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Abstract

This research aims to identify the socio-demographic and economic factors influencing the probability of sugar-
sweetened beverage consumption (SSBC) in Mexican households between 1992 and 2022. Logit econometric
models and data from the National Household Income and Expenditure Survey (ENIGH, for its acronym in Spanish)
are used. The results show that the likelihood of SSBC increases with the number of employed workers and the
income quintile if the household is urban, the head of the household is male, and there are minors. Meanwhile,
increasing the age and level of education of the head of the household, as well as the presence of adults over 65
years of age, decreases the probability of SSBC.
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1. INTRODUCTION

There is widespread interest in analyzing sugar-sweetened beverage consumption (SSBC). This is mainly because
high SSBC has been linked to health risk factors such as obesity, diabetes, cardiovascular disease and certain types
of cancer (Malik & Hu, 2022; Li et al., 2023). Thus, excessive SSBC is considered a public health problem because
they contain a substantial amount of added sugar, artificial food colorings and preservatives that negatively affect
people's health (Farsad-Naeimi et al., 2020).

The amount of sugar-sweetened beverages consumed by some population groups has shown an upward trend and
already exceeds the daily limits recommended by the World Health Organization (World Health Organization [WHO],
2015). In this regard, Lara-Castor et al. (2023) analyzed the intake of sugar-sweetened beverages among adults in
185 countries and found that SSBC increased by 16% between 1990 and 2018, although it slowed down between
2005 and 2018. However, SSBC levels vary depending on the region of the world; for example, in 2018, the highest
consumers were in South Asia, sub-Saharan Africa and Latin America and the Caribbean. At the country level, the
highest average SSBC was recorded in Mexico followed by Ethiopia, the United States and Nigeria. Previously, in
2015, the Pan American Health Organization (PAHO) indicated that Mexico was the world’s number one consumer of
sugar-sweetened beverages with an average consumption of 163 liters of sugar-sweetened beverages per person
per year in 2011.
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Due to the high levels of SSBC in Mexico, the country ranks first for mortality and morbidity attributable to the
consumption of these sugar-sweetened beverages (Braverman-Bronstein et al., 2020). To counteract this situation,
the country has implemented public policies in the following order: in 2009, regulations regarding the advertising of
sugar-sweetened beverages were established, although there is limited information on the impact of these measures
(Bergallo et al., 2018). In 2014, a special tax on beverages with added sugars was introduced, which led to an 8.2%
decrease in the purchase of these beverages two years later, with households located in urban areas and those with
low socioeconomic levels registering the largest decrease (Colchero et al., 2017). More recently, in 2020, warning
labels for certain nutrients, including added sugars, were added to the front of packaging (Ministry of Economy [SE],
2020).

To gain a broader understanding of the high consumption of sugar-sweetened beverages, an analysis of the factors
associated with SSBC is needed; in particular, a study of how the social and economic context in which a person is
raised influences their decisions regarding what they consume and drink (Purohit et al., 2023). Similarly, Gozali et
al. (2023) point out that the head of the family is the one who makes most of the decisions in relation to the
household, including SSBC, which means that the socioeconomic and demographic characteristics of the head of the
family influence consumption in the household. In this regard, previous studies have shown that SSBC is associated
with people's gender, age, educational level, socioeconomic level and occupation, as well as the urban or rural area
in which they live (Schneider et al., 2020; Al-Hanawi et al., 2022; Santana-Jiménez et al., 2023). However, there are
few studies that analyze the determinants of SSBC in the case of Mexico. For this reason, this paper seeks to
answer the following research questions: Have there been changes in SSBC in Mexican households between 1992
and 20227 How are economic level and socio-demographic characteristics of households associated with SSBC?
Specifically, this paper aims to identify the sociodemographic and economic factors that influence the likelihood of
SSBC in Mexican households between 1992 and 2022.

The empirical analysis of this research was carried out in two stages: the first was based on a comparative
descriptive analysis of SSBC between two points in time. The second was an econometric analysis consisting of the
estimation of Logit regression models to identify how sociodemographic and economic characteristics affect the
probability of SSBC. Data from the National Household Income and Expenditure Survey (ENIGH) for the years 1992
and 2022 was used.

The study is structured as follows: in the first section, after the introduction, the conceptual model describing the
socio-demographic and economic factors associated with SSBC is presented. The data and methodology used are
then described, followed by the results and discussion. Finally, the conclusions are presented.

2. SOCIO-DEMOGRAPHIC AND ECONOMIC FACTORS ASSOCIATED WITH SSBC

Excessive SSBC is a multifactorial phenomenon with diverse implications on health and family finances (Sosa and
Mancera, 2022). Therefore, there is a need to analyze it based on different disciplines, not only to understand the
social complexity of the problem, but also to design public policies that lead to a reduction in the consumption of
sugar-sweetened beverages. In order to contribute to the knowledge on the subject from an economic point of view,
the objective is to identify the socio-demographic and economic factors that influence the likelihood of SSBC in
Mexican households. As shown in Figure 1, there is a representation of the conceptual model of the variables divided
into four categories: the first refers to the characteristics of the head of the household in terms of age, sex and
educational level; the second refers to the members of the household in terms of the number of people in said
household, the presence of children and elderly adults; the third considers economic factors, represented by



household income and the number of people who receive monetary income and have a job; finally, the rural and
urban environment of the household is included.

Figure 1. Conceptual model of the determinants of SSBC
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According to the National Institute of Statistics and Geography (INEGI, 2023): "the head of the household is the
person recognized as such by the other members of the household". The most relevant factors associated with the
awarding of this recognition are related to aspects of hierarchy, either because they contribute the majority of the
income, are the oldest person or are the one who makes the most important decisions in the household (Muhiz and
Hernandez, 1999). In this regard, it is assumed that the head of the household plays an important role in the types
and quantities of drinks consumed, and therefore three of their characteristics were considered.

Characteristics of the head of the household

With respect to the sex of the head of the household, the likelihood of SSBC is expected to be higher when the head
of the household is a male than when the head of the household is a female. This idea has been proposed by Al-
Hanawi et al. (2022), who point out that men are more likely to consume higher amounts of sugar-sweetened
beverages than women. This could be because men tend to be less concerned about the products they consume,
while women are more concerned about adopting healthy eating habits that allow them to take care of their physical
appearance and, where appropriate, instill these healthy practices in their children (Lozano et al., 2021).

Regarding the age of the head of the household, the effect on the likelihood of SSBC tends to decrease as they get
older. In this respect, Raiteri (2015, p. 16) mentions that "a person’s stage in life will influence the products and
services they choose to meet their needs." Therefore, it is assumed that people tend to be more concerned about
their health as they get older, so the older the head of the family, the less likely they are to buy unhealthy products

such as beverages with high sugar content.

In relation to educational level, the probability of SSBC in the home is expected to decrease as the educational level
of the head of the household increases. This has been empirically demonstrated by those who found that SSBC was
significantly higher among people with low levels of education than among those with high educational levels.



Therefore, it is assumed that consumers with higher levels of education tend to be more aware of and responsible for
the consequences generated by the products they consume; i.e., they have greater access to information about the
negative health impacts of sugar-sweetened beverage consumption (Raiteri, 2015).

Characteristics of household members

The characteristics of household members also influence beverage consumption. First, it is assumed that SSBC
increases as the number of household members increases. This assumption is based on two factors: first, the theory
of demand establishes that for each additional member joining a family, a greater quantity of goods is required to
satisfy household consumption needs (Varian, 2022). Furthermore, over time, there has been an increase in the
supply and diversity of sugar-sweetened beverages at more affordable prices in the market, which may lead to a real
increase in income per household member, i.e., it is possible that the effects of income may lead to a higher
probability of purchasing and consuming these types of beverages.

Secondly, the presence of members under the age of 12 in the household is expected to have a positive influence on
the probability of SSBC. According to Tojo (2003), during childhood and adolescence, water requirements are
relatively higher than in adults due to their different body composition; however, they do not choose plain water to
quench their thirst and maintain good hydration. On the contrary, Muth et al. (2019) point out that children and
adolescents have shown a notable increase in the consumption of sports drinks, fruit-flavored soft drinks, and sodas
in recent decades, adding that nearly half of the calories they consume come exclusively from these types of
beverages.

Thirdly, the presence of family members over 65 years of age in the household is expected to negatively affect the
probability of SSBC. This premise is based on the statement made in 2021 by the Food and Agriculture Organization
of the United Nations (FAO, 2021) that the elderly are more vulnerable to disease, which leads them to take care of
themselves and be concerned about their health. As a result, they tend to consume healthy foods and beverages that
contribute to their well-being. Therefore, when the household includes at least one elderly member, a reduction in
sugar-sweetened beverage consumption is expected.

Household economic factors

Income and the number of employed earners were considered among the economic factors related to the household,
With regard to an increase in household income, the probability of SSBC is expected to increase. This approach is
based on consumer theory, which establishes a positive relationship between income and consumption (Varian,
2022); therefore, an increase in household budget tends to increase the demand for sugar-sweetened beverages.
This relationship has been confirmed in empirical studies, which have found that an increase in income leads to
higher consumption of beverages such as soft drinks (Barquera et al., 2008).

In terms of the number of people earning a paid income, there is a positive relationship with the likelihood of SSBC.
In other words, when there are more income earners, the household budget improves, resulting in an increase in
SSBC for two reasons: the first is due to an improvement in purchasing power; the second is due to the fact that a
larger number of income earners is likely to increase the time spent on paid activities outside the home, which
changes consumption tastes and needs, increasing the propensity to consume sugar-sweetened beverages.



Geographical location: rural and urban areas surrounding the home

The rural or urban context in which household members live influences their consumption preferences. In this
respect, urban households tend to show a higher probability of SSBC than rural households. Several elements
modify taste and preference for sugar-sweetened beverages depending on the geographical environment, including
rapid urbanization, which creates conditions for a greater number of supermarket chains offering a wide variety of
sugar-sweetened beverages (FAO, 2018). Likewise, beverage companies have improved the logistics of sugar-
sweetened beverage distribution in rural areas, which results in families living in rural areas changing their
consumption habits and patterns, particularly with regard to the gradual increase in the consumption of soft drinks
and other sugar-sweetened beverages (Popkin and Reardon, 2018).

3. METHODOLOGY

Data

Microdata from the ENIGH for 1992 and 2022 (INEGI) was used, and the household was taken as the unit of study.
The years selected were based on the availability of databases that are comparable and statistically representative
of the entire Mexican territory. These databases are cross-sectional as the same households are not surveyed in the
two years analyzed.

Two data tables were used to construct the variables: household concentration and household expenditure. The first
table provided total current household income and the sociodemographic and occupational characteristics of
household members. The second table provided the expenditure code, which allowed for the selection of six groups
of sugar-sweetened beverages consumed by households: 7) cola and flavored soft drinks; 2) natural syrup,
lechugilla, sangrita, and tascalate; 3) mineral water, quinine water and demineralized water with or without
flavor; 4) packaged juices and nectars; 5) prepared water and natural juices; 6) energy drinks. Subsequently, for
each beverage group, the average weekly consumption (liters) per household and per income quintile was
calculated.

Analysis techniques

The empirical analysis was carried out in two stages: descriptive analysis and econometric analysis. The first stage
was devoted to answering the first research question: Were there changes in SSBC consumption in Mexican
households between 1992 and 20227 This consisted of the carrying out of a comparative analysis (between the two
years studied) of the average weekly consumption of each group of sugar-sweetened beverages per household and
by income quintiles. It should be noted that the 1992 ENIGH did not yet record the consumption of prepared water
and natural juices, nor energy drinks, so it was not possible to compare the intake of these beverages for the period
analyzed. Similarly, a comparison was carried out of the sociodemographic and economic characteristics associated
with the household. For the statistical analysis, the Statistical Package for the Social Sciences (SPSS) software was
used, and the expansion factor was used to make population inferences from the sample.

The second stage of the analysis addressed the second question: How are the economic level and
sociodemographic characteristics of households associated with SSBC in Mexico? To this end, binary logit
econometric models were estimated, and the empirical model proposed in the work of Llamas et al. (2012) was



considered, which analyzes the probability of food and beverage consumption outside the home for Mexico. Logistic
regression models have been useful for analyzing the determinants of SSBC in various countries, such as the United
States (Tasevska et al., 2017), South Africa (Pengpid and Peltzer, 2019), Indonesia (Gozali et al., 2023) and Saudi
Arabia (Alfaris et al., 2022).

According to Greene (2012), in the binary Logit model, the dependent variable Y; considers two events, coded with a

value of 1 if the household consumed sugar-sweetened beverages and 0 if it did not; while the set of independent
variables is referred to as X;. According to Wooldridge (2010, p. 584), the specification of this model allows the

probability of SSBC in a household to be expressed as follows:

PV, = 11 X) = G(By + BiXs + =+ BiXi) = G(Bo + XB) = G(XiB) 0

Where: G is a logistic function that assumes values strictly between 0 and 1 for all real numbers z, which can be
expressed as:

G(z) = exp(2)/[1 + exp(z)] = A(2) (2)

Continuing with Wooldridge (2010), the G function is increasing and increases more rapidly at z = 0, G(z) —» 0
as z — -~ and G(z) — 1 as z — «. Meanwhile, the vector B; represents the effect of the independent variables, X, on

the probability of the event. This functional relationship is represented as:
Vi = F(Xu Bi) + i (3)

The disturbance p; has a standard logistic distribution and is independent of X Based on the established

assumptions, the following empirical model was proposed:

S5BC = Bﬂ + BI(Sexhuad) + Bz(aﬂehcad} + B:i (Edhuml) + B4':5i?—'-e]1nu.~ifl1nltl)
+ Bz(under,;,) + Bs(overgs,) + By (earner) + g(quintile) 4)

+ Bg(urban) + w;

Where:

» SSBC = binary variable denoting whether the household consumed sugar-sweetened beverages (yes = 1, no
=0).

« Head_sex = sex of the head of the household (male = 1, female = 0).

» Head_age = age in years of the head of the household.

» Head_ed = dichotomous variable indicating whether the head of the household has a bachelor's or
postgraduate degree (yes = 1, no = 0).

» Household_size = number of members in the household.

« Under_12 = binary variable indicating whether there are children under 12 years of age in the household (yes
=1,n0=0).



« Over_65 = binary variable indicating whether there are individuals aged 65 or over in the household (yes = 1,
no = 0).

» Earner = number of employed income earners in the household.

» Quintile = quintile to which the household belongs according to its total current monthly income (base: first
quintile).

« Urban = location of the household (urban = 1, when it has 15,000 or more inhabitants; rural = 0, when it has
less than 15,000 inhabitants).

e Bo, By ..., Bg = regression coefficients of the Logit model.

e pj=random error term.

With the support of STATA econometric software, Logit models were estimated using the Maximum Likelihood
method, and robust standard errors were considered to mitigate the problem of heteroscedasticity (Malhotra, 1984).
The interest of this study is to determine the marginal effect of sociodemographic and economic variables on the
probability of SSBC; therefore, the slopes were calculated using the regression coefficients derived from the
estimated models.

4. RESULTS AND DISCUSSION
Descriptive analysis

Below are some sociodemographic and economic characteristics of households in Mexico (see Table 1). Regarding
variables associated with the head of the household, it was found that 14.20% of households had a female head in
1992; 30 years later, this figure had doubled to 32.40%. Likewise, the average age of the head of the household was
10 years older in 2022 than in 1992. A percentage increase was identified in the number of heads of households with
university education, given that 18.50% of them had a bachelor's or postgraduate degree in the second year
analyzed.



Table 1. Sodo-demographic and economic characteristics of households in Mexico, 1992 and 2022

Characteristic 1992 2022
Sample | 10530 90102
Total houssholds (expanded somple) 18 536 267 37 560123
Proportion of households headed by women 1420 32.40
Average age of the household head 41.37 51.3%
Proportion of househelds headed by someone with o bachelor's 10.60 18.50
or pusrgrudumﬂ dﬂgrna

Average number of household members 4.9 3.43
Proportion of househelds with children under 12 64.60 39.10
Proportion of households with people aged 65 or over 16.40 25.70
Average number of employed income eamers 1.50 1.62
Current average monthly income (2022 Mexican pesos) 1722143 21231.82
Proportion of urban households* 63.40 1170

Note: *A household was considered urhan if it was located in o town with 15,000 or more inhabitants and rural i it was
located in o town with fewer than 15,000 inhabitonts.

Source: Prepared by the outhors using data from the ENIGH (1992 and 2022).

As far as household characteristics are concerned, there has been a reduction in the average number of people per
household, from 4.69 in 1992 to 3.43 in 2022. Similarly, there has been an increase in the proportion (9.30% in 1992)
of households with members aged 65 or over, with a quarter of households having at least one elderly adult among
their members in 2022. Conversely, the presence of children under 12 years of age in the home has decreased by
25.50%: in 1992, 64.60% of households had one or more children, whereas this percentage had decreased to
39.10% in 2022.

With regard to household-related economic variables, it can be noted that the employment dynamics and monetary
resources of household members have changed over the last three decades. This can be observed in the average
number of people receiving income as compensation for their work, which increased from 1.50 in 1992 to 1.62 in
2022, suggesting that in addition to the head of the household, other members also contribute income to the
household. Likewise, there has been an increase in household purchasing power as the average real monthly
income per household increased by 23.28% between 1992 and 2022. Finally, it was found that 63.40% of
households were located in urban areas in 1992, with this percentage rising to 77.70% in 2022, suggesting that the
urban environment plays an important role in the dynamics of people's lives.

The average weekly consumption per household and type of sugar-sweetened beverage for 1992 and 2022 is shown
below (see Figure 2). In both years, cola and flavored soft drinks were the most consumed beverages, although
consumption fell slightly by 4.15% over three decades; however, average consumption per household has remained
above 5 liters per week. Similarly, there has been a 17.62% drop in the average consumption of packaged juices and



nectars since in 1992 households consumed an average of 2.54 liters per week, while in 2022 consumption stood at
1.73 liters.

Figure 2. Average weekly consumption (liters) of sugar-sweetened beverages per household, 1992 and 2022
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Source: prepared by the authors with data from the ENIGH (1992 and 2022).

Similarly, two beverage groups recorded the highest increases in terms of average household consumption between
the two years analyzed: 53.01% for mineral water, quinine, demineralized with or without flavor, and 45.05% for
natural syrup, lechuguilla, sangrita, and tascalate. The analysis also suggests that households have diversified their
beverage consumption patterns, for example, there has been an increase in the consumption of prepared water and
natural juices, as well as energy drinks with household consumption exceeding one liter per week in 2022.

In order to show whether there is a differentiated behavior in the consumption of sugar-sweetened beverages
according to household income quintile, Figure 3 shows the average weekly consumption of cola and flavored soft
drinks, while Figure 4 illustrates the consumption of packaged juices and nectars. These beverages were chosen for
two reasons: first, families spend more money on these beverages; of the total expenditure allocated to the purchase
of sugar-sweetened beverages, 86.54% was spent on soft drinks and 8.55% on juices (ENIGH, 2022); second, this
group of beverages contains a high concentration of total sugars, including fructose, glucose, sucrose, corn syrup or
mixtures thereof (Federal Consumer Protection Agency [PROFECO], 2023).

Figure 3. Average weekly consumption (liters) of cola
and flavored soft drinks, by household quintiles, 1992 and 2022
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As shown in Figure 3, for both years, the higher the income quintile of the household, the higher the consumption of
soft drinks. For example, quintile 5 consumed twice as much as quintiles 1 and 2 in 1992, and quintile 5 also had the
highest average consumption, at 7.75 liters per week. However, it can be seen that households with higher
purchasing power reduced their soft drink consumption between 1992 and 2022, with quintile 5 reducing their
consumption the most. In contrast, lower-income households (quintiles 1 and 2) increased their soft drink
consumption by approximately one liter per week. Middle-income households (quintiles 3 and 4) maintained their soft
drink consumption virtually unchanged, with a trend close to 5 liters per week.

The average consumption of packaged juices and nectars increases progressively according to household income
quintile; however, juice consumption is significantly lower, ranging from 2.5 to 3 times less than the amount of soft
drinks consumed (see Figure 4). Likewise, quintiles 3, 4, and 5 showed a decrease in the average consumption of
these beverages in 2022 compared to 1992; specifically, quintile 5 decreased its consumption from 2.54 to 2.05 liters
on average per week. In contrast, quintiles 1 and 2 increased their consumption of these beverages, with quintile 2

recording the highest growth (37.17%) in consumption between the first and second years analyzed.

Figure 4. Average weekly consumption (liters) of packaged juices
and nectars, by household quintiles, 1992 and 2022
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Econometric analysis

The regression coefficients are presented in Table 2 and are derived from the Logit models that showed the best
relative fit quality as indicated by the Akaike and Schwarz criteria (Malhotra, 1984). Likewise, the models show total
significance at a confidence level of 99%, according to the Chi-square statistic (x?). In addition, the percentage of
correctly predicted cases is acceptable and there are no multicollinearity problems in the selected models, according
to the Belsley-Kuh and Welsch tests and the Variance Inflation Factor (Greene, 2012).



Table 2. Regression coefficients of the Logit model, 1992 and 2022

Independent variables 1992 2022
(oefficients P> 2] (oefficients P> |
Constant | 05242 | 0.000*** N 1.14%3 | 0.000***
Sex_head 0.2254 0.000*** 0.1487 0.000***
Age_head -0.0094 0.000*** 0.0141 0.000***
Education_head .1625 0.050* 0.4174 0.000*+*
Household size -0.0785 0.000*** 0.0075 0.28%
Children under 12 0.3054 0.000*** 0.0914 0.000***
Adults over 65 0.0421 0.528 0.080 0.007**+*
Income earner 0.1764 0.000*** 0.0701 0.000**+*
Quinile 2 0.5289 0.000*** 0.2612 0.000***
Quintile 3 0.6774 0.000*** 0.4783 0.000**+*
Quinile 4 0.8957 0.000*** 0.64%0 0.000***
Quintile 5 0.3445 0.000*+* 0.6199 0.000***
Uirban 0.2993 0.000*** .0148 0.375
Sample 10 530 90 102
Chisquare (P-value) 674.43 (0.000)*+* 3 273.33 (0.000) ***
McFodden's R 0.0475 0.0307
Logrlikelihood -6 949.15 451 508.04
Corectly pradicted coses (%) 6 407 (80.8%) b5 248 (72.4%)

Note: coefficients are statisfically significant with o confidence level of 90% (*), 95% (**) and 99% (***).
Source: prepared by the authors using data from the ENIGH (1992 ond 2022).

According to Table 2, the majority of the independent variables are statistically significant at 99% for the two years
analyzed, and only the variable of the education of the head of the household showed 90% significance for 1992. In
contrast, the variable of adults over 65 years of age was not statistically significant for the first year analyzed. The
same applies to household size and urban status, which were not significant for the second year studied.

Marginal effects indicate the marginal change in the probability of SSBC for a household in response to changes in
the independent variables (see Table 3). For 1992, the probability of SSBC was found to be 5.7% higher in
households headed by men compared with those headed by women. This probability has decreased over time,
standing at 2.96% for 2022. This result is similar to that found by Malik and Hu (2022) in respect to the fact that
males consumed more sugar-sweetened beverages than females in several regions of Africa, Asia, Latin America
and the Caribbean. Therefore, it can be assumed that female heads of households play an important role in ensuring
that their family members eat a healthy diet, seeking to reduce their intake of beverages with a high sugar content.



Table 3. Marginal effects calculated based on Logit model coefficients, 1992 and 2022

Independent 1992 2027
variahles

Marginal effect P> 2] Marginal effect P> |l
Sen_head 0.0570 0.000*** 0.0296 0.000***
Age_hend -0.0024 0.000*** 0.0027 0.000***
Education_heod -0.0406 0.050* 0.0871 0.000#**
Household size 0.0196 0.000*** 0.0014 0.289
Children under 12 0.0762 0.000*** 007y 0.000***
Adults over 65 0.0105 0.528 0.0159 0.007%**
Income eamer 0.0441 0.000*** 0.037 0.000***
Quintile 2 0.1302 0.000*** 0.04%4 0.000***
Quintile 3 0.1653 0.000*** 0.0875 0.000***
Quintile 4 0.2146 0.000*** 01155 0.000***
Quintile 5 0.2027 0.000*** 01106 0.000#**
Urban 0.0747 0.000*** {.0029 0.375

Note: Marginal effects are statistically significant of a confidence level of 90% (*), 95% (**) ond 99% (***).
Source: Prepared by the authors using dota from the ENIGH (1992 and 2022).

According to the marginal effect associated with the age of the head of the household, there is an inverse
relationship with the probability of SSBC. It was found that for each additional year of age, starting from the average
age (41), the probability of consumption decreased by 2.4% in 1992, while this probability was 2.7% in 2022. This
result is in line with the empirical evidence of Cuy Castellanos and Miller (2020), who suggest that as a person ages,
they begin to be more concerned about good nutrition and a balanced diet. Thus, it can be said that an increase in
the age of the head of the household favors good choices in the goods purchased and consumed, reducing the
consumption of sugar-sweetened beverages because they are considered harmful to health.

Along the same lines, the educational level of the head of the household has a negative impact on the probability of
SSBC. According to the marginal effect of this variable for 1992, households whose head had higher education, such
as a bachelor's or postgraduate degree, were 4.06% less likely to consume sugar-sweetened beverages than
households whose head had a lower level of education. The inverse effect of the level of education of the household
head on the probability of SSBC doubled in 30 years, reaching 8.71% in 2022. This result is consistent with the
assumption that the higher the educational level of the mother or father, the more likely they are to have more
information about which beverages are or are not beneficial to human health, thereby reducing the probability of
SSBC.

With regard to household size, the marginal effect in 1992 indicates that for each member added to the household,
based on the average (five persons), the probability of SSBC decreased by 1.96%. This result is different from what
was expected, which is that the larger the family, the higher the consumption. This may be due to the fact that the



cost of meeting the basic needs of a household rises when there are several members, limiting the economic
resources available to purchase non-basic goods such as sugar-sweetened beverages. However, by 2022, although
not statistically significant, it was observed that the addition of a new member to the household led to an increase in
the probability of SSBC, similar to what was shown for Ethiopia (Hone and Marisennayya, 2019) and for the province
of Jakarta in Indonesia (Gozali et al., 2023).

Furthermore, the presence of at least one child under the age of 12 in the household increases the probability of
SSBC compared to households without children, although this probability decreases from year to year, falling from
7.62% in 1992 to 1.79% in 2022. In this respect, Aleman-Castillo et al. (2019) point out that juice and soft drink
consumption is more frequent among children when they attend school, specifically during recess. In addition, it has
been found that minors tend to increase their intake of sugar-sweetened beverages and reduce their consumption of
fruits and vegetables (Tasevska et al., 2017). Among the factors that influence a greater taste and preference for
beverages with high sugar content among children are the promotional campaigns that the beverage industry gears
toward this age group (Alcaraz et al., 2023).

Based on the marginal effect of the variable of household members over 65 years of age, there is an indirect
relationship with the likelihood of SSBC. Only for the second year analyzed was it statistically corroborated that a
household with elderly adults was 1.59% less likely to consume SSB compared to a household without elderly adults.
This result coincides with the work of Meza-Miranda et al. (2021), which analyzed 12 Latin American countries
(Argentina, Chile, Colombia, Costa Rica, Ecuador, Spain, Guatemala, Mexico, Peru, Paraguay, Panama, and
Uruguay) and found that, during the Covid-19 lockdown, adults aged 60 and over had a lower SSBC compared to
other younger age groups.

In relation to household economic variables, a significant positive relationship was observed between the number of
employed income earners and the probability of SSBC. In other words, an additional member of the household with
paid employment increased the probability of SSBC by 4.41% in 1992. Three decades later, in 2022, this probability
fell to 1.37%. Meanwhile, the marginal effects related to income quintiles indicate that households classified in
quintiles 2 to 5 have a higher probability of SSBC compared to households in quintile 1. This probability increases
progressively as the household moves up to a higher income quintile; specifically, in 1992, households in quintile 5
were 20.27% more likely to participate in SSBC compared to those in the lowest income quintile, quintile 1. It should
be noted that these marginal effects were reduced by half in 2022. In general, these results are consistent with those
of Geronimo (2024), who found that cola soft drinks, one of the most consumed beverages, tend to behave like basic
goods for Mexican families, i.e., when a household increases its income, the consumption of these beverages also
increases, albeit to a lesser extent.

Finally, opposite marginal effects were found between 1992 and 2022 in relation to the influence of geographical
location (urban vs. rural) on the probability of SSBC. In 1992, urban households were 7.47% more likely to engage in
SSBC than rural households. This result is consistent with previous studies by Sanchez-Pimienta et al. (2016) for
Mexico and Pengpid and Peltzer (2019) for South Africa, where urban residents consumed a higher volume of sugar-
sweetened beverages compared to those in rural areas. Although not statistically significant, the marginal effect of
2022 suggests that living in rural areas could increase the probability of SSBC, indicating a transformation in
consumption habits and preferences in these areas, especially an increase in soft drink consumption (Wattelez et al.,
2019).

5. CONCLUSIONS



The central premise of this research is that sociodemographic and economic factors influence the likelihood of SSBC
in Mexican households. Based on the descriptive analysis, three main results were obtained: first, cola and flavored
soft drinks were identified as the most consumed beverages, with a 4.15% decrease in intake between 1992 and
2022, although average consumption remains high (5 liters per week per household). Second, packaged juices and
nectars saw the largest reduction in intake with this trend being attributed to households opting for other beverages.
The intake of mineral water, quinine water, demineralized water with or without flavor, as well as prepared water,
natural juices and energy drinks increased, gaining ground in consumer preferences in 2022. Third, it was found that
the average consumption of soft drinks, juices and packaged nectars tends to increase when households move into
higher income quintiles. However, there are changes in consumption between the different quintiles; on the one
hand, households with higher incomes (quintile 5) have reduced their consumption of soft drinks and juices, while
households with lower incomes (quintiles 1 and 2) have increased their consumption of these beverages between
the two years analyzed.

The econometric analysis divided the explanatory variables for the probability of SSBC into four categories. First, it
was found that heads of households play an important role in decisions concerning the beverages consumed in the
household. In this respect, it was observed that when a man is the head of the household, there is a higher
probability of SSBC compared to a female head of the household. On the other hand, as the age and education of
the head of the household increases and they have a bachelor's or postgraduate degree, the probability of SSBC
tends to decrease. Education has emerged as a relevant factor in the probability of SSBC as its influence has
increased over time, making it a key variable in promoting healthy habits, reducing sugar-sweetened beverage

consumption and improving the nutritional quality of the diet of household members.

The second category includes the characteristics of household members. We can see that the presence of people
over 65 years of age reduces the probability of SSBC; conversely, when there is at least one child in the household,
this probability increases. The third category includes the variables: number of income earners and income quintile,
both of which have a positive impact on the probability of consuming beverages with high sugar content, with income
being the most important factor in terms of its level of impact on this likelihood. The fourth category of variables
indicates that the probability of SSBC is increasingly less determined by geographical context, suggesting that
beverage consumption patterns tend to be similar between urban and rural households.

It should be noted that the main limitation of this study is that the inferences are made at the household level since
the information used from the ENIGH does not allow for knowledge of the beverage intake of each household
member. Therefore, it is difficult to identify whether or not consumption is adequate since intake is not evaluated in
relation to individual characteristics such as weight, height and physical activity. The second limitation is that the
relationship between sociodemographic and economic variables and sugar-sweetened beverages was determined in
aggregate form; the effects would probably be different if the estimate were carried out according to type of
beverage. Likewise, estimates of SSBC may differ from those of other studies since the data used comes from
secondary sources.

Finally, this paper may be useful for designing public policies that promote healthy eating. First, educational
campaigns should be implemented targeting heads of households, as they are the ones who exert the most influence
on family consumption decisions. These campaigns can be developed together with the Ministry of Public Education
and the Ministry of Health in order to reduce SSBC. Second, coordinated strategies should be implemented among
the three levels of government to restrict the promotion and advertising of sugar-sweetened beverages that have
been targeted at minors in order to reduce the consumption of these beverages.
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