5.
      At its onset, the program was implemented only in selected regions of a
      few states, namely, Colima, Jalisco, Aguascalientes, Tabasco, and 
      Campeche. These areas were chosen based on specific criteria related to 
      their capacity to offer health services.
      

      The only requirement to 
        get enrolled was that one had not already signed up for another social 
        security program. By joining, the beneficiary would commit to adhere to 
        the operation rules of the program (2002), which primarily tried to 
        encourage the insured to adopt health promotion and disease prevention 
        behaviors. In practice, however, there were no enforceable mechanisms in
        place.

      The program was largely financed by the federal government
        through annual contributions, which were determined by three 
        parameters. The first parameter was a social fee or quota, calculated as
        a percentage of a daily general minimum wage in the labor market, based
        on the individual’s income level or decile. The second parameter was a 
        Federal Solidarity Contribution, which represented at least one and a 
        half times the amount of the social fee. The third parameter was a State
        Solidarity Contribution, which equaled at least half the social fee per
        affiliated person.

      The interventions covered by the insurance were defined in the Universal Catalog of Health Services (CAUSES).
        The number of interventions was adjusted annually based on priority 
        criteria and the structural capacity of the state public health network,
        health centers, and general hospitals. In 2019, the Seguro Popular program was replaced by the Instituto de Salud para el Bienestar (INSABI). That year, Seguro Popular guaranteed access to 294 interventions, including 1,807 medical 
        diagnostics, 618 medical procedures, 633 medicines, and 37 medical 
        supplies for general and specialized treatment, urgencies, general 
        surgery, and obstetric consultations.

    
    
      2. Literature Review

       ⌅
      The
        effects of offering public health insurance have been explored in a 
        variety of outcomes, here we describe first some studies that focus on 
        utilization of health facilities as we have presumed the beneficiaries 
        indeed take advantage of the access to a health service gained once they
        have been insured. Next we examined studies focused on the relationship
        with financial variables such as savings and consumption, exploring 
        whether the literature supports the claim that financial decisions are 
        indeed altered. Finally, we describe works that focus on the effects on 
        food consumption and nutritional choices. 

      A review of the 
        existing literature about the relationship between health insurance and 
        households’ medical use for high-income countries can be found in Hadley (2003) and Buchmueller et al. (2005),
        concluding that, overall, the studies consistently report positive and 
        significant impacts of insurance on measures of utilization. Other 
        studies have also shown that health insurance increases health care 
        utilization in adults and children (Currie & Gruber, 1996; Finkelstein et al., 2012; Ghosh et al., 2017; Sommers et al., 2017).
        The evidence from low- and middle-income countries such as China, 
        Colombia, Taiwan, and Vietnam, indicates that insurance programs have 
        increased outpatient and inpatient utilization in rural and impoverished
        households (Chen et al., 2007; Guindon, 2014; Trujillo et al., 2005; Wagstaff & Pradhan, 2005; Wagstaff et al., 2009).

      Mixing results come from evaluations of the Mexican Seguro Popular. Rivera-Hernandez et al.’s (2019) reported that Seguro Popular had no significant effect on the use of preventive services (including 
        screening for diabetes, hypertension, breast cancer, and cervical 
        cancer) among adults aged 50 to 75 years, while Sosa-Rubi et al. (2009) found that adults with diabetes who were enrolled had significantly 
        more access to blood glucose control tests compared to uninsured adults. Knox (2008) also found increased health care utilization, especially in health 
        center visits and hospitalization, and decreased usage of private care 
        providers such as private doctors and pharmacies. Parker et al. (2018) investigated how the program affected the use of health services and 
        diagnostic tests among population aged 50 and older, using the 
        longitudinal Mexican Health and Aging Study from 2001 to 2012. They 
        examined how the impact of the program varied depending on the 
        availability of health services before the program started and the 
        evidence indicates notable disparities in the effects of Seguro Popular, depending on how accessible health services were. Findings imply that 
        the population with greater access to health services experiences more 
        substantial and widespread benefits when there is the presence of an 
        illness.

      A large body of literature has found that reductions of 
        catastrophic and out-of-pocket health expenditures result from the 
        implementation of health insurance programs (Barros, 2008; Doubova et al., 2015; Galarraga et al., 2010; Grogger et al., 2014; Knaul et al., 2006; Knox, 2008; Leininger et al., 2010; Sommers et al., 2017; Sosa-Rubi et al., 2011), the probability that households will incur impoverishing expenditures also lowers (Knaulet al., 2018).
        Consequently, the disposable income of the newly insured might rise; 
        the evidence points out that health insurance reduces uncertainty, 
        enabling households to reduce precautionary savings (Chou, Liu, & Huang, 2004; Wagstaff & Pradhan, 2005). For example, the Medicaid program in the United States led to a reduction in savings and an increase in consumption (Gruber & Yelowitz, 1999; Leininger et al., 2010). Chou et al. (2003) studied the effect of health insurance on households’ precautionary 
        savings using Taiwan’s 1995 introduction of National Health Insurance 
        and found a reduction in savings by an average of 8.6–13.7%.

       Cheung and Padieu (2015) pointed out that the New Cooperative Medical Scheme’s (NCMS) allowed 
        households to lower savings and boost consumption in rural China. Kirdruanga and Glewwe (2018) studied the impact of Thailand’s Universal Health Coverage Scheme (UCS)
        on households’ savings, and they found that, in the short run, the UCS 
        had little or no impact on either households’ savings or households’ 
        consumption expenditures. No effect on savings was found in the long run
        (unless savings is defined to include consumption of durable goods). 
        The increased disposable income can also be associated with changes in 
        labor supply. The literature has produced mixed results, depending on 
        gender, age, and other specific socioeconomic characteristics. 
        Contractions in labor supply can be found in Knox (2008) and Chou and Staiger (2001), while evidence of increases can be found in Garthwaite et al. (2014) and Valle (2014).

      The
        evidence described so far generally supports the notion that providing 
        health insurance fosters the use of health facilities, reduces 
        catastrophic and out-of-pocket health expenditures, and decreases 
        precautionary savings. We now explore the literature that offers 
        insights into how consumption decisions are altered. Gruber and Yelowitz (1999) documented that eligibility to the program Medicaid in the USA, was strongly associated with consumption expenditures. Leininger et al. (2010) focused on studying the Children’s Health Insurance Program (CHIP), 
        which provides health coverage to eligible children through Medicaid, 
        using the Consumer Expenditure Survey (from 1996 to 2002) they found 
        that eligibility for CHIP is associated with an increase in overall 
        expenditure, most of which is allocated to consumption of basic needs 
        (housing, food, and transportation).

      Evidence from low- and middle-income countries shows comparable results. Wagstaff and Pradhan (2005) studied the effects of the introduction of Vietnam’s Health Insurance 
        (VHI) program on health outcomes and nonmedical household consumption. 
        Using propensity score matching with a double-difference estimator ( 
        representing households with partial or full family coverage), they 
        found that the program increased nonmedical household consumption, 
        including food consumption. The program also impacted favorably on the 
        height-for-age and weight-for-age of young school children and the body 
        mass index among adults.

       Kirdruanga and Glewwe (2018) studied Thailand’s Universal Health Coverage Scheme (UCS) on 
        households’ consumption using data from the Socio-Economic Survey (SES) 
        and the Health and Welfare Survey (HWS). They found evidence of 
        increased consumption, especially of durable goods, over time (from 2001
        to 2007). The UCS’s increased consumption was identified as both an 
        income effect (by reducing out-of-pocket medical costs) and a risk 
        reduction effect.

      Analysis of the New Cooperative Medical Scheme 
        (NCMS) in rural China has also shown that consumption increases among 
        insured individuals (Bai & Wu, 2014; Cheung & Padieu, 2015; Zhao, 2018). Using data from the China Health and Nutrition Survey (CHNS), Cheung and Padieu (2015) showed that higher middle-income participants tended to reduce their 
        savings and increase their consumption. For the poorest households, 
        however, they found no effects, likely due to their considerable 
        dissaving and borrowing constraints, as their consumption expenditures 
        were higher than their average income. The share of the food consumption
        budget was estimated at around 145%.

       Zhao (2018) studied the specific impact of the critical illness insurance (CII), an
        expansion of the NCMS program, on the consumption of rural households 
        and found that the CII increased per capita daily household consumption 
        by 15%. The study also identified heterogeneity in the consumption 
        smoothing effects of CII across households of different income levels as
        the policy exacerbated consumption inequality among rural households.

       Panchalingam (2020) examined the Medicaid expansion program, focusing on the patterns of 
        non-healthcare consumption of insured households. The author found that 
        eligible families spent less on fresh food per adult and more on health 
        and beauty products. He et al. (2020) investigated the impact of the 2010 Patient Protection and the 
        Affordable Care Act (ACA) on non-alcoholic beverage choices in 
        low-income households. Their results indicate that diet-carbonated soft 
        drinks and bottled water purchases increased, while carbonated soft 
        drinks, fruit juice, fruit drinks, milk, and tea remained constant. They
        also found that the policy decreased sugar purchases and increased 
        purchases of non-alcoholic beverage products with lower sugar content.

      Given
        the changes caused in consumption, health has also been associated with
        changes in obesity and overweight rates. Studies based on the 
        Affordable Care Act (ACA) show mixed results, while some studies find 
        that overweight and obesity rates decrease (Barbaresco et al., 2015; Courtemanche & Zapata, 2013; Rhubart, 2018). There are also findings that body mass index and obesity tend to increase (Bhattacharya et al., 2009). Bhattacharya et al. (2009) argued that health insurance induces a moral hazard effect by weakening
        incentives to lose weight. The moral hazard effects on the behavior of 
        insured households have also been examined by Rashad and Markowitz 
        (2009, 2010), who found that having insurance is associated with a 
        higher body mass index but not with a higher probability of being obese.

      Evidence from less developed countries is more specific on consumption across food groups. Fan et al. (2021) studied the impact of the public health insurance New Cooperative 
        Medical Scheme (NCMS) on childhood nutrition in poor rural households in
        China (2004, 2006, 2009, and 2011), aiming to identify the mechanisms 
        through which health insurance coverage affects nutritional intake. The 
        study showed that NCMS was associated with a decline in calories, fat, 
        and protein intake and an increase in carbohydrates. Increments in 
        out-of-pocket medical expenses were identified as the primary channel 
        through which the NCMS affected children’s nutritional intake, as NCMS 
        coverage tended to encourage the use of higher-level medical providers.

       Chen et al. (2022) studied the impact of enrollment in the NCMS program on the insured’s 
        diet diversity and balance. Their results revealed benefits in diet 
        diversity, overall diet balance, and nutritional intake. For those 
        enrolled, they found evidence of under-consumption of animal products 
        and fruits, and of over-consumption of grains, pointing out what they 
        refer to as a potential health risk on the insured.

      The work of Costa-Font et al. (2020) is, to our knowledge, the only study that investigates the effects of Seguro Popular on health and nutritional choices. They analyzed the effect of the 
        program on individuals who are overweight and obese, and food 
        consumption using three waves of the Mexican Family Life Survey (MxFLS):
        one pre-treatment (2002) and two covering the expansion of the program 
        (2005 and 2009). The study primarily focuses on the nutritional choices 
        and outcomes of households benefiting from the program. Their findings 
        indicate that Seguro Popular had no discernible impact, as their 
        coefficients on all outcomes are remarkably close to zero and not 
        statistically significant. Their choice of methods, surveys and 
        geographic focus differ from ours, which may explain the different 
        results obtained.

    
    
      3. Estimation Strategy

       ⌅
      The econometric analysis begins with the estimation of systems of Seemingly Unrelated Equations (SUR) introduced by Zellner (1962).
        The explained variables here are the expenditures in each of the food 
        groups. In the SUR models, the equations are linked, as their 
        disturbances are allowed to be correlated, feeding the system with 
        additional information that would be missed if the expenditure equations
        were considered separately. The correlation in disturbances among the 
        equations that explain household expenditure could come from the same 
        sources, such as income, price levels, or household characteristics, 
        gaining efficiency in the estimation by combining the information on 
        different equations.

      There are nine regression equations each for 
        the nine discrete categories of food. Although the demand for each 
        category is represented in individual equations, any income shock will 
        likely affect the demand for all categories. A SUR system is then 
        appropriate to capture this relationship among the equations through the
        error term. Consumption of the food f of household h is expressed in equation (1) as follows:
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      While the SUR model will help us capture the effect of Seguro Popular once it was implemented, we are aware of possible self-selection 
        issues. To isolate the causal effect of the program considering a 
        temporal dimension, before and after the intervention, we implement a 
        quasi-experimental design and estimate the effect through a difference 
        in differences (DiD) approach. The DiD technique compares the changes in
        food expenditure over time between two groups, treatment (population 
        that received the insurance) vs control (the group that did not), while 
        controlling for other socioeconomic characteristics. This estimation 
        method is useful when the data stem from a natural experiment (or 
        quasi-experiment) (Wooldridge, 2013), like when an exogenous event, such as Seguro Popular, occurs. The control and treatment groups emerge naturally due to the policy change.

      Simply
        measuring the impact of the program as the difference in the output 
        before and after the intervention would not be an accurate estimation 
        either since other individual and household factors might have also 
        changed and influenced the magnitude of the effect. Changes in the 
        expenditures would be incorrectly attributed only to the public 
        intervention under study. The DiD approach helps to isolate the impact 
        of the policy but requires a reliable approach to consider the possible 
        selection bias. To illustrate the procedure, we follow Duflo et al., (2008), define:
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            hT: the average consumption expenditure on a given food category by the household h that participates in Seguro Popular
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            hC: the average consumption expenditure on a given food category by the household h that does not participate in Seguro Popular.

        

      

      Since
        a household either participates or not in the program, the estimate of 
        interest is rather the average effect in the population,
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        With access to data on both groups, the effect can be obtained by 
        taking the difference in expected consumption between the group of 
        households with Seguro Popular,
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      The selection bias can be theoretically illustrated by subtracting and adding
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        hC|T] to equation (5),
        this is the expected consumption expenditure on the food category of 
        interest for a household in the treatment group had it not been treated,
        thus:
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      where:
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         captures the effect of the Seguro Popular
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         is the selection bias. It captures the difference in 
        potential expenditure between treatment and comparison households; 
        treatment households might have had different average expenditures even 
        if they were not treated.

      With a difference-in-difference 
        approach we use data on consumption expenditures before (period 0, year 
        2002) and after (period 1, year 2004) the implementation of Seguro Popular to control for pre-existing differences between the two groups, and 
        under the assumption that differences between the groups remained 
        constant over time (followed parallel trends), the 
        difference-in-difference estimator is:
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      If the parallel trends assumption holds, equation (7) provides an unbiased estimate of the effect of Seguro Popular on the consumption expenditure of the types of food of interest. It can be written as:
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      which 
        indicates that the consumption expenditure in the treatment group, 
        without access to public health insurance, would have followed the same 
        time trend as the control group. The DiD estimator is then obtained by estimating the following linear regression model, for each food category f:
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      where
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        is a dummy variable taking values of one for the post-implementation period, 2004, and
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        is a dummy for the treatment group. The difference-in-difference estimate
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        measures the effect of Seguro Popular (different changes over time), the difference between the calculated trends for the treatments and control group.

      In the estimations, the treatment and control group were created based on the percentage of coverage of Seguro Popular within the municipality where the households resided. We classified the
        sample in four groups, starting with municipalities where the program 
        was not offered (0% coverage), followed by a group with municipalities 
        with low coverage (25 - 50%), the third group represents medium coverage
        (50 – 75%), and the fourth group contains those municipalities with 
        high coverage (>75%). Households located in municipalities where the 
        program's coverage was higher than 50% constitute the treatment group, 
        and those with no coverage form the control group. Ideally, only 
        municipalities with high or full coverage would form the treatment 
        group. Unfortunately, the number of observations here is extremely low 
        (see Table 2), which 
        motivated us to add all municipalities with medium coverage. Results 
        then would be seen as a lower bound approximation to the true effects.

    
    
      4. Data Description

       ⌅
      Data for the empirical analysis come from The Mexican National Household Income and Expenditure Survey (ENIGH)
        of 2002 and 2004. It distinguishes urban from rural communities (< 
        2,500 inhabitants), allowing us to focus only on the latter. The sample 
        of 2002 represents 3,305,493 rural households and 3,339,657 in the 
        sample of 2004. The survey is rich in information; it provides detailed 
        data on consumption, including expenses and the amounts of food 
        consumed, income, as well as demographic and other socio-economic 
        characteristics of both the household and each household member.

      The
        survey labels the different expenditures by group codes. The purposes 
        of this research require the information labeled with code “A”, which 
        identifies expenses on “food and drinks”. This group represents more 
        than 80% of the total spending on household intake. All products 
        included in food and drinks are further classified into the nine different categories shown in Table 1. Namely, (1) animal protein, (2) cereals, (3) fruit and vegetables, (4) milk and derivatives, (5) processed sugars, (6) oils and fats, (7) alcoholic beverages and tobacco, (8) food consumed outside the household, and the remainder is grouped in (9) others.
        Consumption expenditures in each one of these nine categories are the 
        explanatory variables that form the system represented in equation (2) for the SUR model, and that will be individually regressed to obtain the DiD estimator shown in equation (8). 

      Table 1.  Composition of the basket of food by category

      
        
          
            
              
              
              
              
              
              
                
                  	 
                  	Category
                  	Items
                

              
              
                
                  	1
                  	Animal protein
                  	Beef, veal, pork, poultry, fish, and seafood.
                

                
                  	2
                  	Cereals
                  	Corn, wheat, rice, and other grains.
                

                
                  	3
                  	Fruit and vegetables
                  	Vegetables, fruits, legumes, seeds, and tubers.
                

                
                  	4
                  	Milk and its derivatives
                  	Milk, cheese, cream, and butter.
                

                
                  	5
                  	Processed sugars
                  	Sugar, honey, chocolate, sweets, desserts, artificially flavored drinks, and syrup.
                

                
                  	6
                  	Oil and fats
                  	Vegetable oil, coconut oil, margarine, lard, vegetable shortening, and other oils.
                

                
                  	7
                  	Alcoholic beverages and tobacco
                  	Liquor, wine, beer, and cigarettes.
                

                
                  	8
                  	Food consumed outside the household
                  	Breakfast, lunch, and dinner without distinction between specific products.
                

                
                  	9
                  	Others
                  	Others not included above.
                

              
            

          

        

      

      

      
        Source: Authors’ creation using data from the ENIGH, 2022 and 2004.

        

      

       Table 2 shows how 
        rural households distributed their food expenses in 2002 (left panel) 
        and 2004 (right panel). The columns separate the municipalities 
        according to the proportion of households that Seguro Popular insured. As in 2002 Seguro Popular had not been implemented, this comparison helps us identify changes in 
        expenditure behavior before and after the policy at different levels of 
        coverage. For example, column [1] in the left panel indicates that in 
        2002, in households where the policy would remain absent, 27.7% of the 
        total expense was allocated to consumption of food and vegetables, 23% was spent on cereals, followed by animal protein with 16.8%, these three categories then accounted for nearly 70% of the
        total. In column [4], which shows the expenditure distribution of 
        households located in municipalities where the coverage would be high 
        (over 75%), a similar pattern of expenditure emerges, with food and vegetables accounting for 23.7%, followed by cereals 23.3%, and animal protein with 15.5%. The right panel shows the expenditure shares once the 
        policy was introduced. Column [4] indicates that in households that were
        granted access to Seguro Popular, there was a decrease in the participation of fruit and vegetables of about 8 percentage points, to 15.8%, this change appears meaningful 
        as in households that remained excluded, column [1], the proportion only
        reduced by 5.7 pp, to 22%. The intake of processed sugars appears to have increased among those covered by the policy since the 
        share of expenditure in this category more than doubled (from 4.9% to 
        10.5%). Cereals do not show notable changes, while there was a small increase in the share of expenditure on Animal Protein (about 3pp). 

      Table 2.  Households’ distribution of food 
        expenditure, 2002 and 2004, by food category and coverage of Seguro 
        Popular in rural Municipalities

      
        
          
            
              
              
              
              
              
              
                
                  	 
                  	2002 
                  	2004 
                

                
                  	Coverage of Seguro Popular
                  	0%
                  	>0-50%
                  	50-75%
                  	75-100%
                  	0%
                  	>0-50%
                  	50-75%
                  	75-100%
                

                
                  	 
                  	[1]
                  	[2]
                  	[3]
                  	[4]
                  	[1]
                  	[2]
                  	[3]
                  	[4]
                

              
              
                
                  	Animal protein
                  	16.8%
                  	21.0%
                  	20.4%
                  	15.5%
                  	17.1%
                  	18.2%
                  	16.8%
                  	18.1%
                

                
                  	Cereals
                  	23.0%
                  	22.5%
                  	26.8%
                  	23.3%
                  	20.8%
                  	21.8%
                  	20.8%
                  	23.3%
                

                
                  	Milk and its derivatives
                  	6.5%
                  	7.1%
                  	4.8%
                  	3.2%
                  	6.4%
                  	7.4%
                  	5.3%
                  	7.0%
                

                
                  	Fruit and vegetables
                  	27.7%
                  	21.4%
                  	20.9%
                  	23.7%
                  	22.0%
                  	21.0%
                  	20.1%
                  	15.8%
                

                
                  	Processed sugars
                  	9.2%
                  	8.3%
                  	9.9%
                  	4.9%
                  	8.4%
                  	9.6%
                  	12.1%
                  	10.5%
                

                
                  	Oil and fats
                  	4.6%
                  	3.7%
                  	3.4%
                  	6.3%
                  	2.4%
                  	3.6%
                  	4.3%
                  	3.4%
                

                
                  	Alcoholic beverages and tobacco
                  	0.7%
                  	1.0%
                  	2.0%
                  	1.0%
                  	0.4%
                  	1.1%
                  	1.1%
                  	0.7%
                

                
                  	Outside
                  	2.4%
                  	5.6%
                  	2.4%
                  	4.4%
                  	9.1%
                  	5.4%
                  	5.2%
                  	5.1%
                

                
                  	Others
                  	9.1%
                  	9.6%
                  	9.4%
                  	17.7%
                  	13.5%
                  	11.9%
                  	14.2%
                  	16.2%
                

                
                  	Total
                  	100.0%
                  	100.0%
                  	100.0%
                  	100.0%
                  	100.0%
                  	100.0%
                  	100.0%
                  	100.0%
                

                
                  	N Households
                  	1,373,742
                  	1,436,701
                  	158,124
                  	1,887
                  	978,280
                  	1,803,878
                  	159,303
                  	7,958
                

                
                  	N observant ions
                  	733
                  	987
                  	231
                  	17
                  	816
                  	973
                  	297
                  	37
                

              
            

          

        

      

      

      
        Source: Authors calculations using data from the ENIGH 2022, 2004.

        

      

       Table 3 compares the average expenditure in food for the treated, before and after the policy. The t-test results support a statistically significant reduction in Animal Protein and Cereals, of about $400 in both cases. We cannot know from the survey what 
        specific types of food households consume away from home, but the 
        expenditure in this category, labeled Outside, increased and the change is statistically significant. The category of Others also shows a statistically significant increment. 

      Table 3.  Average expenditure in food before and after the policy, treated households

      
        
          
            
              
              
              
              
              
              
              
                
                  	 
                  	2002 
                  	2004 
                  	 p-value
                

                
                  	Food type
                  	Amount
                  	Proportion
                  	Amount
                  	Proportion
                  	 
                

              
              
                
                  	Animal protein
                  	$1,654.20
                  	20.3%
                  	$1,299.40
                  	16.9%
                  	0.0129(*)
                

                
                  	Cereals
                  	$1,876.43
                  	26.8%
                  	$1,400.14
                  	20.9%
                  	0.0000(***)
                

                
                  	Milk and its derivatives
                  	$380.53
                  	4.8%
                  	$423.39
                  	5.4%
                  	0.4545
                

                
                  	Fruit and vegetables
                  	$1,403.26
                  	20.9%
                  	$1,311.23
                  	19.9%
                  	0.3321
                

                
                  	Processed sugars
                  	$680.15
                  	9.9%
                  	$708.41
                  	12.1%
                  	0.6045
                

                
                  	Oil and fats
                  	$240.14
                  	3.5%
                  	$240.83
                  	4.2%
                  	0.9798
                

                
                  	Alcoholic beverages and tobacco
                  	$136.57
                  	2.0%
                  	$59.71
                  	1.1%
                  	0.1128
                

                
                  	Outside
                  	$236.53
                  	9.5%
                  	$440.90
                  	14.3%
                  	0.0331(*)
                

                
                  	Others
                  	$685.05
                  	2.4%
                  	$925.79
                  	5.2%
                  	0.0005(***)
                

                
                  	N Households
                  	160,011
                  	167,261
                  	
                

                
                  	N observations
                  	248
                  	334
                  	
                

                
                  	p<0.10,*p<0.05, **p<0.01, ***p<0.001
                

              
            

          

        

      

      

      
        Source: Authors’ calculations using data from the ENIGH 2022, 2004. Note: All expenditures are expressed in real values using December 2018 as the base month.

        

      

      Comparing the expenditure distribution in food before Seguro Popular between the treatment group and the control group (as shown in Table 4),
        allows us to observe a notably different spending behavior between the 
        groups. On average, the treated group had significantly higher 
        expenditures in Animal Protein, Cereals, and Processed sugars, but lower in Fruit and vegetables and Milk and its derivatives.

      Table 4.  Comparison of average food expenditure between control and treatment groups before Seguro Popular (2002)

      
        
          
            
              
              
              
              
              
              
              
                
                  	 
                  	Control 
                  	Treatment 
                  	 p-value
                

                
                  	Food type
                  	Amount
                  	Proportion
                  	Amount
                  	Proportion
                  	 
                

              
              
                
                  	Animal protein
                  	1,245.53
                  	16.8%
                  	1,654.20
                  	20.3%
                  	0.0015(**)
                

                
                  	Cereals
                  	1,390.87
                  	23.0%
                  	1,876.43
                  	26.8%
                  	0.0000(***)
                

                
                  	Milk and its derivatives
                  	484.95
                  	6.5%
                  	380.53
                  	4.8%
                  	0.0364(*)
                

                
                  	Fruit and vegetables
                  	1,736.55
                  	27.7%
                  	1,403.26
                  	20.9%
                  	0.0000(***)
                

                
                  	Processed sugars
                  	575.99
                  	9.2%
                  	680.15
                  	9.9%
                  	0.0302(*)
                

                
                  	Oil and fats
                  	264.89
                  	4.6%
                  	240.14
                  	3.5%
                  	0.2440
                

                
                  	Alcoholic beverages and tobacco
                  	29.11
                  	0.7%
                  	136.57
                  	2.0%
                  	0.0112(*)
                

                
                  	Outside
                  	273.91
                  	9.1%
                  	236.53
                  	9.5%
                  	0.6546
                

                
                  	Others
                  	555.95
                  	2.4%
                  	685.05
                  	2.4%
                  	0.0088(**)
                

                
                  	N Households
                  	1,373,742
                  	160,011
                  	
                

                
                  	N observations
                  	733
                  	248
                  	
                

                
                  	.p<0.10,*p<0.05, **p<0.01, ***p<0.001
                

              
            

          

        

      

      

      
        Source: Authors’ calculations using data from the ENIGH 2022, 2004.

        

      

      Various explanatory variables
      6 will be employed in the estimations; these are used to control for 
      socio-economic characteristics at the head of the household, household, 
      municipality, and state levels that could have influenced the spending 
      choices. Mean values for the two groups, before and after the 
      intervention, and for all the variables considered are presented in Table 5.
      The values portray relatively similar groups, in both, the average 
      number of male household members is around 2, equal to the average of 2 
      female members. The average number of older adults (> 65 years) is 
      less than the unity, and of minors (<18 years) is 1. In 2002, the 
      average monetary income for beneficiaries’ households was $13,154.65, 
      and for the non-beneficiaries was $12,957.37 (a $197.29 difference), 
      this gap widened in 2004, as beneficiaries’ households had a quarterly 
      income increment of $56.40, while for those in the control group it grew
      by $2,671.89. The number of employed members per household remained 
      between 1 and 2, and around 70% of households received a social 
      transfer. The household head level of education with the highest 
      proportion is basic education, with about 60% of households having an 
      average head age of 48.
      

      Municipal variables are chosen to reflect
        households' socio-economic and infrastructural aspects that may 
        influence household food consumption, shaping dietary consumption 
        patterns. The average of accredited years of schooling is 5.80. The 
        percentage of the population aged 15 years and over without any school 
        year completed is 16%, 80% of households are male-headed, the percentage
        of households without piped water, drainage, and electricity is around 
        4%, 70% of private dwellings households inhabited a floor made of a 
        material other than dirt, and 10% of the population aged 5 and over 
        speaks an indigenous language.

      The parallel trends assumption in the DiD procedure means that with the absence of Seguro Popular, the food spending behavior of the two groups would have followed the 
        same trend over time. In satisfying the assumption it is useful to 
        examine how similar the groups were before the program. We resort to 
        weighted t-tests for means to this end, the p-values (Table 11)
        indicate that the groups were statistically different in a handful of 
        features; in particular, the proportion of older adults (>65) and 
        male children (7-15) are larger in the control group. The variables for 
        education suggest individuals in the treatment group completed more 
        schooling years. The percentage of male-headed households and the 
        proportion of households where the floor is not made of dirt are also 
        higher for the treated.

      Table 5.  Mean values of observable socioeconomic characteristics, by group and year

      
        
          
            
              
              
              
              
              
              
                
                  	 
                  	2002 
                  	2004 
                

                
                  	Variable
                  	Control
                  	Treatment
                  	Control
                  	Treatment
                

              
              
                
                  	Quarterly monetary income in Mexican Pesos
                  	12,957.37
                  	13,154.65
                  	15,629.26
                  	13,211.05
                

                
                  	Number of males
                  	1.99
                  	2.01
                  	1.96
                  	2.13
                

                
                  	Number of females
                  	2.14
                  	2.15
                  	2.09
                  	1.84
                

                
                  	Number of children (<18 years)
                  	1.16
                  	1.19
                  	1.12
                  	1.01
                

                
                  	Number of older adults (>65 years)
                  	0.38
                  	0.27
                  	0.37
                  	0.38
                

                
                  	Number of employed members
                  	1.53
                  	1.60
                  	1.62
                  	1.41
                

                
                  	Receives transfers (= 1 if yes, 0 if not)
                  	0.69
                  	0.68
                  	0.65
                  	0.76
                

                
                  	Number of male children between 0 and 6 years
                  	0.22
                  	0.27
                  	0.28
                  	0.26
                

                
                  	Number of female children between 0 and 6 years
                  	0.25
                  	0.29
                  	0.21
                  	0.16
                

                
                  	Number of male children between 7 and 15 years
                  	0.54
                  	0.39
                  	0.41
                  	0.48
                

                
                  	Number of female children between 7 and 15 years
                  	0.46
                  	0.55
                  	0.39
                  	0.32
                

                
                  	Level of education not registered (= 1 if yes, 0 if not)
                  	0.06
                  	0.04
                  	0.00
                  	0.00
                

                
                  	Level 0 of education registered (= 1 if yes, 0 if not)
                  	0.33
                  	0.25
                  	0.26
                  	0.22
                

                
                  	Basic education level registered (= 1 if yes, 0 if not)
                  	0.59
                  	0.69
                  	0.54
                  	0.62
                

                
                  	Middle education level registered (= 1 if yes, 0 if not)
                  	0.02
                  	0.02
                  	0.16
                  	0.14
                

                
                  	Higher education level registered (= 1 if yes, 0 if not)
                  	0.01
                  	0.00
                  	0.04
                  	0.02
                

                
                  	Age of the household head
                  	48.99
                  	47.62
                  	49.32
                  	50.71
                

                
                  	% of the population aged 15 years and over without any school year completed
                  	0.21
                  	0.13
                  	0.23
                  	0.03
                

                
                  	Average school years
                  	5.74
                  	5.92
                  	5.86
                  	5.87
                

                
                  	% of the population aged 5 and over that speaks an Indigenous language
                  	0.11
                  	0.10
                  	0.11
                  	0.08
                

                
                  	% of male-headed households
                  	0.79
                  	0.81
                  	0.79
                  	0.82
                

                
                  	% of private dwellings inhabited with a floor made of a material other than dirt
                  	0.60
                  	0.70
                  	0.70
                  	0.78
                

                
                  	% of private inhabited homes that do not have piped water, drainage, and electricity
                  	0.04
                  	0.04
                  	0.04
                  	0.04
                

                
                  	N Households
                  	1,373,742
                  	160,011
                  	978,280
                  	167,261
                

                
                  	N observations
                  	733
                  	248
                  	816
                  	334
                

              
            

          

        

      

      

      
        Source: Authors’ calculations using data from the ENIGH 2022, 2004.

        

      

      Table 6.  Tests for means of independent variables: control vs treatment, 2002

      
        
          
            
              
              
              
              
              
              
                
                  	 
                  	2002 
                  	 
                

                
                  	 
                  	Control
                  	Treatment
                  	 p-value
                

                
                  	Mean
                  	Mean
                

              
              
                
                  	Monetary income
                  	12,957.366
                  	13,154.653
                  	0.7632
                

                
                  	Number of males
                  	1.993
                  	2.007
                  	0.8808
                

                
                  	Number of females
                  	2.142
                  	2.145
                  	0.9767
                

                
                  	Number of minors (<18 years)
                  	1.163
                  	1.191
                  	0.7784
                

                
                  	Number of older adults (>65 years)
                  	0.380
                  	0.273
                  	0.0169(*)
                

                
                  	Number of employed members
                  	1.529
                  	1.605
                  	0.2999
                

                
                  	Receives transfers (= 1 if yes, 0 if not)
                  	0.695
                  	0.680
                  	0.6598
                

                
                  	Number of male children between 0 and 6 years
                  	0.221
                  	0.273
                  	0.1894
                

                
                  	Number of female children between 0 and 6 years
                  	0.247
                  	0.286
                  	0.3686
                

                
                  	Number of male children between 7 and 15 years
                  	0.536
                  	0.391
                  	0.0061(**)
                

                
                  	Number of female children between 7 and 15 years
                  	0.459
                  	0.553
                  	0.1628
                

                
                  	Level of education not registered (= 1 if yes, 0 if not)
                  	0.057
                  	0.036
                  	0.1423
                

                
                  	Level 0 of education registered (= 1 if yes, 0 if not)
                  	0.331
                  	0.252
                  	0.0167(*)
                

                
                  	Basic education level registered (= 1 if yes, 0 if not)
                  	0.592
                  	0.690
                  	0.0045(**)
                

                
                  	Middle education level registered (= 1 if yes, 0 if not)
                  	0.015
                  	0.021
                  	0.5404
                

                
                  	Higher education level registered (= 1 if yes, 0 if not)
                  	0.005
                  	0.000
                  	0.0794(.)
                

                
                  	Household head age
                  	48.988
                  	47.619
                  	0.3308
                

                
                  	% of the population aged 15 years and over without any school year completed 
                  	0.210
                  	0.127
                  	0.0000(***)
                

                
                  	Average school years
                  	5.739
                  	5.921
                  	0.0476(*)
                

                
                  	% of the population aged 5 and over that speaks an indigenous language
                  	0.108
                  	0.102
                  	0.0730(.)
                

                
                  	% Male-headed households
                  	0.793
                  	0.814
                  	0.0000(***)
                

                
                  	% of private dwellings inhabited with a floor made of a material other than dirt
                  	0.601
                  	0.701
                  	0.0000(***)
                

                
                  	% of private inhabited homes that do not have piped water, drainage, and electricity
                  	0.043
                  	0.039
                  	0.2511
                

                
                  	N Households
                  	1,373,742
                  	160,011
                  	
                

                
                  	N observations
                  	733
                  	248
                  	
                

                
                  	.<p0.1,*p<0.05, **p<0.01, ***p<0.001
                  	
                  	
                  	
                

              
            

          

        

      

      

      
        Source: Authors’ calculations using data from the ENIGH 2022, 2004.

        

      

      Thus,
        despite the groups being similar in several features including total 
        income, we cannot presume the two groups to be perfectly identical 
        before the implementation of Seguro Popular. Recognizing these 
        pre-existing disparities is essential, as they could introduce bias and 
        confound the estimated treatment effect. Pre-existing differences 
        between the groups may have potential implications for subsequent 
        expenditure outcomes and decision-making processes. By identifying and 
        accounting for these disparities, we can better comprehend the potential
        effects of these differences on the outcomes of interest, which allows 
        us to mitigate the risk of drawing erroneous conclusions in our 
        estimation of the Seguro Popular program’s impact.

      In this 
        analytical context, we further examine changes in the observed 
        characteristics of the treated group from 2002 to 2004. The outcomes of 
        the weighted t-tests, as presented in Table 7,
        reveal significant differences across demographic, educational, and 
        municipal characteristics, observed in 16 out of the 23 variables. It is
        important to note that income levels remained statistically unchanged 
        during this period, and therefore, if any changes in food consumption 
        are found, they should not be attributed to an increase in income.

      Table 7.  Tests for means of independent variables: treatment group, 2002 vs 2004

      
        
          
            
              
              
              
              
              
              
              
                
                  	 
                  	2002
                  	2004
                  	 
                

                
                  	 
                  	Treatment
                  	Treatment
                  	 p-value
                

                
                  	Mean
                  	Mean
                

              
              
                
                  	Monetary income
                  	13,154.653
                  	13,211.052
                  	0.9414
                

                
                  	Number of males
                  	2.007
                  	2.131
                  	0.2692
                

                
                  	Number of females
                  	2.145
                  	1.843
                  	0.0055(**)
                

                
                  	Number of minors (<18 years)
                  	1.191
                  	1.010
                  	0.0970(.)
                

                
                  	Number of older adults (>65 years)
                  	0.273
                  	0.378
                  	0.0449(*)
                

                
                  	Number of employed members
                  	1.605
                  	1.411
                  	0.0201(*)
                

                
                  	Receives transfers (= 1 if yes, 0 if not)
                  	0.680
                  	0.765
                  	0.0242(*)
                

                
                  	Number of male children between 0 and 6 years
                  	0.273
                  	0.256
                  	0.7298
                

                
                  	Number of female children between 0 and 6 years
                  	0.286
                  	0.159
                  	0.0044(**)
                

                
                  	Number of male children between 7 and 15 years
                  	0.391
                  	0.477
                  	0.1768
                

                
                  	Number of female children between 7 and 15 years
                  	0.553
                  	0.315
                  	0.0011(**)
                

                
                  	Level of education not registered (= 1 if yes, 0 if not)
                  	0.036
                  	0.000
                  	0.0027(**)
                

                
                  	Level 0 of education registered (= 1 if yes, 0 if not)
                  	0.252
                  	0.220
                  	0.3636
                

                
                  	Basic education level registered (= 1 if yes, 0 if not)
                  	0.690
                  	0.620
                  	0.0751(.)
                

                
                  	Middle education level registered (= 1 if yes, 0 if not)
                  	0.021
                  	0.144
                  	0.0000(***)
                

                
                  	Higher education level registered (= 1 if yes, 0 if not)
                  	0.000
                  	0.017
                  	0.0189(*)
                

                
                  	Household head age
                  	47.619
                  	50.715
                  	0.0387(*)
                

                
                  	% of the population aged 15 years and over without any school year completed 
                  	0.127
                  	0.034
                  	0.0000(***)
                

                
                  	Average school years
                  	5.921
                  	5.874
                  	0.5969
                

                
                  	% of the population aged 5 and over that speaks an Indigenous language
                  	0.102
                  	0.084
                  	0.0000(***)
                

                
                  	% Male-headed households
                  	0.814
                  	0.822
                  	0.0665(.)
                

                
                  	% of private dwellings inhabited with a floor made of a material other than dirt
                  	0.701
                  	0.777
                  	0.0000(***)
                

                
                  	% of private inhabited homes that do not have piped water, drainage, and electricity
                  	0.039
                  	0.042
                  	0.2668
                

                
                  	N Households
                  	160,011
                  	167,261
                  	
                

                
                  	N observations
                  	248
                  	334
                  	
                

                
                  	.<p0.1,*p<0.05, **p<0.01, ***p<0.001
                  	
                  	
                  	
                

              
            

          

        

      

      

      
        Source: Authors’ calculations using data from the ENIGH 2022, 2004.

        

      

      Considering
        the results of descriptive statistics, it is imperative to control the 
        behavior of the treatment group over time in the estimations. Tracking 
        the same treatment group over time controls individual disparities and 
        heterogeneities within our data. Characteristics and circumstances of 
        individuals in the treatment group may undergo temporal variations, 
        which can bias the estimates of the impact of Seguro Popular. These individual disparities will be accounted for through the selected 
        estimation methods, allowing the focus to remain on net changes 
        resulting from the treatment.

      In addition to controlling for 
        individual-level variation, we also assessed broader contextual factors 
        that could influence consumption. To explore whether changes in 
        consumption patterns could be driven by fluctuations in food prices, we 
        conducted t-tests comparing average food prices by food groups reported for 2002 and 2004
      7 (for treatment and control). Significant increases were found in several categories, including animal protein, cereals, fruits and vegetables, and food consumed outside the household.
      Although price data are not directly included in the estimation models,
      these tests suggest that any observed substitution toward less healthy 
      food cannot be fully attributed to price inflation. Additionally, as 
      mentioned before, our models include municipal-level fixed 
      characteristics that proxy for local economic and infrastructure 
      conditions, which may partially absorb the effects of regional price 
      dynamics. It is also important to note that food price data in the 
      available sources contain important gaps and inconsistencies, which 
      limit their inclusion as reliable covariates in the main models.
      

    
    
      5. Results

       ⌅
      Following
        the outline of the two methods presented in the estimation strategy, 
        here we show the estimates of health insurance effect on food 
        consumption, first with SUR models and then with the DiD approach.

      
        5.1 Seemingly Unrelated Regressions

         ⌅
        With Seemingly Unrelated Regressions (SUR) models we examine the interplay between Seguro Popular,
          sociodemographic characteristics, and their collective influence on 
          household expenditure within the post-treatment period (2004) as 
          expressed in equation (1). The estimates are presented in Table 9;
          the first column shows the results when the expenditures on each food 
          category are linearly expressed, in the second column they are in 
          logarithms. 

        Households in municipalities with relatively large coverage of Seguro Popular reduced the consumption expenditure of fruit and vegetables by $441.05 after the program was introduced. This is the largest change
          among all food categories with statistically significant results, and 
          the only one that decreased. On the other hand, the intake of processed sugars ($142.14), oils and fats ($86.70), and those in the others category showed statistically significant increments. These findings 
          are robust to the functional form adopted. In the models where 
          expenditure is expressed in logs, results indicate that beneficiary 
          households, on average, decrease 45% of expenditure in fruit and vegetables, but exhibit a 71.2% higher expenditure on processed sugars and a 66.1% increase in oils and fats consumption compared to their non-beneficiary rural counterparts. The expenditure on cereals also increased although the significance is lost when expenditure is in logs.

        Thus
          far, these findings indicate a concerning trend in dietary choices. The
          significant reduction in expenditure on fruits and vegetables, 
          essential for a healthy diet, contrasts sharply with the increased 
          spending on processed sugars, oils, and fats—categories associated with 
          unhealthy food choices. This shift suggests that while Seguro Popular may alleviate problems of access to medical care, it may inadvertently be encouraging poorer dietary choices as well. 

        Table 8.  Estimate of the effect of Seguro Popular (SP) on food consumption, Linear and Logarithmic SUR models

        
          
            
              
                
                
                
                
                
                
                
                
                
                  
                    	Equation
                    	R-sq
                    	Obs
                    	Parameter
                    	expenditure
                    	Log(expenditure)
                  

                
                
                  
                    	Animal protein
                    	0.2673
                    	1,150
                    	Coef.
                    	-135.35
                    	0.22
                  

                  
                    	Std. Err.
                    	102.91
                    	0.21
                  

                  
                    	p-value
                    	0.19
                    	0.3
                  

                  
                    	Cereals
                    	0.183
                    	1,150
                    	Coef.
                    	174.33*
                    	0.08
                  

                  
                    	Std. Err.
                    	88.69
                    	0.14
                  

                  
                    	p-value
                    	0.05
                    	0.57
                  

                  
                    	Milk and its derivatives
                    	0.2031
                    	1,150
                    	Coef.
                    	4.17
                    	-0.09
                  

                  
                    	Std. Err.
                    	57.92
                    	0.21
                  

                  
                    	p-value
                    	0.94
                    	0.68
                  

                  
                    	Fruit and vegetables
                    	0.1625
                    	1,150
                    	Coef.
                    	-441.05***
                    	-0.45**
                  

                  
                    	Std. Err.
                    	91.63
                    	0.14
                  

                  
                    	p-value
                    	0
                    	0
                  

                  
                    	Processed sugars
                    	0.1058
                    	1,150
                    	Coef.
                    	142.15**
                    	0.71***
                  

                  
                    	Std. Err.
                    	51.98
                    	0.19
                  

                  
                    	p-value
                    	0.01
                    	0
                  

                  
                    	Oil and fats
                    	0.0728
                    	1,150
                    	Coef.
                    	86.7***
                    	0.66**
                  

                  
                    	Std. Err.
                    	20.05
                    	0.21
                  

                  
                    	p-value
                    	0
                    	0
                  

                  
                    	Alcoholic beverages and tobacco
                    	0.0353
                    	1,150
                    	Coef.
                    	-44.62
                    	0.06
                  

                  
                    	Std. Err.
                    	50.38
                    	0.12
                  

                  
                    	p-value
                    	0.38
                    	0.6
                  

                  
                    	Outside
                    	0.1074
                    	1,150
                    	Coef.
                    	-72.66
                    	-0.35
                  

                  
                    	Std. Err.
                    	122.01
                    	0.24
                  

                  
                    	p-value
                    	0.55
                    	0.14
                  

                  
                    	Others
                    	0.0746
                    	1,150
                    	Coef.
                    	301.26**
                    	0.48**
                  

                  
                    	Std. Err.
                    	95.66
                    	0.16
                  

                  
                    	p-value
                    	0
                    	0
                  

                  
                    	.<p0.1,*p<0.05, **p<0.01, ***p<0.001 
                  

                
              

            

          

        

        

        
          Source: Authors’ calculations. Note: the complete set of coefficient estimates are presented in Table 15 and 16 in the appendix.

          

        

        There are other results that might be relevant for policy making purposes (see Table X in the appendix),
          for example, more females in the household can be associated with a 
          greater expenditure on the healthier categories of food, and with a 
          lower expenditure on the intake of alcohol and tobacco. Variables at the
          municipal levels, used to control for the level of infrastructure, 
          significantly influence the estimated changes in consumption decisions. 
          These elements play a vital role in shaping the results obtained.

      
      
        5.2 Difference-in-Differences (DiD) Estimations

         ⌅
        As described above, the use of DiD helps us unravel a clearer causal inference of the effects of Seguro Popular as time-invariant differences between the groups are now considered. Results derived from estimating equation (8) are presented in Table 9. 

        Table 9.  Coefficient estimates of the DiD baseline models

        
          
            
              
                
                
                
                
                
                
                
                
                  
                    	Group
                    	Coefficient
                    	Std. Error
                    	 t-stat
                    	 p-value
                  

                  
                    	(interaction)
                  

                
                
                  
                    	Animal protein
                    	-281.20
                    	179.80
                    	-1.564
                    	0.117953
                  

                  
                    	Cereals
                    	-382.70
                    	164.00
                    	-2.333
                    	0.019735*
                  

                  
                    	Milk and its derivatives
                    	-83.48
                    	111.40
                    	-0.749
                    	0.453645
                  

                  
                    	Fruit and vegetables
                    	-95.16
                    	162.70
                    	-0.585
                    	0.55861
                  

                  
                    	Processed sugars
                    	94.33
                    	92.36
                    	1.021
                    	0.307254
                  

                  
                    	Oil and fats
                    	128.60
                    	41.28
                    	3.117
                    	0.001854**
                  

                  
                    	Alcoholic beverages and tobacco
                    	-102.60
                    	44.14
                    	-2.324
                    	0.0202*
                  

                  
                    	Outside
                    	-64.43
                    	188.20
                    	-0.342
                    	0.732126
                  

                  
                    	Others
                    	-60.76
                    	130.20
                    	-0.467
                    	0.64066
                  

                  
                    	.p<0.10,*p<0.05, **p<0.01, ***p<0.001 
                  

                
              

            

          

        

        

        
          Source: Authors’ calculations. Note: the results with the set of all coefficients are presented in Table 17 in Appendix.

          

        

        The signs of the coefficients associated to fruits and vegetables (-), processed sugars (+), and oil and fats (+) are consistent with the previous results. However, only in the 
          latter category does the statistical significance remain, which 
          validates that beneficiary households increased the expenditure on oil and fats, by $128.60. The impact on the consumption of alcoholic beverages and tobacco is negative and now highly significant. Similarly, results suggest a significant reduction in spending on cereals,
          which contrasts with the positive signs found in the earlier models. A 
          possible explanation comes from descriptive statistics. While 
          expenditures on cereal decreased in both the treatment and control 
          groups from 2002 to 2004, the reduction was more prominent in the 
          treatment group. Although the control group had higher total 
          expenditures in 2004 ($1,553.60 compared to $1,400.14 in the treatment 
          group), the treatment group allocated a greater proportion of its 
          resources to cereal (20.76% vs. 20.94%).

        The same set of models are estimated with the dependent variables in logs. The results shown in Table 10 are now consistent with the findings derived from the SUR models in two food categories: processed sugars and oil and fats. In both cases, the increment derived from having access to the program is positive and highly significant. The effect on alcoholic beverages and tobacco remains negative and significant.

        Table 10.  Coefficient estimates of the DiD models (food expenditures in logs)

        
          
            
              
                
                
                
                
                
                
                
                
                  
                    	Group
                    	Estimate
                    	Std. Error
                    	 t-value
                    	 p-value
                  

                  
                    	(interaction)
                  

                
                
                  
                    	Animal protein
                    	0.569
                    	0.414
                    	1.374
                    	0.169603
                  

                  
                    	Cereals
                    	-0.182
                    	0.274
                    	-0.662
                    	0.508092
                  

                  
                    	Milk and its derivatives
                    	-0.266
                    	0.430
                    	-0.618
                    	0.536518
                  

                  
                    	Fruit and vegetables
                    	-0.114
                    	0.269
                    	-0.423
                    	0.672293
                  

                  
                    	Processed sugars
                    	1.184
                    	0.355
                    	3.338
                    	0.00086***
                  

                  
                    	Oil and fats
                    	1.315
                    	0.413
                    	3.183
                    	0.00148**
                  

                  
                    	Alcoholic beverages and tobacco
                    	-0.311
                    	0.188
                    	-1.652
                    	0.09879(.)
                  

                  
                    	Outside
                    	-0.710
                    	0.390
                    	-1.819
                    	0.068986(.)
                  

                  
                    	Others
                    	0.247
                    	0.325
                    	0.758
                    	0.448475
                  

                  
                    	.p<0.10,*p<0.05, **p<0.01, ***p<0.001 
                  

                
              

            

          

        

        

        
          Source: Author’s calculations. Note: the results with the set of all coefficients are presented in Table 18 in Appendix.

          

        

         Table 11 summarizes
          the main results from the different methods and specifications. Some 
          key lessons are worth emphasizing: (1) The results demonstrate that food
          choices do change when individuals gain access to medical insurance. 
          Policymakers should therefore consider integrating nutritional education
          and support within health insurance programs to better ensure that 
          financial assistance positively influences health outcomes. (2) The 
          evidence here strongly indicates that Seguro Popular leads to higher expenditures on processed sugars and oil and fats, the types of food often linked to obesity, diabetes, and cardiovascular diseases (Hu, et al., 2001; Malik, et al., 2006; Stanhope, 2016). This suggests that Seguro Popular may have unintentionally reinforced health issues in rural Mexico by encouraging poor quality diets, in line with what Chen et al. (2022) identified as a potential health risk for the insured. (3) The intake of fruit and vegetables and alcoholic beverages and tobacco may have decreased with the introduction of the program, but we lack 
          sufficient evidence to draw definitive conclusions; further research on 
          this topic is recommended.

        Table 11.  Summary of main results with the different methods and specifications

        
          
            
              
                
                
                
                
                
                  
                    	SUR 
                    	DiD 
                  

                  
                    	Lin
                    	Logs
                    	Lin
                    	Logs
                  

                
                
                  
                    	(+) Cereals
                    	
                    	(-) Cereals
                    	
                  

                  
                    	(-)Fruit and vegetables
                    	(-)Fruit and vegetables
                    	
                    	
                  

                  
                    	(+)Processed sugars
                    	(+)Processed sugars
                    	
                    	(+)Processed sugars
                  

                  
                    	(+)Oil and fats
                    	(+)Oil and fats
                    	(+)Oil and fats
                    	(+)Oil and fats
                  

                  
                    	
                    	
                    	(-)Alcoholic beverages and tobacco
                    	(-)Alcoholic beverages and tobacco
                  

                  
                    	(+)Others
                    	(+)Others
                    	
                    	
                  

                  
                    	
                    	
                    	
                    	(-) Outside
                  

                
              

            

          

        

        

        
          Source: Authors’ calculations from survey data. Note: Only categories with standard statistical significance shown.

          

        

        Other
          variables in the models that are relevant in shaping changes in food 
          consumption include the female population, the number of older adults, 
          transfers, household income, and various municipal controls. We further 
          elaborate the role of the income level, since the focus of this study is
          on the most vulnerable but will omit discussion of all other factors 
          for conciseness. In particular, we explore how the results on food 
          choices hold across different income strata. Taking the entire income 
          distribution of Mexican households as reference, we classified the rural
          households under study into four income quartiles (nearly all 
          observations fell into the lower two quartiles, and none in the upper 
          one as shown in Table 12) and estimated the DiD models for every income level. The results are mostly unchanged: the increase in processed sugars remains significant in at least one of the specifications in every quartile, while the increase in oil and fats loses significance only in the third quartile.

        Table 12.  Main results of the DiD estimations on the effects of Seguro Popular on food choices, by income quartile

        
          
            
              
                
                
                
                
                
                
                
                
                  
                    	Quartile
                    	Lin
                    	Logs
                    	Income range
                    	Obs
                  

                
                
                  
                    	Lower (Q1)
                    	 
                    	(+)Animal protein
                    	$107.9 - 13,863.4
                    	1,637
                  

                  
                    	
                    	(+)Processed sugars
                  

                  
                    	(+)Oil and fats
                    	(+)Oil and fats
                  

                  
                    	(-)Alcoholic beverages and tobacco
                    	(-)Alcoholic beverages and tobacco
                  

                  
                    	(-) Outside
                    	(-) Outside
                  

                  
                    	Middle-low (Q2)
                    	
                    	(-) Cereals
                    	$13,869 - 39,056
                    	1,048
                  

                  
                    	(+)Processed sugars
                    	(+)Processed sugars
                  

                  
                    	(+)Oil and fats
                    	(+)Oil and fats
                  

                  
                    	Middle-up (Q3)
                    	 
                    	(+)Animal protein
                    	$39,078 - 45,548
                    	60
                  

                  
                    	(+)Processed sugars
                    	(+)Processed sugars
                  

                  
                    	Upper (Q4)
                    	(no observations)
                  

                
              

            

          

        

        

        
          Source:
            Authors’ calculations. Note: Only categories with standard statistical 
            significance shown. Note: the results with the set of all coefficients 
            are presented in Table 19 to 24 in Appendix.

          

        

        To
          ensure that the difference-in-differences (DiD) methodology meets the 
          requirement of parallel trends, a series of OLS regressions were 
          executed comparing the 1998-2000 and 2000-2002 periods
        8.
        The aim was to examine the presence of pre-existing trends by using a 
        placebo treatment as a reference. The results of these tests were 
        consistent with expectations, showing no significant effects during the 
        1998-2000 period (except for a decrease in consumption of alcoholic 
        beverages and tobacco) and only significant effects in the 2000-2002 
        period (notably a decrease in spending on oil and fats, as well as the 
        outside and others categories). These findings strengthen the robustness
        and validity of the general outcomes, supporting the validity of the 
        parallel trends assumption within the difference-in-differences 
        framework.
        

        We are confident that the techniques employed have yielded rigorous results in our efforts to identify the causal effects of Seguro Popular. However, two major limitations must be acknowledged. First, although 
          the treatment group should ideally include only households that were 
          granted access to the program, our classification was based on 
          municipal-level coverage percentages. This implies that some households 
          may have been misclassified as treated despite not having actual access.
          As a result, the estimates may represent a lower bound—or an optimistic
          view—of the program’s overall effect. Second, since the 
          post-implementation data corresponds to the period immediately following
          the program’s launch, our findings capture only short-run effects. No 
          conclusions should be drawn regarding longer-term impacts, as these may 
          decay or reverse over time.

      
    
    
      Conclusions

       ⌅
      Free
        or subsidized insurance programs aimed at promoting access to medical 
        care for the vulnerable poor are ubiquitous around the world. The 
        interconnectedness of financial insurance-savings-consumption decisions 
        imply that these programs may also impact the choices of food. We 
        investigated the final effect of access to medical care on dietary 
        choices taking the Mexican program Seguro popular in rural regions as a case of study. A priori the effects of these programs were unknown as promoting a healthier diet or encouraging unhealthy habits are both possible.

      The
        findings from our analysis, utilizing both Seemingly Unrelated 
        Regressions (SUR) and Difference-in-Differences (DiD) models, 
        highlighted significant shifts in food consumption patterns following 
        the implementation of Seguro Popular. Households in 
        municipalities with high coverage of the program exhibited a significant
        increase in spending on foods categorized as processed sugars, and oils and fats.
        This indicates that the provision of health insurance appears to 
        inadvertently encourage poorer dietary choices. The robustness of these 
        findings across different functional forms and income levels underscores
        the need for policymakers to consider the broader implications of 
        health insurance programs on dietary habits.

      Like many other similar programs across the globe, Seguro Popular was established with a clear and honorable objective. However, given 
        the shifts in consumption patterns and nutritional preferences it causes
        among the recipients in the rural regions of Mexico, the risks of 
        nutritional deterioration are tangible. These could fundamentally 
        undermine the core rationale behind its creation. The results help to 
        add valuable information on public health insurance programs about 
        Mexican rural households’ consumption and spending structures. More 
        generally, these findings are helpful in enriching the political debates
        on the possible unintended consequences of insurance programs in 
        vulnerable communities.

      Despite the strengths of our study, it is 
        crucial to acknowledge its limitations. The classification of households
        based on municipal-level coverage percentages may have introduced some 
        misclassification in the treatment group, potentially biasing our 
        estimates. Additionally, the short-term nature of our 
        post-implementation data limits the generalizability of our findings to 
        longer-term outcomes. Future research should aim to incorporate longer 
        follow-up periods and more precise measures of program coverage to 
        discern whether these changes are transitory or indicative of enduring 
        transformations. Nonetheless, our study provides valuable insights into 
        the unintended dietary consequences of health insurance programs.

    
  



  
    
      Notas

       ⌅
      
        
          
            	1
            	According
                to the Universal Health Coverage (UHC) Service Coverage Index (SCI) of 
                2019, as reported in the SDGs monitor indicators by WHO (2021).

          

          
            	2
            	Estimated using the Mexican National Health and Nutrition Survey (ENSANUT) of 2018.

          

          
            	3
            	This
                is defined as insufficient income to acquire a basic basket of food and
                meet the necessary expenses on healthcare, clothing, housing, 
                transport, and education despite the entire household income being used 
                to acquire these goods and services.

          

          
            	4
            	This is according to CONEVAL, the Mexican agency in charge of measuring poverty and evaluating it by different income dimensions.

          

          
            	5
            	Official Journal of the Federation (2002).

          

          
            	6
            	Table 13 in the appendix shows the list of all variables.

          

          
            	7
            	Table 14 in the appendix shows detailed results.

          

          
            	8
            	The complete DiD estimation from which the interaction coefficient belongs is presented in Tables 24-27 in Appendix.
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