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lower-income individuals. Furthermore, engagement in preventive health behaviors is negatively
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health investment, time constraints, and labor market outcomes.
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Introduction

The benefits of physical exercise and healthy habits are widely recognized in modern
society. Academic literature consistently provides evidence of the various health benefits
associated with physical activity, particularly for the cardiovascular/metabolic and immune
systems (Blairetal., 1992; Lin etal., 2016; Krinski et al., 2010). More recently, new evidence
suggests that not only regular physical activity, but also the reduction of sedentary behavior
— defined as the time spent sitting, lying, or reclining during the day, excluding sleeping
hours - is linked to better health outcomes. (Tremblay et al., 2017).

In addition to these studies in health sciences, healthy behaviors have long been
analyzed within economics as well. Since Grossman (1972), health stock has been
considered a form of capital that enhances workers’ productivity and, consequently,
increases their labor earnings. Furthermore, Grossman emphasizes that investing in health
is positively associated with reduced production time lost to illness.

In general, existing studies on this topic indicate that physical exercise positively
affects workers’ productivity and thus their wages (Kosteas, 2012; Lechner, 2015; Lechner;
Sari, 2015; An; Liu, 2012; Kari, 2018). Specifically for Brazil, Godoy and Triches (2017)
found that workers who engaged in physical activities achieved better socialand economic
outcomes than sedentary individuals. The positive estimated impact of physical activity on
wages ranged from 15% to 31%.

Beyond physical activity, the literature shows that other lifestyle behaviors also affect
individuals’ socioeconomic conditions and should be considered when analyzing labor
market outcomes. Evidence highlights the harmful effects of smoking, alcohol consumption,
and inadequate dietary habits on the prevalence of non-communicable diseases (NCDs),
identifying them as major risk factors for premature mortality.

Every year, more than 7 million people die due to direct tobacco use, while approximately
1.3 million deaths result from non-smokers’ exposure to secondhand smoke. Regarding alcohol
consumption, around 3 million deaths annually are attributable to harmful use, representing
about 5.3% of total deaths (IHME, 2020). According to the WHO (2024), a healthy diet is crucial
for preventing NCDs such as diabetes, cardiovascular diseases, strokes, and cancer. These
unhealthy behaviors generate significant economic costs, which extend beyond the treatment
of diseasestoinclude losses in human capital due to morbidity and mortality.

Given this context, the goal of this study is to analyze the effects of physical activity,
healthy dietary habits, and abstention from alcohol and smoking on labor earnings in
Brazil. Using data from the 2019 National Health Survey (Pesquisa Nacional de Saide -
PNS), conducted by the Brazilian Institute of Geography and Statistics (Instituto Brasileiro
de Geografia e Estatistica — IBGE, 2021), indicator variables for these healthy behaviors
are constructed and included in the estimation of the labor earnings equation, following
Grossman’s (1972) concept of health capital. These estimations are conducted using mean
and quantile regressions, accounting for potential sample selection bias via the Heckman
(1979) and Arellano and Bonhomme (2017) models, respectively.
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In this context, Lechner and Sari (2015) emphasize that although the relationship
between physical activity and the labor market is a relevant topic, the literature remains
limited. To our knowledge, only Godoy and Triches (2017) addressed this issue in the
Brazilian context, using data from 2008, which does not reflect the country’s current
social and economic arrangements. Moreover, this research advances the literature by
incorporating not only leisure activities, but also work-related and commuting activities
into the physical activity variables, as well as domestic chores and leisure commuting, thus
providing novel evidence to this body of literature.

Therefore, to address the proposed research question, the paper is structured as
follows: in addition to this introduction, the second section presents a literature review
on the topic. The subsequent section details the data and methodologies used for the
econometric estimations. Section 4 presents the results, followed by concluding remarks.

Literature review

Grossman (1972), in his seminal contribution, extended Mincer’s (1957) classical
wage equation by incorporating a health capital variable, under the assumption that
individuals allocate their time not only between labor and leisure, but also among various
consumption activities, including physical exercise. In this context, as emphasized by
Godoy and Triches (2017), Grossman’s model posits that: (i) age is negatively associated
with health capital but positively related to healthcare investment; (ii) wages are positively
correlated with both health and healthcare demands; (iii) education is positively associated
with health capital and negatively associated with healthcare investment; (iv) individuals
with higher educational level tend to demand a higher optimal health stock; and (v) health
is conceptualized as a good produced by individuals themselves.

According to this framework, individuals invest in their health through healthy behaviors,
education, and medical care, with the goal of maximizing utility over the life cycle. A greater
stock of health capital reduces absenteeism (lost workdays due to illness) and mitigates the
effects of presenteeism (lower productivity when working while ill), thus directly contributing
toincreased labor earnings (Currie; Madrian, 1999; Bhattacharya; Hyde; Tu, 2013).

Moreover, healthy behaviors support the long-term preservation of work capacity,
maintaining productivity levels at older ages (Case; Deaton, 2005). The sustained
preservation of physical and cognitive functions enables higher returns on investments in
human capital, as healthier individuals tend to remain active in the labor market for longer
periods and with greater efficiency (Contoyannis; Rice, 2001). Health, therefore, operates
as a complementary input to education and work experience, reinforcing human capital
accumulation throughout the life course (Grossman, 2000).

According to Lechner (2015), some individuals are aware that current investments in
health may yield future labor market returns by enhancing technical and behavioral skills.
However, awareness of these labor market benefits may be less widespread than recognition
of direct health-related advantages.
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In this regard, evidence from Kosteas (2012), An and Liu (2012), and Lechner (2015)
indicates that regular physical activity positively influences individual well-being by
improving cardiovascular health, weight management, cognitive performance, psychological
conditions, and energy levels — all factors that indirectly increase job satisfaction. These
benefits may translate into higher wages by boosting productivity. Additionally, healthy
habits such as regular exercise and balanced nutrition may signal desirable traits to
employers, such as self-discipline, dedication, and commitment, while also enhancing
social skills and social capital, both of which positively influence productivity (Cutler;
Lleras-Muney, 2010; Lechner; Sari, 2015).

Furthermore, Lechner (2015) notes that rational individuals allocate time to sports
and physical exercise when the expected and discounted returns, combined with the
consumption value, exceed the opportunity costs, including monetary expenses, injury risk,
and any disutility associated with physical effort. Given the finite nature of time, individuals
face trade-offs among competing activities, such as work, leisure, and rest.

Nevertheless, as Lechner (2015) also points out, increased time devoted to physical
activity necessarily displaces time spent on other productive or restorative activities (such
as sleep), which may also yield positive labor market outcomes. Hence, engagement in
physical activity is subject to inherent trade-offs among work, leisure, and rest, and may
even present negative correlations with sedentary occupational routines.

From an empirical perspective, Lechner and Sari (2015) analyze the effects of
participation in sports and exercise on labor market outcomes among adult workers in
Canada. Their findings indicate a positive earnings effect exceeding 10% for individuals
engaged in such activities. Similarly, Lechner (2015) observes that, in Germany, individuals
who engage in sports earn at least 5% more than non-participants. In the United States,
Kosteas (2012) identifies significant earnings premiums associated with regular physical
activity, estimating increases of 10.5% for men and 12.9% for women.

In the Brazilian context, although empirical evidence is still relatively scarce, Godoy
and Triches (2017), using data from the 2008 National Household Sample Survey (Pesquisa
Nacional por Amostragem de Domicilios — PNAD), find that returns to physical activity
increase steadily across the labor income distribution. Among men, estimated returns
range from 15% in the first quartile (Q25) to 31.56% in the upper quantile (Q90). Among
women, these returns vary from 15.16% (Q25) to 19.34% (Q90).

Moreover, the labor economics literature provides robust evidence regarding the
relationship between health behaviors and occupational outcomes. Risky behaviors, such
as smoking and excessive alcohol consumption, are consistently associated with lower labor
force participation and reduced wages (French; Zarkin, 1995; Macdonald; Shields, 2001;
Van Ours, 2004; Terza, 2002; Johansson etal., 2007; Bockerman etal., 2017; Cawley; Ruhm,
2011). Likewise, obesity — often linked to poor diet and physicalinactivity — is correlated with
lower productivity, reduced wages, and limited human capital accumulation, thus impairing
employability (Morris, 2007; Rooth, 2009; Hammond; Levine, 2010; Cawley; Ruhm, 2011).
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When evaluating the impact of healthy behaviors on productivity, it is crucial to
acknowledge that such behaviors reflect consumption choices that directly influence
occupational outcomes. In this regard, the observed negative associations are consistent
with evidence that risky health behaviors impair physical and cognitive capacities, ultimately
undermining individuals’ ability to attain favorable positions in the labor market (Bockerman
etal.,2018).

Data and methodology

The present research uses data from the 2019 National Health Survey (PNS). According
tothe IBGE (2021), the main objective of this survey is to provide national data on the health
status and lifestyle habits of the Brazilian population, as well as to analyze the use of and
access to healthcare services and preventive actions within this context, thereby providing
inputs for the implementation of public policies in this area.

To conduct the econometric analysis of the proposed research question, itis first necessary
to define the variables that will represent physical activity (PA) and healthy behaviors. These
characteristics constitute health capital, according to Grossman’s (1972) framework.

The variables concerning physical activity are constructed based on the frequency of
days and time spent on PA in the following domains, as highlighted by Lechner (2015),
Benedettietal. (2021), and Cruz et al. (2022): leisure (exercise or sports type and intensity),
work (lifting weights, doing strenuous tasks, or walking extensively), commuting (walking
or cycling to work or for daily activities), and domestic tasks (cleaning, lifting weights, or
doing strenuous chores). Additionally, the intensity of physical activity is differentiated:
moderate physical activity is defined as that which requires more physical effort, causing the
person to breathe faster than normaland moderately increase their heart rate. In contrast,
vigorous physical activity requires substantial physical exertion, making the individual
breathe much faster than normal and significantly increasing their heart rate. On a scale of
0 to 10, the perceived effort is 7 or 8, during which it is not possible to talk while moving.
Therefore, in this study, we consider the following as vigorous physical activity: running/
jogging, running on a treadmill, weight training, aerobic gymnastics/spinning/step/jump,
water aerobics, swimming, martial arts and combat sports, cycling/exercise bike, soccer,
basketball, volleyball, tennis, and dancing (when performed for the purpose of physical
activity) (Benedetti et al., 2021; Cruz et al., 2022).

Since the 2019 PNS contains information on the time spent in minutes on these
activities per day, and asks respondents whether the activities required intense physical
effort, itis feasible to construct PAvariables across all these domains. Thus, these controls
in the four domains (leisure, work, domestic, and commuting) are defined by calculating
the weekly frequency (days) multiplied by the average duration (minutes) of moderate and
vigorous physical activities. Time spent on vigorous activities is doubled, and only activities
performed for at least ten consecutive minutes per week are considered valid (WHO, 2010).
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Therefore, individuals who engage in 150 or more minutes per week of moderate
physical or vigorous activity (which counts double the number of minutes)! across the
assessed domains are considered sufficiently active. Those who engage in between 10
and 149 minutes per week at the same intensity and in the same domains are considered
insufficiently active, and individuals who do not achieve at least 10 minutes of physical
activity per week under these conditions are classified as inactive (WHO, 2010; Hallal et
al., 2003; Lechner, 2015; An; Liu, 2012).

According to data from the 2019 PNS, it is observed that, on average, 17.10% of the
Brazilian population engages in insufficient PA per week. Figure 1 shows the levels of
insufficient physical activity by age, practiced by women and men in Brazil. In general,
it is observed that, with increasing age, fewer women and men engage in this level of
physical activity. Furthermore, itis important to highlight that women engage in moderate
or vigorous physical activities within this classification in greater proportions (19.25% on
average) than men (15.37% on average).

FIGURE 1
Estimated means of insuficient PA by age for women and men with 95% Cl
Brazil - 2019

0301

Source: Own elaboration based on data from the 2019 PNS (IBGE, 2021).
Note: The average estimates obtained are weighted by sampling weights. Cl = Confidence Intervals.

In terms of sufficient PA, statistics show that 38.76% of the Brazilian population
practices more than 150 minutes per week of moderate or vigorous PA across all domains
considered. Furthermore, Figure 2 presents the levels of sufficient physical activity by
age for Brazilian men and women. The average practice of sufficient PA among women
declines at lower rates than among men as age increases. Furthermore, 37.98% of men
practice sufficient PA, while 39.72% of women meet this level of PA, following the same
trend observed for insufficient PA.

Despite a slight downward trend in the practice of PA with increasing age, it is worth
highlighting the significant proportion of people engaged in these activities, even at older

" Each minute of vigorous physical activity performed is worth two minutes, that is, if the individual ran for 10 minutes,
this would be considered 20 minutes of vigorous physical activity. Therefore, if the amount of these weekly activities and
the moderate activities adds up to more than 150 minutes, the individual is considered sufficiently active. If it adds up to
between 10 and 149 minutes, the individual will be considered insufficiently active.
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ages. In this regard, Cruz et al. (2022) highlight the relevant proportion of the Brazilian
adult population that engages in PA at the workplace.

FIGURE 2
Estimated means of suficient PA by age for women and men with 95% Cl
Brazil - 2019
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Source: Own elaboration based on data from the 2019 PNS (IBGE, 2021).
Note: The average estimates obtained are weighted by sampling weights. Cl = Confidence Intervals.

To separately analyze the effect of PAon leisure, we constructed a dummy variable that
assumes the value 1 if the individual practices some activity? other than work, whether at
an insufficient or sufficient level, and 0 otherwise. On average, 45% of Brazilians practice
leisure-time PA. Among men, this proportion is 47.62% and, among women, 41.74%. It is
worth noting that, unlike the pattern observed for insufficient and sufficient PA, a greater
proportion of men practice PA during leisure time compared to women, although the rate
of decline with age is steeper among men.

FIGURE 3
Estimated means of leisure PA by age for women and men with 95% Cl
Brazil - 2019
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Source: Own elaboration based on data from the 2019 PNS (IBGE, 2021).
Note: The average estimates obtained are weighted by sampling weights. Cl = Confidence Intervals.

2 These activities include walking (not valid for work), walking on a treadmill, running/jogging, running on a treadmill,
weight training, aerobic gymnastics/spinning/step/jump, water aerobics, gymnastics/localized exercise/pilates/stretching/
yoga, swimming, martial arts and fighting, cycling/exercise bike, soccer, basketball, volleyball, tennis, dancing (with the
aim of practicing physical activity).
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To control for other healthy behaviors that may affect labor market outcomes, two
lifestyle indices are included in the analysis, considering other healthy behaviors that the
literature highlights as important for individuals’ social and economic outcomes: the healthy
habits index and the healthy eating habits index. The main objective of this strategy is to
isolate (“clean up”) the effects that some behaviors have on others.

The healthy habits index includes tobacco and alcohol consumption. Smoking is
identified as the leading cause of preventable death worldwide, and associated with more
than 50 types of diseases (WHO, 2013). The 2019 PNS examined tobacco use (both smoked
and non-smoked) among individuals aged 18 or older. In this dataset, a consumption
variable classifies all individuals who consume tobacco daily or occasionally, whether
smoked or not, as smokers. This aligns with the WHO’s stance that all forms of tobacco
use pose health risks, with no safe level of exposure.

Alcohol consumption is another behavior with direct effects on increasing morbidity and
mortality rates. Over 200 diseases are attributed to alcohol consumption, in addition to their
association with accidents and violence (WHO, 2018). The effects of alcohol consumption
vary depending on consumption patterns and quantities; therefore, its impact is analyzed
using the variable of alcohol abuse, defined as the intake of five or more doses among men,
and four or more doses among women, on a single occasion in the last 30 days.

A diet high in fats and insufficient in fruits and vegetables represents an unhealthy
eating pattern that contributes to the development of many non-communicable diseases
(NCDs) (WHO, 2013). The 2019 PNS data allows the analysis of eating habits through a
series of indicators on healthy and unhealthy consumption patterns. Thus, to calculate
the healthy eating habits index, five dietary variables are included: fruits and vegetables,
beans, soda, sweets, and salt.

Adequate intake of fruits and vegetables is assessed based on the weekly frequency of
consuming vegetables, legumes, and fruits or fruit juices during meals. For the purpose of
calculation, regular consumption is met when an individual reports consuming both types of
foods at least five times a week. Regular consumption of beans is also considered a healthy
eating pattern and is evaluated according to IBGE (2014) guidelines, which define regular
consumption as five or more days per week. Additionally, unhealthy eating patterns such
as the consumption of soda, salt, and sweets (cakes, pies, chocolates, candies, cookies,
or sweet biscuits) are also considered. Individuals who consume soda or artificial juices
at least five days a week are classified as regular consumers. The same standard applies
to the regular consumption of sweets, for individuals who consume sweets five or more
days a week.

Another unhealthy pattern analyzed is the high intake of salt, which is associated with
anincreased risk of NCDs such as hypertension and kidney diseases. To assess participants’
perception of salt consumption, the 2019 PNS asked whether they considered their salt intake
—bothinhome-cooked meals and processed foods, to be very high, high, adequate, low, orvery
low. High and very high consumption levels are classified as unhealthy (IBGE, 2014).
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The two indices mentioned above were generated using the Principal Component
Analysis (PCA) method. For the calculation of the indices, all lifestyle variables were
dichotomized so that a unit represents healthy behavior (Table 1). After calculating
the indices, continuous variables were obtained, with higher values indicating
healthier lifestyles.

In this study, these indicators are divided into two categories: eating habits and non-
consumption habits of tobacco and alcoholic beverages. Table 1 describes the variables
that comprise each of these indices.

TABLE 1
Description of the variables used to compute the healthy eating habits and healthy habits indexes
Index Variable Description
Regular consumption of  Binary variable that assumes the value 1 if the individual
fruits and vegetables consumed both foods at least five times a week
Regular consumption of  Binary variable that assumes the value 1 if the individual
beans consumed beans on five or more days of the week.
Healthy Eatin Adequate consumption  Binary variable that assumes the value 1 if the individual did not
Habitsylndex 8 of soft drinks consume soft drinks or artificial juices on five or more days of the
week
Adequate consumption  Binary variable that assumes the value 1 if the individual did not
of sweets consume sweets on five or more days of the week
Adequate salt intake Binary variable that assumes the value 1 if the individual reported
that their salt consumption is adequate, low or very low
Non-smoker Binary variable that assumes the value 1 when the individual does
not consume tobacco
Healthy Habits Non-abusive alcohol Binary variable that assumes the value 1 when the individual has
Index consumption not consumed 5 or more doses of alcoholic beverage on a single

occasion in the last 30 days if being a man, and 4 or more doses of
alcoholic beverage on a single occasion in the last 30 days if being
awoman

Source: Own elaboration based on data from the 2019 PNS (IBGE, 2021).

Bartlett’s test for sphericity and the Kaiser-Meyer-Olkin (KMO) Measure of Sampling
Adequacy were conducted (Kaiser, 1958) to assess the validity and adequacy of these
healthy habits indicators. Bartlett’s test for sphericity calculates the determinant of the sum
of squares and cross-products matrix (S) from which the correlation matrix is derived. The
determinant of matrix Sis converted into a chi-square statistic and tested for significance.
In this test, the healthy eating habits index yielded a correlation matrix determinant value
of 0.904, which was statistically significant at the 1% level. A similar result was obtained for
the healthy habits indicator, which had a correlation matrix determinant value of 0.970, also
statistically significant atthe 1% level. These findings indicate that the variables comprising
theindicators are notintercorrelated, thus validating their use in constructing the indexes.

The KMO test assesses whether the variables used in the composition of the indicators
are sufficiently correlated, such that if the obtained value falls between 0.5 and 1, the
indicator is deemed appropriate; otherwise (below 0.5), the PCA is not suitable (Soares;
Dalboni; Teixeira, 2022). Accordingly, the KMO index for healthy eating habits was 0.5382,
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and 0.500 for healthy habits, indicating that both were considered adequate. Thus, both
tests validate the construction of the two indicators presented in Table 1.

To account for the impact of chronic diseases on labor market participation and worker
productivity, a binary indicator variable is included, taking the value 1 if the individual
reports having a chronic condition or illness, and 0 otherwise. As noted by Polanco et al.
(2024), individuals with chronic illnesses tend to make greater use of health services and
are often subject to medical limitations that reduce their available working time or hinder
their ability to interact in shared work environments. Consequently, these individuals are
also more likely to face significant barriers to engaging in physical activity.

Initially, to estimate the wage equation at the mean level, based on the framework
proposed by Grossman (1972), the Heckman (1979) two-step model will be employed. This
strategyisadopted because the 2019 PNSincludes individuals both inside and outside the
labor market, suggesting the possibility of non-random self-selection into employment,
which introduces sample selection bias. In general, according to Heckman (1979), this
bias may arise from two sources: self-selection among individuals or data units under
investigation; or sample selection decisions made by analysts or data processors, which
operate similarly to self-selection mechanisms.

Coelho, Veszteg, and Soares (2010) emphasize that individuals participate in the
labor market whenever the offered wage exceeds their reservation wage. Consequently,
the “zeros” in the outcome variable generate a sample selection problem, which can be
addressed using Heckman’s (1979) methodology.

Econometrically, the classic earnings equation serves as the starting point for the

Heckman (1979) model:
Wi=x'B +¢ (1)
Where W, represents labor earnings (such as wage or income), x’; denotes observed
variables related to the productivity of individuali-th, and g;is the error term. Importantly,
Wis observed only for those who participate in the labor force. According to Cameron and
Trivedi (2005), sample participation is modeled as:

‘1 if Wi;>0
= 2
" loif wr <o @
leading to the following truncated outcome equation:
W3 if Wi; >0
2= k ) €)
Jif Wi <0

Cameron and Trivedi (2005) argue that W, is observed only when W7 > 0, implying that W, has
nomeaningfulvaluewhen W7 < 0.So, the observed densityisthen f* (W3 | W7 > 0) x Pr[W7 > 0]
when W, > 0. Thus, the sample selection model leads to the following likelihood function:

L =%, {Pr [W}; < O]}-Wu {f (W5 |W;;> 0) x Pr[W}; > O]}Wui (4)
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where the first term represents the discrete contribution when W;;< 0, and the second term
captures the continuous contribution when W; > 0.

In practice, exclusion variables are applied in the first stage; these variables influence
labor supply decisions but do not directly affect the outcome variable. Consequently, these
controls are notincluded in the second-stage estimation. In this study, receiving retirement
income, pension benefits, and other sources of income are used as factors negatively
influencing labor supply decisions, while being head of household is considered a positive
factor (Vieira; Pereira, 2024).

Once the first stage (selection equation) is completed, the second stage is estimated

via Ordinary Least Squares (OLS). According to Cameron and Trivedi (2005), Heckman’s
two-step modelaugments the OLS regression by including the estimated omitted regressor,
the inverse Mills ratio A; (Z{y), using only the positive observations of W,:
W = X585 + N3 B0+ € (5)
Where ¢ is the error term, B1 represents the coefficients from the first-stage Probit model
of W, on x;, given that Pr [W}; > 0] = @(x;;8,) e A(x;;B1) = p(x;; ,)/® (X, B,) is the estimated
inverse Mills ratio, commonly referred to as the “Heckman Lambda” (Tauchmann, 2010;
Vermeulen, 2001).

An alternative is to estimate the system by full maximum likelihood, taking into account
the nonlinearity of the selection equation. This approach yields asymptotically efficient and
consistent estimators, whereas the two-step procedure, while simpler, provides consistent
estimators only (Lee, 1979; Maddala, 1983).

Practically, the effects of Insufficient (IPA) and Sufficient Physical Activity (SPA), the
Healthy Eating Habits Index (HEHI), and the Healthy Habits Index (HHI) on Brazilian workers’
earnings will be estimated through the following function:

In w; = o+ B,X; + B,IPA; + B,SPA; + B,HEHI, + B.HHI; + u; (6)

Where w is the log of hourly earnings, X is a vector of controls related to individuals’
personal productivity and employment characteristics (education level, gender, race, age,
chronic disease, formal employment, public sector employment, urban/rural residence,
blue-collar occupations, federative units (states), and CNAE industry sectors). IPA and
SPA are dummy variables indicating insufficient and sufficient levels of physical activity,
respectively. HEHI and HHI are indicators for healthy eating habits and overall healthy
habits. u is the model’s error term. The subscript i denotes individual-level estimation.

To estimate the earnings function across the distribution quantiles, it is necessary to
recognize that sample selection bias behaves heterogeneously throughout the distribution,
as higher wages may require distinct credentials to participate in corresponding labor
markets. To address this issue, Arellano and Bonhomme (2017) propose a quantile
regression model with sample selection correction, where percentile levels are adequately
shifted as a function of selection intensity.
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In practice, this adjustmentinvolves rotating the “check” function, which is optimized in
standard quantile regression. Consequently, the objective function becomes “discordantly
tilted”, with percentile perturbations observation-specific and dependent on selection
strength. This rotation preserves the linear programming structure and computational
simplicity of quantile regression methods.

In this quantile model, sample selection is modeled via the bivariate cumulative
distribution function, or copula, of the outcome and selection errors. As in the Heckman
model, exclusion variables (e.g., employment determinants unrelated to wages) are
essential for reliable identification (Arellano; Bonhomme, 2017). Thus, the same exclusion
variables used in the Heckman model are employed here.

According to Biewen and Erhardt (2021), the Arellano and Bonhomme (2017) quantile
selection model can be represented as follows:

Y =X B(U) (7)
D=1{V = p(Z)} (8)
Y=Y'seD=1 9)

Where Y' is the potential outcome variable, D is the selection indicator, and Y is the
observed outcome, available only if D = 1. The vectors X and Z contain covariates, with X
assumed to be a subset of Z, which contain the exclusion variables.

The estimation method proceeds as follows: in the first stage, a Probit model estimates
the propensity scores representing the selection equation. The second stage uses the
generalized method of moments (GMM) to estimate the copula parameter p, which operates
similarly to the Heckman Lambda. The third stage estimates the “rotated” quantile
regressions with selection correction based on the estimated p, for any desired quantile
(Biewen; Erhardt, 2021).

Thus, Equation (4) is rearranged to the following quantile specification:

Inw; = a;(7) + B, (1) X; + B, (7) IPA; + B5 (7) SPA; + B, (r) HEHI; + Bs (r) HHI, + uy (10)

Where 7 represents the quantiles analyzed, such as 0.10, 0.25, 0.50 (median), 0.75,
or 0.90.

Table 2 presents the definitions of the variables used in the estimations of the
econometric models, along with their descriptive statistics. The variable hourly earnings
is obtained by dividing the income reported by the individual from their primary job by the
hours worked per week, multiplied by 4.2 (based on a 30-day month divided by seven days
a week) (Pereira; Oliveira, 2016, 2017). On average, hourly earnings in Brazil amount to
R$14.69 for the full sample, avalue slightly higher among men, reaching around R$15.69.
Conversely, women in the country earn, on average, 16.74% less than men.
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TABLE 2
Descriptive statistics of the variables used in the econometric models
Brazil - 2019
Variables Definition Full Women Men

sample
Hourly income Earnings per hour worked (income from 14.6871 13.4425 15.6938
work) 02962)  (02679)  (0.4505)
Educational level Highest educational level achieved 4.4859 4.7799 4.2481
(0.0192) (0.0251) (0.0243)
Age Age in years 39.3554 39.4059 39.3145
(0.1138) (0.1696) (0.1514)
Sex 1= Male; 0 = Female 0.5528 - -

(0.0044)
Race (ethnicity) 1 = White; 0 = Other 0.4447 0.4634 0.4297
(0.0049)  (0.0069)  (0.0060)
Urban area Residence area: 1 = Urban; O = Rural 0.8825 0.9200 0.8522
(0.0024) (0.0027) (0.0036)
Statutory Municipal, state or federal public servant 0.0839 0.1161 0.0578
(0.0023)  (0.0040) (0.0025)
Formal employment Employment with work regime governed 0.3842 0.3655 0.3993
by the CLT (1) (0.0043)  (0.0062)  (0.0060)
Blue-collars Blue-collar occupation: 1 = yes; 0 = no 0.8702 0.8391 0.8953
(0.0033)  (0.0048) (0.0039)
Chronic diseases Chronic diseases: 1 =yes; 0 =no 0.4362 0.5024 0.3828

(0.0045) (0.0066) (0.0057)

Exclusion variables (First stage of sample selectivity correction)

Works 1=Yes; 0=No 0.6521 0.5540 0.7598

(0.4763) (0.4971) (0.4272)

Collects retirement 1=Yes; 0=No 0.0513 0.0641 0.0410

(0.0018) (0.0032) (0.0019)

Collects pension benefits 1=Yes; 0=No 0.0212 0.0416 0.0047

(0.0011) (0.0022) (0.0006)

Other sources of income 1=Yes; 0=No 0.0859 0.1311 0.0494

(0.0023) (0.0042) (0.0022)

Responsible for the 1=Yes; 0=No 0.6011 0.5657 0.6298

household 0.0049)  (0.0067)  (0.0066)
Variables related to healthy habits

Insufficient physical activity 1 = insufficient level of physical activity 0.1710 0.1925 0.1537

0 = inactive (0.0034)  (0.0048)  (0.0044)

Sufficient physical activity 1 = sufficient level of physical activity 0.3876 0.3972 0.3798

0 = inactive (0.0041)  (0.0060)  (0.0054)

Leisure physical activity 1 = leisure level of physical activity 0.4499 0.4174 0.4762

0 =inactive (0.0047)  (0.0064)  (0.0060)

Healthy eating habits index Indicator: higher levels indicate a greater -0.1817 -0.1016 -0.2465

proportion of good habits, vice versa 0.0115) (0.0166) (0.0160)

Healthy habits index Indicator: higher levels indicate a greater -0.1137 -0.0684 -0.1503

proportion of good habits, vice versa (0.0091) 0.0126) 0.0123)

Source: Prepared by the authors based on data from the 2019 PNS (IBGE, 2021).

(1) Consolidation of Labor Laws (Consolidacdo das Leis do Trabalho — CLT). This Law can be seen at http://www.planalto.gov.br/
ccivil_03/decreto-lei/del5452.htm

Note: Standard deviations are in parentheses. The average estimates obtained are weighted by sampling weights.
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Approximately 55% of the individuals in the sample are male, and 44.5% identify as
white. Regarding the labor market, on average, 65.21% of participants have a primary job
income greater than zero, meaning they are employed.

Controls related to different employment contract schemes (statutory and formal
employment) are included in the models because, as Almeida and Jinior (2017) point out,
the productivity of public sector workers does not necessarily affect their wages, primarily
dueto the job security they enjoy. Therefore, it is necessary to distinguish them from private
sector workers in the regressions, as the latter are subject to the laws of labor supply and
demand. In general, the data show that around 38.42% work under the CLT regime, and
8.39% are public servants at the federal, state, or municipal level.

With regard to blue-collar® occupations, 87.02% of Brazilian workers, both male and
female, are employed in jobs with these characteristics. It is important to note that blue-
collar jobs involve manual labor which, in general, presents a greater risk of occupational
accidents, as opposed to white-collar jobs, represented by administrative or managerial
positions (Pereira; Almeida; Oliveira, 2020; Pereira; Oliveira; Machado, 2023). On average,
43.62% of Brazilians have chronic diseases, with this occurrence being higher among
women (50.24%) compared to men (38.28%).

Regarding the healthy eating habits index, on average, both women and men tend to
have poorer eating habits, based on the elements considered in this indicator. The same
occurs when analyzing healthy habits, with women and men, on average, more likely to
smoke and consume alcohol excessively. However, it is worth noting that in both cases
these magnitudes are lower among women.

The prevalence (mean) of healthy habits variables by gender and across quantiles is
presented in Table 3. For both men and women, the highest prevalence of insufficient and
sufficient physicalactivity occurs in the lower quantiles, particularly in the 10th percentile,
which has the highest proportion of workers compared to the other quantiles analyzed for
both genders. In other words, these statistics indicate the highest density of these practices
in Brazil is concentrated in the lower income levels of the labor income distribution.

In contrast, for leisure-time PA, the proportion of practitioners increases with income
level. This behavior is observed for both women and men, indicating a likely income effect
related to the practice of leisure-time PA.

The healthy eating habits index reveals a similar pattern for women and men, with
unhealthy consumption predominating, particularly in the intermediate quantiles, though
to different extents. The same occurs when analyzing the healthy habits index, which
includes alcohol and tobacco consumption, as these prevail for both sexes across nearly
all quantiles of the distribution.

3 Aworking-class person who performs non-agricultural manual labor, which may involve manufacturing, mining, sanitation,
custodial work, oil field work, construction, mechanical, maintenance, warehousing, firefighting, technical installation,
and many other types of physical labor. This nomenclature is used in English-speaking countries.
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TABLE 3
Prevalence (mean) of insufficient, sufficien, and leisure physical activity, healthy eating habits index,
healthy habits index, hourly wage, and blue-collar workers by income quantiles for women and men

Brazil - 2019
Women Men
Variables Quantiles Quantiles
10 25 50 75 90 10 25 50 75 90

Insufficient  0.2196 0.2395 01978 01886 01450 01722 0.1681 01684 0.1589  0.1291

gpt\f\s/:tcyal (0.0137) (0.0131) (0.0095) (0.0097) (0.0110) (0.0127) (0.0106) (0.0087) (0.0088) (0.0080)

Sufficient 0.4350 0.4223 04394 03718 03347 0.4806 0.4161 03984 03794 0.3257

g?t\/la:tCyal (0.0203) (0.0155) (0.0111) (0.0134) (0.0151) (0.0217) (0.0149) (0.0121) (0.0109) (0.0125)

Leisure 03057 03737 03516 0.4230 05430  0.3959 0.4184 04177 0.4488  0.5274

g?t\f\sl:tc\?l (0.0175) (0.0168) (0.0114) (0.0130) (0.0166) (0.0231) (0.0154) (0.0115) (0.0105) (0.0124)

He&}lthy 0.0174 -01267 -0.1549 -01819 0.0119 -0.0607 -0.2037 -0.2673 -0.3085 -0.2292
pairs (0.0437) (0.0398) (0.0333) (0.0337) (0.0420) (0.0455) (0.0407) (0.0342) (0.0310) (0.0333)
index

Healthy -0.0082 -0.0164 0.0052 -0.0651 -0.2141 -0.1558 -0.1519 -0.1428 -0.1598 -0.1393

ihnadbe“xs (0.0402) (0.0304) (0.0264) (0.0257) (0.0323) (0.0452) (0.0295) (0.0257) (0.0262) (0.0247)
Hourly 44898 75454 74039 109091 20.6419 27427 61057 69645 10.0663 174329
MEOME(01760) (0.2558) (01266) (0.1620) (03640) (0.1191) (0.4857) (0.1249) (0.1387) (0.2149)
Blue- 09866 09566 08657 07750 07407 09603 09542 09240 09108 08727

collars (0.0051) (0.0056) (0.0084) (0.0111) (0.0140) (0.0215) (0.0082) (0.0066) (0.0066) (0.0080)

Source: Prepared by the authors based on data from the 2019 PNS (IBGE, 2021).
Note: Standard deviations are in parentheses. The average estimates obtained are weighted by sampling weights.

Finally, regarding to blue-collar occupations, the largest proportion of workers in these
types of jobs is found in the lower quantiles of the distribution, a trend consistent in both
female and male labor markets. Among women, for example, there is an approximate 25
percentage point difference in the density of the lowest quantile compared to the highest
quantile. This suggests that, as income increases, women migrate more than men to jobs
with lower exposure to occupational accident risks.

It is important to highlight that some sample adjustments were made to mitigate
potential biases in the estimations of the econometric models. First, only individuals aged
between 16 and 65 years old were kept, as well as workers who work at least 30 hours per
week in their main job (full-time work). Additionally, workers in the top income bracket
(corresponding to the richest 1% in the country) were excluded from the sample to prevent
overestimation of coefficients in the labor income functions estimations.

Results

The results of the econometric model estimations for the mean (Heckman model) and
for the quantiles (Arellano and Bonhomme model) are presented in Table 4. First, it is
important to emphasize that, given the complex sampling design of the 2019 PNS, sample
weights were incorporated into all estimations. Additionally, the results of the sample
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selection corrections from both the Heckman model and the Arellano and Bonhomme
method (first stage) are reported in Table 1 of the Appendix. The exclusion restrictions
associated with collecting pension or retirement benefits, or other non-labor income
sources exhibited a negative sign, indicating that such income reduces the likelihood of
labor market participation. Conversely, the variable representing family responsibility
showed a positive coefficient, suggesting that this condition increases the probability of
entering the labor force.

These findings are consistent with those reported by Pereira and Oliveira (2016) and
Vieira and Pereira (2024) regarding the expected signs of the exclusion variables in both
the Heckman and Arellano and Bonhomme models. The validity of the sample selection
correction is supported by the statistical significance of the selection parameters, namely
the lambda (Heckman) and rho (copula parameter), confirming the importance of correcting
for selection bias in both the mean and quantile regressions as shown in Table 4.

Regarding the results of the earnings equation estimations for both the mean and the
quantiles, a positive relationship is identified between educational attainment and labor
earnings, indicating that higher levels of education are associated with greater income
returns (Vieira; Pereira, 2024). The age and age squared variables, which serve as proxies
for labor market experience, display the expected signs — positive for age and negative
for age squared — consistent with the literature, and reflect increasing productivity at
diminishing rates as individuals age (Pereira; Oliveira, 2016, 2017; Vieira; Pereira, 2024).

The gender variable exhibits a positive sign across the mean and all quantiles, as does
the race variable, suggesting an ethnic and gender premium in the Brazilian labor market
favoring white and male workers. These results align with those found by Silveira and
Ledo (2021). Additionally, residing in urban areas and holding a public sector job undera
statutory regime are both positively correlated with labor income, as expected.

However, the behavior of the variable associated with formal employment —i.e., jobs
governed by the CLT — warrants special attention. While it exhibits positive returns up to
the median, this relationship reverses at the upper quantile (Q90), indicating a negative
association between formal employment and the highest labor income levels.

The control variable for blue-collar occupations, as anticipated, displays a negative
coefficient for the mean and across all quantiles. Notably, this negative effect intensifies
at the top of the income distribution (Q90), reinforcing the inverse relationship between
blue-collar employment and high earnings. In these upper-income brackets, the share of
blue-collar workers is significantly lower, as shown in Table 3.
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TABLE 4
Results of the estimation of the labor income equation at the mean and quantiles for the full sample
Brazil - 2019
Quantile
Variables Mean (Arellano and Bonhomme)
(Heckman) -
Q10 Q25 Median Q75 Q90

Insufficient PA -0.0712*** -0.0419** -0.663***  -0.0716***  -0.0850***  -0.0997***
(0.0147) (0.0182) (0.0166) (0.0147) (0.0152) (0.0206)
Sufficient PA -0.0728*** -0.0320*  -0.0599***  -0.0753***  -0.0741***  -0.0860***
(0.0114) (0.0172) (0.0125) (0.0109) (0.0130) (0.0177)
Healthy eating habits 000517  -0.00442  -0.00354  -0.00155 -0.000627  -0.00477
index (0.00405) (0.00558) (0.00485) (0.00408) (0.00471) (0.00590)
Healthy habits index -0.00215 0.00621 0.00438 -0.00167 0.00330 -0.00967
(0.00496) (0.00683) (0.00584) (0.00505) (0.00589) (0.00768)
Educational level 2 0.0915*** 0.203*** 0.0964** 0.0594* 0.109*** 0.0675
(0.0316) (0.0604) (0.0474) (0.0340) (0.0388) (0.0634)
Educational level 3 0.226™** 0.281*** 0.183*** 0174%** 0.247*** 0.181***
(0.0342) (0.0649) (0.0500) (0.0385) (0.0436) (0.0669)
Educational level 4 0.257*** 0.341*** 0.226%** 0.185*** 0.260*** 0.217%**
(0.0346) (0.0648) (0.0491) (0.0375) (0.0429) (0.0680)
Educational level 5 0.356™** 0.391*** 0.287*** 0.286*** 0.356*** 0.342%**
(0.0328) (0.0602) (0.0482) (0.0360) (0.0404) (0.0649)
Educational level 6 0.5547** 0.478*** 0.438*** 0.459*** 0.582*** 0.593***
(0.0390) (0.0650) (0.0533) (0.0415) (0.0465) (0.0804)
Educational level 7 0.865*** 0.624*** 0.625*** 0.742%** 0.883*** 1.002%**
(0.0383) (0.0641) (0.0535) (0.0384) (0.0452) (0.101)
Age 0.0311***  0.0288***  0.0244*** 0.0253***  0.0326*** 0.0372***
(0.00394) (0.00485) (0.00458) (0.00415) (0.00399) (0.00501)
Age squared -0.000278*** -0.000299*** -0.000233*** -0.000219*** -0.000281*** -0.000307***
(4,85e-05) (6,18e-05) (5,74€-05) (5,21e-05) (5,08e-05) (6,37€-05)
Sex 0.228*** 0.142%** 0.152%** 0.175%** 0.218*** 0.260***
(0.0157) (0.0191) (0.0168) (0.0157) (0.0154) (0.0199)
Race (ethnicity) 0.0781*** 0.0444*** 0.0525*** 0.0715*** 0.0714*** 0.0926***
(0.0115) (0.0155) (0.0125) (0.0119) (0.0128) (0.0167)
Urban area 0.166*** 0.353*** 0.2427** 0.141%** 0.126*** 0.122%**
(0.0157) (0.0351) (0.0227) (0.0176) (0.0146) (0.0179)
Statutory 0.363*** 0.668*** 0.413*** 0.266*** 0.220%** 0.175***
(0.0218) (0.0312) (0.0254) (0.0235) (0.0260) (0.0519)
Formal employment 0.169*** 0.486*** 0.220***  0.0889*** 0.00397  -0.0791***
(0.0114) (0.0250) (0.0165) (0.0136) (0.0148) (0.0179)
Blue-collar -0.0364**  -0.0569*** -0.0440**  -0.0458*** -0.0295 -0.0639**
(0.0169) (0.0213) (0.0196) (0.0175) (0,0184) (0.0284)
Chronic diseases -0.0156 -0.0237 -0.0260** -0.0250** 0.0119 0.00787
(0.0114) (0.0153) (0.0113) (0.0105) (0.0124) (0.0167)

Lambda -0.07847***

(0.02372)
Rho 1.376***
(0.363)

(continue)
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(continued)

Quantile
Variables Mean (Arellano and Bonhomme)
(Heckman) N
Q10 Q25 Median Q75 Q90

Constant 0.500*** -0.224 0.4471%** 0.784*** 0.848*** 1.038***

(0.102) (0.147) (0.144) (0122 0.113) (0.142)
Sorjtrol for Federative Yes Yes Yes Yes Yes Yes

nits

Control for CNAE Sectors Yes No No No No No
Observations 60,041 59,576 59,576 59,576 59,576 59,576
Wald Chi2 (49) 5315.08
Prob » Chi2 0.0000
Log pseudo maximum -1.17e+08

likelihood (coefficient)

Source: Prepared by the authors based on data from the 2019 PNS (IBGE, 2021).

Note: The Arellano and Bonhomme (2017) model was estimated with correction for heteroscedasticity using the bootstrap
method, with 500 repetitions. Standard errors are in parentheses. The statistical significance of the estimates is defined by: ***
p<0.01, ** p<0.05, * p<0.1.

With respect to the variables associated with physical activity, a negative
relationship is observed between insufficient physical activity and labor income.
Specifically, workers who engage in insufficient physical activity earn, on average, 7.12%
less in the Brazilian labor market. This adverse effect persists across the entire earnings
distribution, ranging from 4.19% in the lowest decile (Q10) to 9.97% in the highest
decile (Q90). It is noteworthy that the magnitude of this effect increases progressively
along the earnings distribution, being more pronounced at the upper quantiles.

A similar pattern is found in the estimates for sufficient physical activity. Workers
classified as engaging in sufficient levels of physical activity also experience lower
earnings, with an average negative effect of 7.28%. Across the quantiles, this impact
ranges from 3.2% at the lower end of the distribution (Q10) to 8.6% at the upper end
(Q90). As with the estimates for insufficient activity, the negative association becomes
more substantial as one moves toward higher income brackets.

This pattern is likely driven by the occupational composition of income levels in
Brazil. Higher-income jobs are typically associated with administrative and managerial
(white-collar) positions, which tend to involve lower levels of physical exertion (Pereira;
Almeida; Oliveira, 2020). In contrast, blue-collar occupations — characterized by manual
labor - tend to require greater physical effort. As noted by Dang, Maitra, and Menon
(2019), energy expenditure is generally higher in blue-collar jobs than in white-collar
positions for both men and women. Given that physical activity metrics capture energy
expenditure from labor-related tasks, blue-collar jobs contribute more significantly to
physical activity levels. Since these occupations are generally associated with lower
earnings — as shown in Table 3 — this helps explain the negative relationship between
physical activity and labor income.

Moreover, components such as commuting, domestic chores, and leisure-related
travel are included in measures of moderate to vigorous physical activity. These activities
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are more common among lower-income individuals, which further contributes to the
negative association between both insufficient and sufficient physical activity and
earnings in the Brazilian labor market.

Regarding the estimates related to the healthy eating habits index, no consistent
or statistically significant patterns were identified in either the mean or quantile
regressions. A similar result is observed for the composite healthy habits index, which
also does not display significant associations with labor income when considering the
full sample.

To explore potential heterogeneities in the relationship between healthy behaviors
and labor income, Table 5 presents the results of the estimates for the healthy behavior
variables in regressions on the mean and quantiles, focusing on the subsamples
of women and men. First, in the sample restricted to women, both insufficient and
sufficient physical activity continue to show negative associations with labor income,
consistent with the results observed in the full sample. Again, the magnitude of these
effects progressively intensifies across the income distribution.

Regarding insufficient physical activity, female workers who engage in such levels of
activity earn, on average, 8.69% less in the labor market. As in the full sample, the most
pronounced negative effect is observed in the upper end of the income distribution, with
the highest estimated penalty reaching 15.3% in the top quantile (Q90).

Similarly, women who engage in sufficient physical activity also experience lower
labor earnings, with an average negative return of 6.60%. In the quantile regression,
the most substantial negative effect is found in the penultimate quantile (Q75), with an
estimate of 10.9%. This suggests that the negative impact of sufficient physical activity
on female labor income becomes more pronounced as earnings increase.

The indicator for healthy eating habits among women shows statistically significant
effects only in the third quartile (Q75), indicating a positive association between income
and these habits. However, it is important to emphasize that this result does not allow
for robust conclusions regarding the relationship between healthy eating habits and
earnings across the full female income distribution.

Similarly, the healthy habits index — which captures the absence of smoking and
alcohol consumption — shows a negative relationship with women’s labor income at
the mean and upper quantiles (Q75 and Q90). On average, women adhering to these
habits earn 1.53% less. In the remaining quantiles, the estimated coefficients are not
statistically significant, suggesting that the relationship between these health behaviors
and labor income is indeterminate in the lower strata of the female labor market
in Brazil.
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TABLE 5
Results of the estimation of the labor income equation at the mean and quantiles for women and men
Brazil - 2019
Quantile
Variables Mean (Arellano and Bonhomme)
(Heckman) "
Q10 Q25 Median Q75 Q90

Women

Insufficient PA -0.0869*** -0.0569**  -0.0612*** -0.0727*** -0.124%** -0.153***

(0.0190) (0.0258) (0.0234) (0.0195) (0.0243) (0.0343)

Sufficient PA -0.0660*** -0.0299 -0.0473**  -0.0558*** -0.109***  -0.0987***

(0.0161) (0.0227) (0.0188) (0.0162) (0.0210) (0.0284)

Healthy eating habits 4 hn535  goo0g72 000133 0.00729 00129  0.00637

index
(0.00639) (0.00847) (0.00790) (0.00625) (0.00732) (0.00911)
Healthy habits index -0.0153** -0.0139 -0.00512 -0.00766  -0.0302*** -0.0292**
(0.00779) (0.00978) (0.00817) (0.00767) (0.00997) (0.0127)
Lambda -0.11418

(0.02623)

Rho 3.078***
(0.818)
Constant 0.742*** 0.460* 1.167**%* 1.387*** 1.542%** 1.759***
(0.146) (0.260) (0.279) (0.221) (0.217) (0.268)
Observations 31,309 31,072 31,072 31,072 31,072 31,072

Men
Insufficient PA -0.0589*** -0.0247  -0.0642***  -0.0764***  -0.0704***  -0.0862***
(0.0212) (0.0257) (0.0209) (0.0202) (0.0234) (0.0291)
Sufficient PA -0.0716***  -0.0485**  -0.0676***  -0.0821***  -0.0570***  -0.0637***
(0.0155) (0.0227) (0.0173) (0.0165) (0.0188) (0.0208)

fr']%ae‘;hy eatinghabits g 1950 000869  -0.00802  -0.00498  -0.00546  -0.0134*
(0.00519)  (0.00717)  (0.00602)  (0.00560)  (0.00632)  (0.00695)
Healthy habits index 000751  0.0190** 00116 000524 00153 000728
(0.00642)  (0.00897)  (0.00772)  (0.00682)  (0.00769)  (0.00864)

Lambda -0.02714

(0.03568)

Rho 0.727
(0.515)
Constant 0.513*** -0.458*** 0144 0.589*** 0.848*** 0.957***
(0.125) 0.177) (0.157) (0.140) (0.147) (0.173)
Observations 28,732 28,504 28,504 28,504 28,504 28,504

Control for
Federative Units Yes Yes Yes Yes Yes Yes
Control for CNAE Yes No No No NoO No

Sectors

Source: Prepared by the authors based on data from the 2019 PNS (IBGE, 2021).

Note: The Arellano and Bonhomme (2017) model was estimated with correction for heteroscedasticity using the bootstrap
method, with 500 repetitions. Controls related to individuals’ personal, productivity and employment characteristics (education
level, race, age, formal employment, public sector employment, urban/rural residence, chronic diseases, blue-collar occupations,
federative units (states) and CNAE industrial sectors (only in regression to the mean)) were included in the estimations but
suppressed from the table. Standard errors are in parentheses. The statistical significance of the estimates is defined by:

*** p¢0.01, ** p<0.05, * p<0.1.
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Regarding the estimates restricted to the sample of men, it is important to highlight
that the estimated values for lambda and rho are not statistically significant, indicating
either the absence of sample selection bias among men or that the exclusion restrictions
used in the first stage failed to capture the non-random labor supply decision. However,
as emphasized by Vermeulen (2001), the use of a single valid exclusion restriction is
sufficient to identify selection models. Given that five exclusion variables were employed,
the hypothesis of no selection bias can be reasonably ruled out. This, in turn, supports the
validity of the results of the second stage.

As in the results for the full sample and for women, the findings for men confirm a
negative association between both insufficient and sufficient levels of moderate-to-vigorous
physical activity and labor income. Lechner and Sari (2015) also report similar patterns
across genders, although their study finds a positive relationship between physical activity
and wages.

For men, the average effect of insufficient physical activity is a 5.89% reduction in
labor earnings. In the quantile analysis, no statistically significant relationship is found
atthe lower quantile (Q10). However, the magnitude of the negative impactincreases with
income, peaking at 8.62% in the upper quantile (Q90).

Similarly, male workers who engage in sufficient physical activity earn, on average,
7.16% less in the Brazilian labor market. In the quantile regressions, the most pronounced
negative effect appears at the median (Q50), where male workers practicing sufficient
physical activity earn 8.21% less than their counterparts who do not engage in this level
of vigorous activity.

With regard to the healthy eating habits indicator, individuals who predominantly
consume the recommended foods earn, on average, 1.05% less. However, this relationship
is statistically significant only in the highest quantile (Q90), where a negative return of
1.34% is observed in the earnings of workers who adhere to healthy eating patterns.

In contrast, the indicator reflecting healthy habits — defined as abstaining from smoking
and consuming alcohol — shows a positive association with men’s income only at the
Q10 and Q75 quantiles. At these points in the distribution, modest returns of 1.9% and
1.53% are observed, respectively. However, at the mean and in the remaining quantiles,
the coefficients are not statistically significant, suggesting an indeterminate relationship
between this set of behaviors and male labor earnings.

Overall, the results of this study contrast with existing literature linking physical
activity to labor market outcomes, which typically identifies a positive return to time spent
in physical activity (Lechner, 2015; Lechner; Sari, 2015; Kosteas, 2012; Godoy; Triches,
2017). Nevertheless, Lechner (2015) acknowledges that the relative importance of the
various mechanisms through which sports and exercise impact labor market outcomes
remains poorly understood, a factor that has historically cast doubt on the robustness
of empirical findings regarding the “sports premium.” Along similar lines, Rooth (2011)
notes that it is empirically very difficult to isolate these channels, and that individuals who
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participate in sports may represent a selective group in various unobservable dimensions,
complicating efforts to identify the causal effects of physical activity.

This discrepancy may arise because the aforementioned studies consider only leisure-time
physical activity, disregarding physical exertion performed in other domains. Anand Liu (2012)
highlight that measurement errors are common in outcome variables capturing monthly hours
of physical activity, especially in dichotomous variables restricted to leisure-time activity, which
failto account for other forms of physical activity such as occupational and domestic tasks.

To demonstrate that controlling solely for leisure-time physical activity obscures the
true relationship between income and physical activity, we re-estimated the same equations
used in the previous analyses, this time including only the leisure-time physical activity
control, rather than the controls for insufficient and sufficient activity. As presented in
Table 6, in all estimations — whether for the full sample, women, or men — leisure-time
physical activity is consistently and positively associated with earnings. Moreover, the
magnitude of this positive association increases across the income distribution, suggesting
that higher-income individuals benefit more, in relative terms, from engaging in physical
activity during leisure time.

TABLE 6
Results of the estimation of the labor income equation at the mean and quantiles for men considering
only the control of physical activities for leisure (1)

Brazil - 2019
Quantile
Variables Mean (Arellano and Bonhomme)
(Heckman) N
Q10 Q25 Median Q75 Q90
Full sample
Leisure PA 0.0785*** 0.0371**  0.0479***  0.0703***  0.0692***  0.0863***

(0.0108) (0.0146) 0.0119) 0.0111) (0.0130) 0.0167)
Healthy eating habits index ~ -0.00845** -0.00534  -0.00742* -0.00403 -0.00442 -0.00771
(0.00405) (0.00544) (0.00448) (0.00430) (0.00487)  (0.00600)

Healthy habits index -0.00338 0.00623 0.00288 0.000219 -4,03e-05 -0.00791
(0.00496) (0.00687) (0.00543)  (0.00500) (0.00594) (0.00754)

Lambda -0.08083***

(0.02354)
Rho Ui
(0.374)
Constant 0.429*** -0.341** 0.338** 0.606*** 0.705*** 0.851***
0.101) 0.147) 0.142) 0.109) 0.107) 0.136)

Women

Leisure PA 0.1000***  0.0582***  0.0557***  0.0775*** 0.114*** 0.118***

(0.0154) (0.0204) (0.0187) (0.0157) (0.0199) (0.0294)
Healthy eating habits index 0.000441 -0.00442  -0.000516  -0.000303 0.00424 0.00715
0.00637)  (0.00844) (0.00758)  (0.00640) (0.00726) (0.00921)

Healthy habits index -0.0157** -0.0148 -0.00630 -0.00838 -0.0183** -0.0211*
(0.00774) (0.00984) (0.00833) (0.00723) (0.00893) (0.0116)
(continue)
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(continued)

Quantile
Variables Mean (Arellano and Bonhomme)
(Heckman) N
Q10 Q25 Median Q75 Q90
Lambda -0.11241%**
(0.02585)
Rho 1963
(0.673)
Constant 0.666*** 0.229 0.875*** 1.1017%** 1.298*** 1.550***
(0.147) (0.245) 0.261) (0.195) (0.196) 0.237)
Men
Leisure PA 0.0716*** 0.0574**  0.0449*** 0.0727***  0.0598*** 0.0751***

(0.0151) (0.0227) (0.0163) (0.0155) 0.0162) (0.0193)
Healthy eating habits index -0.0130** -0.00758 -0.00829  -0.00971* -0.00844  -0.0142**
(0.00518) (0.00709)  (0.00599) (0.00545) (0.00621) (0.00717)

Healthy habits index 0.00608 0.0169* 0.0122* 0.00609 0.0112 0.000217
(0.00645)  (0.00932) (0.00736)  (0.00668) 0.00759)  (0.00918)
Lambda -0.02878
0.03514
Rho 0.510
0532
Constant 0.424**%  -0.534*** 0175 0.486*** 0.697*** 0.756***
(0.124) (0.170) (0.164) (0.138) 0138) 0183)
Control for Federative Units Yes Yes Yes Yes Yes Yes
Control for CNAE Sectors Yes No No No No No
Observations 60,041 59,576 59,576 59,576 59,576 59,576

Source: Prepared by the authors based on data from the 2019 PNS (IBGE, 2021).

(1) The results of the estimation of the selection equations for these regressions are available in Table 2 of the Appendix.

Note: The Arellano and Bonhomme (2017) model was estimated with correction for heteroscedasticity using the bootstrap
method, with 500 repetitions. Controls related to individuals’ personal, productivity and employment characteristics (education
level, gender (only in full sample regression), race, age, formal employment, public sector employment, urban/rural residence,
chronic diseases, blue-collar occupations, federative units (states) and CNAE industrial sectors (only in regression to the mean))
were included in the estimations but suppressed from the table. Standard errors are in parentheses. The statistical significance of
the estimates is defined by: *** p<0.01, ** p<0.05, * p<0.1.

In other words, the presence of an income effect is clearly evident in this case, which fails
to capture the true relationship between what is conceptually defined as physical activity
across all domains — as outlined by Benedetti et al. (2021) — and the earnings of Brazilian
workers. In this context, Cruz et al. (2022) emphasize that longer working hours, Black race/
skin color, female gender, lower per capitaincome, and lower educational attainment are all
negatively associated with the likelihood of engaging in leisure-time physical activity. These
findings suggest that participation in physical activity in Brazil is shaped by socioeconomic
inequities. Specific population groups are more likely to engage in physical activity through
work-related, commuting, or domestic tasks rather than through leisure, reflecting a socially
reproduced pattern of inequality. This contrasts with the recommendations of the Global
Action Plan on Physical Activity, which advocates for equitable access to opportunities

for leisure-time physical activity. Therefore, this research contributes to the literature by
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incorporating relevant dimensions that likely play a critical role in this relationship and by
offering a more realistic depiction of the link between physical activity and labor earnings.

Regarding healthy habits, the existing literature provides a coherent framework for
interpreting these results. The evidence is unambiguous in the case of tobacco use -
smokers consistently earn less across a wide range of contexts — whereas the effect of
alcohol consumption tends to follow an inverted-U pattern: moderate consumption is often
rewarded, as it facilitates the development of social capital during business meals and
informal gatherings, while both abstinence and excessive drinking are associated with wage
penalties (Bai; Grignon, 2024; Cawley; Ruhm, 2011; French; Zarkin, 1995; Macdonald;
Shields, 2001). Marketing practices further reinforce this ambiguity by portraying alcoholic
beverages as symbols of status and conviviality; thus, participating in or abstaining from
these rituals may either open or limit professional opportunities.

Our estimates align with this interpretive framework and demonstrate that the healthy
habits index behaves differently across the earnings distribution and between genders.
Amongwomen in the upper quantiles, the indexis associated with lower earnings, consistent
with the hypothesis that abstaining from social drinking may reduce access to influential
networks. In the lower half of the female earnings distribution (Q10 to Q50), this mechanism
appears to be largely absent, and the coefficients are statistically indistinguishable from
zero. Among men, the index exhibits a positive association with income at Q10 and Q75,
where the benefits of moderate alcohol consumption likely dominate and the networking
advantage documented in the literature materializes. At the top of the male earnings
distribution, however, the benefits of moderation and the costs of social exclusion may
counterbalance each other, resulting in no net effect.

Most of the coefficients estimated for the healthy eating habits index are statistically
insignificant, indicating that, on average, adherence to a higher-quality diet does not
translate into wage gains for the majority of workers. Two points in the distribution, however,
deviate from this general pattern: the indexis positively associated with income forwomen
at the 75th percentile and negatively associated for men at the 90th percentile.

The literature offers plausible mechanisms to explain these outliers. Diets rich in
fruits, vegetables, and whole grains have been shown to improve cognitive function and
physical performance - traits that are rewarded in the labor market (Muth; Park, 2021;
Slavin; Lloyd, 2012). Among upper-middle-income women, these benefits may combine
with reduced penalties related to weight stigma, thereby producing the observed wage
premium. In contrast, among high-earning men, strict adherence to healthy eating norms
may conflict with socially constructed masculine consumption patterns (Mahalik; Burns;
Syzdek, 2007; Wardle et al., 2004), potentially contributing to the negative coefficient
observed at the 90th percentile.

The descriptive findings underscore substantial heterogeneity across the income
distribution. The healthy eating habits index records its lowest mean values in the middle
quantiles (Q50 and Q75) for both men and women. Conversely, the healthy habits index
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reveals a distinct gender pattern: women display the healthiest behaviors in the lower
quantiles, but this gradient reverses from Q75 onward, with less healthy behaviors
concentrated amongthe highest-earning women. Among men, the index remains uniformly
low across the distribution, with the steepest decline observed in the lowest quantiles.
Taken together, these results suggest that, although higher income affords better access
to health information and the means to adopt healthier routines, workplace social norms
can offset these advantages, leading to heterogeneous health profiles even among high-
income individuals.

Concluding remarks

This study aimed to examine the effects of physical activity, healthy eating habits,
and overall health-related behaviors on the labor earnings of Brazilian workers. Drawing
on data from the 2019 National Health Survey (PNS), indicator variables were constructed
to represent these health behaviors and incorporated into the estimation of the earnings
equation, serving as proxies for health capital. The analysis employed both mean and
quantile regressions across the income distribution, incorporating corrections for potential
sample selection bias as proposed by Heckman (1979) and Arellano and Bonhomme
(2017). Overall, the estimates were consistent and robust, underscoring the reliability and
significance of the analytical approach.

The primary findings reveal a negative relationship between indicators of healthy
behaviors and labor income. Specifically, with regard to physical activity, the results show
that both insufficient and sufficient levels of activity are associated with lower earnings.
This pattern persisted across income quantiles and tended to be more pronounced at higher
income levels. This suggests that occupations involving greater physical effort — such as
manual labor — tend to be associated with lower wages, while administrative or managerial
positions, typically offering higher pay, involve less moderate or vigorous physical activity.

Forthe indices capturing healthy eating habits and overall healthy behaviors, the results
were more ambiguous. A consistent negative effect was observed only among women,
for whom abstaining from smoking and alcohol consumption was associated with lower
income, particularly in the upper quantiles of the earnings distribution.

In conclusion, the results highlight the complexity of the relationship between health
and labor market outcomes and suggest that promoting healthy habits should take
into account the diverse socioeconomic realities faced by Brazilian workers. Although
approximately 56% of Brazilians engage in some form of physical activity — even at
insufficient levels — a considerable portion of those who do so belong to the lowest income
strata. Through this channel, they may achieve better health outcomes than some higher-
income workers. While this specific analysis is beyond the scope of the present study, it
opens avenues for future research on the topic.
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Importantly, the central objective of this study is to demonstrate that restricting
the definition of physical activity solely to leisure-time pursuits leads to a distorted
understanding of its relationship with labor income. Both the WHO (2010) and Benedetti
et al. (2021) stress that physical activity includes not only leisure but also work-related,
commuting, and domestic tasks. In this context, the study seeks to highlight not only
individuals’ occupational roles but also, more fundamentally, their lifestyles — comprising a
range of daily physical activities, including those related to work, transportation, household
responsibilities, and, where feasible, leisure.

The key issue is that when only leisure-time physical activity is considered, a clear
income effect emerges. Leisure-based activity is often inaccessible to lower-income
individuals due to financial constraints and time scarcity. However, this limitation does not
necessarily mean these individuals are sedentary or inactive. By including other domains
of physical activity in the analysis, we show that many individuals remain physically
active — not out of choice, but necessity. Nevertheless, their daily routines often meet the
thresholds for moderate or even vigorous activity, as extensively discussed by Benedetti et
al. (2021). Inthis regard, the present study advances the debate by expanding its scope and
contributing new empirical evidence to inform public policies aimed at reducing sedentary
behavior in Brazil.

Finally, it is important to acknowledge certain limitations of the study. The primary
limitation concerns the self-reported nature of physical activity measures by domain, which
isinherentin the 2019 PNS design. As noted by An and Liu (2012), many studies indicate
that self-reported physical activity is prone to measurement error, and the direction of bias
— whether individuals overreport or underreport their activity levels — remains uncertain.

Moreover, healthy behaviors such as physical activity typically generate long-term
effects that may not be fully captured in cross-sectional analyses. While results align with
the structure of the available data and no longitudinal follow-up is currently feasible, this
remains an important limitation. Consequently, future research that addresses these
challenges could yield even stronger evidence on the relationship between health behaviors
and labor market outcomes.
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Resumo
Hadbitos sauddveis e mercado de trabalho: uma andlise quantilica para o Brasil

Este estudo investiga os efeitos de comportamentos saudaveis sobre os rendimentos do
trabalho no Brasil. Embora a literatura especializada geralmente aponte uma associagdo
positiva entre tais comportamentos e os salarios, essa relagdo ainda é pouco explorada em
paises em desenvolvimento. Utilizando microdados da Pesquisa Nacional de Saiide (PNS) de
2019, realizada pelo IBGE, construimos variaveis indicadoras para comportamentos relacionados
a salide e estimamos equacdes salariais do tipo mincerianas. A analise emprega regressoes
médias e quantilicas, com correcdo para viés de selecdo amostral decorrente da participacao
no mercado de trabalho. Contrariando achados convencionais, os resultados indicam uma
associacdo negativa entre atividade fisica e rendimentos do trabalho ao longo da distribui¢ao
de renda. Tal resultado é explicado pela definicdo mais ampla de atividade fisica adotada no
estudo, que inclui ndo apenas praticas de lazer, mas também atividades fisicas relacionadas
ao trabalho, deslocamento e afazeres domésticos — mais frequentes entre individuos de menor
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renda. Além disso, 0 engajamento em comportamentos preventivos de salide esta negativamente
associado aos rendimentos, sobretudo entre as mulheres, sugerindo interagdes complexas entre
investimento em salde, restricdes de tempo e resultados no mercado de trabalho.

Palavras-chave: Atividades fisicas. Habitos saudaveis. Mercado de trabalho. Regressao
quantilica. Correcdo de selecdao de amostra.

Resumen

Habitos saludables y mercado laboral: un andlisis cuantil para Brasil

Este estudio investiga los efectos de los comportamientos saludables sobre los ingresos
laborales en Brasil. Aunque la literatura especializada generalmente sefiala una asociacion
positiva entre dichos comportamientosy los salarios, esta relacién adn estd poco explorada en
los paises en desarrollo. Utilizando microdatos de la Encuesta Nacional de Salud (PNS) de 2019,
realizada por el IBGE, construimos variables indicadoras de comportamientos relacionados con
lasaludy estimamos ecuaciones salariales de tipo minceriano. El analisis utiliza regresiones de
mediasy cuantiles, con correccion del sesgo de seleccion muestral resultante de la participacion
en el mercado laboral. Contrariamente a los hallazgos convencionales, los resultados indican
una asociacién negativa entre la actividad fisicay los ingresos laborales en toda la distribucion
delingreso. Este resultado se explica por la definicion mas amplia de actividad fisica adoptada
en el estudio, que incluye no solo las actividades de ocio, sino también las actividades fisicas
relacionadas con el trabajo, los desplazamientosy las tareas domésticas, mas frecuentes entre
los individuos con menores ingresos. Ademas, la participacién en conductas preventivas de
salud esta asociada negativamente con los ingresos, particularmente entre las mujeres, lo que
sugiere interacciones complejas entre la inversién en salud, las limitaciones de tiempo y los
resultados en el mercado laboral.

Palabras clave: Actividades fisicas. Habitos saludables. Mercado de trabajo. Regresion cuantil.
Correccion de seleccion de muestra.
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APPENDIX
TABLE 1
Estimation of the selection equation (correction of sample selection bias)
Brazil - 2019
Probit
Decision to offer work [1 = job offer; 0 = no offer]
Variables Full sample Women Men
Arellano Arellano Arellano
Heckman and Heckman and Heckman and

Bonhomme Bonhomme Bonhomme
Educational level 2 0.262*** 0.269*** 0.0602 0.0626 0.448*** 0.457*%**
(0.0521) (0.0525) (0.0745) (0.0747) (0.0698) (0.0703)
Educational level 3 0.387*** 0.396*** 0.217*** 0.222%** 0.587*** 0.598***
(0.0604) (0.0608) (0.0829) (0.0832) (0.0858) (0.0863)
Educational level 4 0.2971*** 0.297*** 0.193** 0.196** 0.3971*** 0.397***
(0.0636) (0.0640) (0.0888) (0.0891) (0.0851) (0.0856)
Educational level 5 0.702*** 0.717*** 0.587*** 0.597*** 0.823*** 0.842***
(0.0542) (0.0545) (0.0744) (0.0746) (0.0749) (0.0750)
Educational level 6 0.597***  0.633*** 0.612***  0.616*** 0.549%**  0.614***
(0.0717) (0.0707) (0.0890) (0.0894) (0.106) (0.105)
Educational level 7 0.918*** 0.925*** 0.856*** 0.857*%** 0.893*** 0.909***
(0.0597) (0.0598) (0.0794) (0.0797) (0.0851) (0.0854)
Age 0.158*** 0.158*** 0.136*** 0.136*** 0.180*** 0.180***
(0.00538)  (0.00543) (0.00734)  (0.00737) (0.00753)  (0.00762)
Age squared -0.00188*** -0.00187*** -0.00167*** -0.00166*** -0.00208*** -0.00208***
(6,55e-05)  (6,60e-05)  (9,06e-05) (9,10e-05) (9,14€-05)  (9,22e-05)
Sex 0.737*** 0.751*** - - - -
(0.0222) (0.0223) - - - -
Race (ethnicity) -0.00722 -0.0136 -0.0191 -0.0158 0.00706 -0.0102
(0.0244) (0.0244) (0.0321) (0.0323) (0.0363) (0.0363)
Urban area 0.101*** 0.102*%** 0.313*** 0.315%** -0.0430 -0.0446
(0.0231) (0.0233) (0.0332) (0.0333) (0.0357) (0.0360)
Collects retirement S1.028*** -1.139%** -0.786***  -0.804*** S1.564%%* L] 575***
(0.0434) (0.0435) (0.0579) (0.0579) (0.0554) (0.0552)
Collects benefits -0.424%%%  -0.421%%* -0.195%**  -0.191*** -1.399*** S14Rr
(0.0621) (0.0624) (0.0633) (0.0637) (0.138) (0.139)
Other sources of income -0.765%**  -0.758*** -0.635%**  -0.619*** -0.947***  -0.946***
(0.0305) (0.0305) (0.0354) (0.0356) (0.616) (0.0601)
Responsible for household 0.308***  0.300*** 0.132***  0.134*** 0.502***  0.490***
(0.0221) (0.0222) (0.0293) (0.0298) (0.0339) (0.0329)

athrho -0.140%** -0.216*** -0.0470

(0.0425) (0.0504) (0.0617)

Insigma -0.574*** -0.624*** -0.547*%*

(0.0129) (0.0173) (0.0172)
Constant -3.556*** -3, 537*** -3.192%** -3.181*** -3.225%** -3.161%**
(0.123) (0.129) (0.166) (0.174) (0171) (0.182)
Control for Federative Units Yes Yes Yes Yes Yes Yes
Observations 60,041 59,576 31,309 31,072 28,732 28,504

Source: Prepared by the authors based on data from the 2019 National Health Survey (IBGE, 2021).
Note: Standard errors in parentheses. Statistical significance of estimates defined by: *** p<0,01, ** p<0,05, * p<0,1.
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TABLE 2
Estimation of the selection equation (correction of sample selection bias) considering only leisure-time
physical activities

Healthy habits and the labor market

Brazil - 2019
Probit
Decision to offer work [1= job offer; 0 = no offer]
Variables Full sample Women Men
Arellano Arellano Arellano
Heckman and Heckman and Heckman and
Bonhomme Bonhomme Bonhomme
Educational level 2 0.262*** 0.269*** 0.0602 0.0626 0.448*** 0.457***
(0.0521) (0.0525) (0.0745) (0.0747) (0.0698) (0.0703)
Educational level 3 0.386*** 0.396*** 0.217*** 0.222%** 0.587*** 0.598***
(0,0604) (0,0608) (0,0829) (0.0832) (0.0858) (0.0863)
Educational level 4 0.291*** 0.297*** 0.193** 0.196** 0.391*** 0.397***
(0.0636) (0.0640) (0.0888) (0.0891) (0.0851) (0.0856)
Educational level 5 0.702*** 0.717*** 0.587*** 0.597*** 0.823*** 0.842***
(0.0542) (0.0545) (0.0744) (0.0746) (0.0749) (0.0750)
Educational level 6 0.597*** 0.633*** 0.612*** 0.616*** 0.549*** 0.614***
(0.0716) (0.0707) (0.0890) (0.0894) (0.106) (0.105)
Educational level 7 0.919*** 0.925*** 0.856*** 0.857*** 0.893*** 0.909***
(0.0597) (0.0598) (0.0795) (0.0797) (0.0851) (0.0854)
Age 0.158*** 0.158*** 0.136*** 0.136*** 0.180*** 0.180***
(0.00538)  (0.00543) (0.00734) (0.00737) (0.00753) 0.00762)
Age squared -0.00188*** -0.00187***  -0.00167*** -0.00166*** -0.00208*** -0.00208***
(6,55e-05)  (6,60e-05) (9,06€-05) (9,10e-05) (9,14e-05) (9,22e-05)
Sex 0.737*** 0.751***
(0.0222) (0.0223)
Race (ethnicity) -0.00726 -0.0136 -0.0192 -0.0158 0.00704 -0.0102
(0.0244) (0.0244) (0.0321) (0.0323) (0.0363) (0.0363)
Urban area 0.100*** 0.102*** 0.313*** 0.315*** -0.0429 -0.0446
(0.0231) (0.0233) (0.0332) (0.0333) (0.0356) (0.0360)
Collects retirement -1.128*** -1.139%** -0.786*** -0.804*** -1.564*** -1.575***
(0.0434) (0.0435) (0.0579) (0.0579) (0.0554) (0.0552)
Collects benefits -0.425%** -0.421%** -0.195*** -0.191*** -1.399*** S1.4177
(0.0621) (0.0624) (0.0633) (0.0637) (0.138) (0.139)
) -0.765*** -0.758*** -0.635%**  -0.619*** -0.947***  -0.946***
Other sources of income
(0.0305) 0.0305) (0.0355) (0.0356) (0.0614) 0.0601)
Responsible for 0.308*** 0.300*** 0.132*** 0.134%** 0.502%** 0.490***
household (0.0221) (0.0222) (0.0294) (0.0298) (0.0338) (0.0329)
athrho -0.145*** -0.213*** -0.0498
(0.0422) (0.0497) (0.0608)
Insigma -0.574*** -0.626*** -0.547%**
(0.0129) (0.0173) (0.0171)
Constant -3.556%** -3.531*** 0.666*** -3.192%** -3.225%** -3.161%**
(0.123) (0.129) (0.147) (0.166) 0171 (0.182)
ﬁa?tterl for Federative Yes Yes Yes Yes Yes Yes
Observations 60,041 59,576 31,309 31,072 28,732 28,504
Source: Prepared by the authors based on data from the 2019 National Health Survey (IBGE, 2021).
Note: Standard errors in parentheses. Statistical significance of estimates defined by: *** p<0,01, ** p<0,05, * p<0,1.
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