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Abstract
Considered the epidemic of the 21st century by the WHO, obesity is a global problem that is on the rise and
will continue to increase in the coming years. Spain and Andalusia, in particular, are no exception to this
pathology, which has tripled since the 1970s, representing a public health challenge. The aim of this study is
to analyse the socioeconomic determinants of this pathology, with special emphasis on answering the
question of what has a greater influence on overweight, education level, or income. For this purpose, we have
used the European Survey of Health in Spain (ESHS-2020), a microdata base, with a total of 22,072 valid
individual observations (of which 2,820 belong to the Andalusian population). Results we obtain in our
estimations of qualitative response models reveal that, although both income and educational attainment
could be effective in the fight against overweight, the social gradient of this health problem is greater with
respect to educational attainment. Additionally, there are many other variables and other factors related to
the individual’s overweight (mental health, subjective state of health, oral health, among others) which are
much less explored and which must be considered in health policies to combat this disease.

Keywords: obesity; overweight; inequality; education

JEL CODES: I1; I2; I3; D63

Introduction
The figures are alarming, and the prevalence of overweight and obesity and the number of people
affected have increased in all age groups and will continue to rise over the next decade. According
to the World Health Organization (WHO, 2020), more than 1.9 billion adults aged 18 and over
were overweight, of which more than 650 million were obese. The figures for children are even
more worrying, with 40 million children under five years of age overweight or obese and more
than 340 million children and adolescents (aged 5 to 19 years) overweight or obese.1

© The Author(s), 2023. Published by Cambridge University Press. This is an Open Access article, distributed under the terms of the Creative
Commons Attribution licence (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use, distribution and
reproduction, provided the original article is properly cited.

1Overweight and obesity are defined as an abnormal or excessive accumulation of fat that may be detrimental to health.
Bodymass index (BMI) is a simple indicator of the relationship between weight and height that is frequently used to identify

overweight and obesity in adults. It is calculated by dividing a person’s weight in kilograms by the square of his or her height in
metres (kg/m2).
For adults, WHO defines overweight and obesity as follows: Overweight: BMI equal to or greater than 25.
Obesity: BMI equal to or greater than 30.
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Spain is no stranger to this disease; on the contrary, in Spain it has tripled since the 1970s.
According to the 2020 European Health Survey in Spain, 16.5% of men aged 18 and over and
15.5% of women suffer from obesity. In the 35 to 74 age groups, the percentage of men suffering
from obesity is higher than the previous age group. Regarding overweight, 44.9% of men and
30.6% of women are overweight. The differences between men and women are greater than in the
case of obesity, and the percentage of overweight men is higher in all age groups. In fact, for the
65–74 and 75–84 age groups, both men and women have the highest levels of overweight, but in
the case of men they represent 51.93% (65–74 years) and 55.46% (75–84 years), while for women
they are 41.34% and 41.44%, respectively. This situation represents a public health challenge that
is often not recognized as a serious social and health problem. In fact, obesity should be considered
an epidemic disease that represents a major public health problem, not only because of the
enormous impact it causes on morbidity and mortality, and quality of life, but also because of the
large costs, both direct and indirect, that this pathology generates (National Institutes of
Health, 1998).

As Figueroa (2009) says, overweight/obesity is a disease with a complex origin derived from
genetic but also cultural, social and economic factors. In fact, the abrupt increase in overweight/
obesity shows a growing trend in both developed and developing countries, in both genders, in all
age groups and is mainly due to important changes in the diet of the population, the pattern of
physical activity and other socioeconomic, cultural, and environmental factors, all of which have
manifested themselves in a process of nutritional transition (fulfilling the model proposed by
Popkin (1993)). However, in relation to the socioeconomic determinants of this problem, what
matters more for overweight, educational attainment, or income? Answering this question is a
novelty in this type of studies and is the main objective of this work.

Pioneering epidemiological studies that considered the social determinants of health focused
mainly on the relationship between malnutrition and communicable diseases with lack of income.
Obesity and chronic diseases were mainly related to economic well-being. These conceptions are
no longer valid today, and the relationship is quite complex and multifactorial, both in developed
and underdeveloped countries and in different ways (Peña and Bacallao, 2000). In fact, there are
numerous studies that consider that, in addition to genetic factors and income, a wide variety of
socioeconomic factors are determinants of the incidence of obesity (Labonté and Schrecker, 2007;
Figueroa, 2009; Antonio-Anderson et al., 2020). In any case, authors such as Jolliffe (2011) point
out that the severity of overweight has been greater for the poor than for the non-poor. More
recently, Templin et al. (2019) show that as countries develop economically, the prevalence of
overweight increases in the poorer population, while it remains stable in the higher-income
population. The same conclusion was reached by Reyes-Matos et al. (2020) in a study focused on
women. According to these authors, overweight is the prevailing problem among the poorest
women in poor countries as national income increases.

The problem with the effects of income on overweight is that it is hereditary. As stated by
Demment et al. (2014), remaining in low income and moving into low income increases risk for
adolescent overweight and obesity. But, even when talking about heredity, the works almost
always focus on the purely genetic aspects and leave aside its social aspect, which is extremely
important in the analysis of social inequality in health. The relative contribution of genetic factors
and inherited lifestyles to obesity remains largely unknown (Parsons et al., 1999; Wells, 2018,
2011). In fact, some studies have shown that the socioeconomic level of the parents is related to

BMI provides the most useful measure of overweight and obesity in the population, as it is the same for both sexes and for
adults of all ages. However, it should be considered as an approximate value because it may not correspond to the same level of
girth in different people.
In the case of children, it is necessary to take age into account when defining overweight and obesity.
For children under 5 years of age: overweight is weight for height more than two standard deviations above the median

established in the WHO Child Growth Standards, and obesity is weight for height more than three standard deviations above
the median established in the WHO Child Growth Standards.
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that of the children, indicating that there is a certain hereditary transmission of some factors
(educational, attitudes, and knowledge about nutrition, body image, etc.) that can condition the
socioeconomic level reached by the individual or certain attributes related to it, such as
psychological, social, and material well-being (Sobal and Stunkard, 1989; Barker, 2003).

With respect to educational level, an inverse relationship has been observed between cultural
level and the prevalence of obesity, such that the lower the level of education the higher the
prevalence of obesity. Thus, González-Zapata et al. (2011), in their study of more than 105
countries around the world, show a negative correlation between excess weight and the literacy
rate (measured as a component of the Human Development Index (HDI). Rodríguez-Caro et al.
(2016) define four homogeneous levels of education (unfinished primary, primary, secondary and
university studies), to obtain that the higher the level of education the lower the level of obesity in
the Spanish population, obtaining, in addition, a more pronounced social gradient in relation to
educational level than the other socioeconomic variables used (family income and social class). On
the other hand, Antonio-Anderson et al. (2020) show how the level of schooling is negatively
related to obesity in Mexican adults. However, considering that both income and educational level
are key elements that determine the prevalence of overweight, this paper tries to analyse which of
the two is more important. The few papers that have focused their analysis on these two factors
point out that educational attainment is a stronger predictor than income in explaining
overweight (Roskam and Kunst, 2008; Bernard et al., 2019).

In addition to educational attainment and income, many other socioeconomic variables have
been analysed as determinants of overweight. In fact, there is a large literature studying
socioeconomic factors and their effects on overweight. Starting with age and gender, we see that the
prevalence of overweight/obesity increases with advancing age. Specifically, the older the age the
higher the prevalence of overweight (Fortich Mesa and Gutierrez, 2019; Kunzova et al., 2020;
Coimbra et al., 2021) and this relationship, the higher the age, the higher the prevalence of
overweight is shown to a greater extent in women. (Aranceta-Bartrina et al., 2016; Du et al., 2017).
In this regard, it should be noted that we found studies showing that this relationship of prevalence
of overweight in older women does not hold true in high-income countries (Antelo et al., 2017;
Aranceta-Bartrina and Pérez-Rodrigo, 2018; Kunzova et al., 2020), while in low-income countries
this positive relationship does hold true, i.e., in poorer countries it is true that women tend to be
overweight at younger ages (Álvarez-Castaño et al., 2014; Zhang, 2016; Emamian et al., 2017).

The literature that explores the analysis of lifestyle and its incidence on overweight shows how
sedentary lifestyles, lack of physical activity and junk food-based diets have a direct effect on the
prevalence of the disease (Vioque, Torres and Quiles, 2000; WHO, 2003; Forouzanfar et al., 2013;
León- Muñoz et al., 2014; Institute for Health Metrics and Evaluation, 2015; Antonio-Anderson,
Félix-Verduzco and Gutiérrez-Flores, 2020). Smoking cessation leads to weight gain as does habitual
alcohol consumption (Flegal et al., 1995, Cea Calvo et al., 2008; Dare et al., 2015; Raftopoulou, 2017;
Bouna-Pyrrou et al., 2021; Park et al., 2021; Becker et al., 2022; Restrepo, 2022).

Regarding the importance of social factors such as family size, family structure, number of
people living in the same household, hygiene and parental neglect (Parsons et al., 1999), show that
the probability of being overweight in cases of not living alone is higher (Zhang, 2016; Antelo
et al., 2017; Mohammad-Nasrabadi et al., 2019).

Other consequences of being overweight include being subjected to singling out or
discrimination for not conforming to an idealized physical appearance, which has psychological
repercussions (Tamayo and Restrepo, 2014; De Domingo and López, 2014), hindering full
integration into society and even access to jobs (Massicard et al. (2022).

When the individual problems derived from overweight/obesity are generalized in aggregate in
the economy of a country, mainly due to the resources that must be allocated to medical care and
related diseases, it leads to consider it as a public health problem. (Rtveladze et al., 2014; IMCO,
2015; Molina et al., 2015; Sassi et al., 2016). Obesity in the population reduces the life expectancy
of countries, but also has a strong negative economic impact on their health budgets, as it is also a
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triggering factor for a number of long-term diseases and high care costs, commonly known as
chronic degenerative diseases. In fact, obesity substantially increases not only the risk of diabetes
and cardiovascular disease but also of certain types of cancer and other highly prevalent diseases
(Must et al., 1999; Mokdad et al., 2003; Calle et al., 2003). For all these reasons, it is necessary to
analyse the economic impact of obesity care and its consequences both for individuals and for
public health services. For many countries, the direct and indirect costs of obesity care are
enormous. On the one hand, obesity, like other chronic degenerative diseases, generates high care
costs for patients and their families during long periods of treatment, and on the other hand, at the
level of public and private health institutions, the medical care of these patients is costly and long
term, since it involves frequent medical appointments and various medical examinations to
evaluate the evolution of the problem, as well as its associated diseases. A review of the literature
on the economic impact of obesity indicates that the direct costs of the disease in various first
world countries represent between 2 and 7% of their public health budget (Hu et al., 2008; Kouris-
Blazos, & Wahlqvist, 2007; Witkos et al., 2008; Anis et al., 2010).

Overweight/obesity has, therefore, numerous fundamental determinants beyond genetics and
involves numerous socioeconomic factors; thus, the aim of this work is also to determine the
importance that these socioeconomic factors have on overweight by using logistic models on a
microdata base constructed from surveys conducted between July 2019 and July 2020 to a
representative sample of the entire Spanish population aged 15 years or older, as well as each of the
regions (Autonomous Communities) that make up this country, including Andalusia. In addition
to variables commonly used by the literature in this type of studies, other novel variables such as
marital status, living in urban or rural areas, habits, and lifestyle of individuals, oral health, among
others, have been included. These variables are less explored and must be considered in health
policies to combat this disease, and their inclusion, in our opinion, makes the model more robust.

Methods
This study adapts the classic model of Dalghren and Whitehead (1991) for an analysis of the
Spanish and Andalusian cases. The model of these two economists has been widely used and
shows the determinants of health in concentric layers, from structural determinants (external
layer) to individual lifestyles (internal layer), placing at the centre the characteristics of individuals
that cannot be modified, such as sex, age, or constitutional factors (Fig. 1).

To achieve the objective proposed in this paper, the European Survey of Health in Spain (ESHS-
2020) is used. This constitutes a microdata base constructed from interviews conducted between
July 2019 and July 2020 with a representative sample of the population aged 15 years and older in
Spain as a whole, as well as in each of its regions (including Andalusia). The ESHS-2020 contains a
total of 22,072 valid observations (2,820 of them belonging to the Andalusian population).

Given that the ESHS-2020 is constructed through surveys conducted at a specific point in time,
it consists of a cross-sectional database. Likewise, the fact that it is constructed through surveys
implies that most of its component variables are qualitative, including the one that acts as the
dependent variable in our estimations (which is defined in Table 1). All these characteristics
condition the estimator to be used.

So much so that for this reason we estimate qualitative response models. Specifically, we resort
to logit estimations and, more precisely, to the odds ratios (hereinafter, OR in singular and ORs in
plural) that result from them. The latter provide a great deal of information and are easy to
interpret. Thus, an OR greater than 1 indicates that the explanatory variable is positively
associated with the dependent variable. The higher the OR is greater than 1, the stronger the
positive association. If the OR is less than 1, then the explanatory variable is negatively associated
with the dependent variable. The closer the OR is to 0, the greater the strength of the negative
association. ORs equal to 1 denote the absence of a relationship between the explanatory variable
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and the dependent variable. Be that as it may, the estimation of this type of model is not
uncommon in this field of research (Raftopoulou, 2017; Coimbra et al., 2021; Park et al., 2021, to
name a few).

But in addition to the ORs (which indicate that ‘the odds of the event occurring in an exposed
group versus the odds of the event occurring in a non-exposed group’ – Tenny and Hoffman,
2023), we consider the Average Marginal Effects (hereinafter, AMEs in plural and AME in
singular). The latter expresses the average effect of the explanatory variable on the probability that
the contrast category of the dependent variable (y= 1; in this case, BMI≥25) occurs (Mood, 2010,
2017). Regarding its interpretation, considering that the AME corresponding to the gender
variable was −0.17 (being the dependent variable to be overweight) that would mean that women
have 17% points lower probability of being overweight compared to men. If that value were 0.17
(positive) then women would be 17% points more probably to be overweight than men.

Altogether, we estimate six logistic models: three for Spain as a whole and another three for
Andalusia. The reasons why we do this are detailed later in this same section (specifically, when
dealing with multicollinearity analysis). Table 1 includes the variables used in the estimations, as
well as their definition. Table 2 contains the statistical descriptive summary of these variables.
STATA 15.1. is the software used both for this summary and for the rest of the analyses performed
in this paper.

The remainder of this section deals with the specifications of the estimated models, as well as
the pre- and post-estimation analysis that must be carried out to guarantee the reliability, validity,
and robustness of the results obtained (and, therefore, of the conclusions drawn from them). In
this way, it will be possible to resolve the objective proposed in this paper, placing special emphasis
on the testing of the following three hypotheses:

H1: Those who have attained tertiary education are less likely to exceed their normal weight
(i.e., to incur a BMI≥25) than those whose maximum educational attainment is not tertiary.

Figure 1. The Dalghren-Whitehead model of determinants in health.
Source: Dalghren and Whitehead (1991).
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Table 1. Variables used in the analysis and their definition

Variables Definition

BMI This variable acts as a dependent variable in our estimations. It is equal to 1 when the
respondent has a Body Mass Index (BMI) equal to or greater than 25. In other words, if he/she
is overweight. Its value is 0 otherwise. The ESHS-2020 provides a dichotomous variable for
each BMI category. However, we regrouped into a single dichotomous variable overweight
and obesity (BMI≥25) due to the considerations set out in the introduction to this paper.

Gender Binary variable that takes the value 1 when the respondent is a woman.

Native Binary variable that acquires the value 1 when the respondent was born in Spain and 0
otherwise.

Age1 Binary variable that is equal to 1 when the individual is 15–25 years old and 0 otherwise.
This is the base category of ‘age’ and is therefore not included in our estimations.

Age2 Binary variable that is equal to 1 when the individual is 26–35 years old and 0 otherwise.

Age3 Binary variable that is equal to 1 when the individual is 36–45 years old and 0 otherwise.

Age4 Binary variable that is equal to 1 when the individual is 46–55 years old and 0 otherwise.

Age5 Binary variable that is equal to 1 when the individual is 56–65 years old and 0 otherwise.

Age6 Binary variable that is equal to 1 when the individual is 66–75 years old and 0 otherwise.

Age7 Binary variable that is equal to 1 when the individual is 76–85 years old and 0 otherwise.

Age8 Binary variable that is equal to 1 when the individual is 86 or older and 0 otherwise.

Single Binary variable that records the value 1 when the respondent is single and 0 when his/her
marital status is other (e.g., married, divorced, widowed).

Basic Education Binary variable that is equal to 1 when the maximum level of education attained by the
respondent is high school (ISCED 2) or lower. Base category: highest level of studies ISCED
3 and 4 (post-secondary education).

Tertiary Education Binary variable that is equal to 1 when the highest level of education attained by the
respondent is tertiary level (ISCED 5 and above). Same base category as above.

Unemployed Binary variable that is equal to 1 when the interviewee is unemployed and 0 in other
employment situation.

Retired Binary variable that is equal to 1 when the respondent is retired and 0 in other employment
situation.

Salaried Employee Binary variable that is equal to 1 when the individual is a salaried employee and 0 in other
employment situation.

Self-Employed Binary variable that is equal to 1 when the respondent is a self-employed and 0 in other
employment situation.

Income Binary variable that acquires the value 1 when the net monthly income of the household in
which the interviewee lives is higher than the average net monthly income per household
in Spain (or in Andalusia, depending on the sample used) and 0 otherwise.

This binary variable is not offered directly by the ESHS-2020 (INE, 2021a), but we have
constructed it from the original income variable offered by said microdata base.
Specifically, this original variable consists of an ordinal polytomous variable defined by the
following ranges (in euros):

1: less than 1,100; 2: from 1,100 to less than 1,650; 3: from 1,650 to less than 2,300; 4: from
2,300 to less than 3,800; 5: from 3,800 onwards.

The average value of this variable is 3.2 for Spain as a whole and 2.3 for Andalusia.
Therefore, for Spain as a whole, the net monthly income of the household where the
respondent resides is higher than the national average of this same data when it falls in
levels 4 and 5 of this polytomous variable. Meanwhile, in Andalusia the net monthly
income of the household where the respondent resides is higher than the Andalusian
average of the same data when it falls in levels 3, 4 and 5 of that polytomous variable.

(Continued)
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H2: Residing in a household whose net monthly income exceeds the average net monthly income
of Spanish (or, as the case may be, Andalusian) households decreases the probability of having a
BMI≥25 (i.e., of being overweight).

H3: Having attained tertiary education is more effective in the fight against overweight than
residing in a household whose net monthly income exceeds the average net monthly income of
Spain (or Andalusia, as the case may be), both factors being effective in the aforementioned fight.
In this sense, we would be assuming that the social gradient of overweight is more pronounced
with respect to educational attainment than with respect to income.

Beginning with the pre-estimation analysis, the fact that the individuals that make up the
sample of the microdata base we use were randomly selected guarantees the randomness
assumption. However, we cannot confirm the assumption of normality of the random
disturbances because they are binary (as are the dependent variables) and, therefore, follow the
Bernoulli distribution. This is not a problem when estimating binary qualitative response models.
In fact, even in the context of the classical linear regression model, ‘if the objective is point
estimation, the assumption of normality is not necessary’ (Gujarati and Porter, 2009, p. 544).

Table 1. (Continued )

Variables Definition

To reinforce this criterion, we consult the average net income of Spanish and Andalusian
households in the Life Conditions Survey 2020-LCS2020-(INE, 2021b) which, like the
ESHS-2020, is published by the Spanish National Statistics Institute (INE, for its acronym in
Spanish). We conclude that, in monthly terms, this value is 2,192.14 euros for Spain as a
whole and 1,850.64 euros for Andalusia. Both values fall within level 3 of the income
polytomous variable. The average value of this level 3 is 1,975 [= 0.5·(2,300+1,650)].
2,192.14>1,975 and 1,850.64<1,975. In other words, 2,192.14 (national data) converges
more towards level 4, while 1,850.64 converges more towards level 2. Thus, the criterion
taken makes sense.

Urban Binary variable that is equal to 1 when the individual resides in a municipality that is a
provincial capital and 0 otherwise.

One-person-
household

Binary variable that records the value 1 when the interviewee usually lives alone at home
and 0 when the household structure where he/she lives is different.

Sedentary Binary variable that takes the value 1 when the respondent recognizes that he/she does not
exercise and that he/she occupies his/her free time in an almost totally sedentary manner.

Healthy Diet Binary variable that is equal to 1 when the individual frequently (3 times or more per week)
consumes fruit, vegetables and legumes.

Smoker Binary variable that equals 1 if the respondent smokes tobacco daily; 0 otherwise.

Alcohol Continuous quantitative variable that measures the average daily alcohol consumed by the
respondent (in grams of alcohol ingested) from Monday to Sunday.

Oral Health Binary variable that is equal to 1 if the respondent considers his or her oral health to be
very bad, bad or fair. It is 0 otherwise (good or very good).

Subjective Health
Status

Ordinal polytomous variable that follows the Likert scale. It measures the self-perceived
general health status of the individual during the 12 months prior to the time of the
interview. Its value is higher the worse the individual believes his/her general state of
health to be. 1 means ‘being in very good health’ and 5 means exactly the opposite.

Depressive Binary variable that takes the value 1 when the respondent presents active depressive
symptoms and 0 otherwise. It is a proxy variable for mental health.
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Likewise, given that the microdata base we use is cross-sectional, the presence of
autocorrelation is highly improbable, especially if the data have been collected randomly (as is
the case). We also do not address the presence of outliers since these are only a problem when they
are due to human error (Draper and Smith, 1998, p. 76), which we are not aware of. Similarly,
when we are estimating binary qualitative response models using the maximum likelihood

Table 2. Statistical-descriptive summary of the variables used

Variables

Mean Standard Deviation Percentage2

Spain Andalusia Spain Andalusia Spain Andalusia

BMI 0.523 0.566 0.499 0.496 52.26 56.60

Gender 0.529 0.518 0.499 0.5 52.93 51.84

Native 0.907 0.939 0.29 0.239 90.74 93.94

Age1 0.785 0.798 0.269 0.271 7.85 7.98

Age2 0.087 0.096 0.283 0.295 8.75 9.65

Age3 0.173 0.192 0.378 0.394 17.31 19.18

Age4 0.175 0.177 0.38 0.382 17.49 17.73

Age5 0.177 0.185 0.382 0.388 17.68 18.48

Age6 0.154 0.136 0.361 0.343 15.37 13.58

Age7 0.107 0.097 0.31 0.296 10.73 9.72

Age8 0.048 0.037 0.214 0.188 4.82 3.69

Single 0.271 0.258 0.444 0.438 27.08 25.82

Basic Education 0.528 0.579 0.499 0.494 52.75 57.91

Tertiary Education 0.194 0.179 0.395 0.383 19.38 17.91

Unemployed 0.086 0.116 0.28 0.32 8.58 11.56

Retired 0.295 0.246 0.456 0.431 29.50 24.61

Salaried Employee 0.365 0.36 0.481 0.48 36.48 35.96

Self-Employed 0.07 0.068 0.255 0.252 7.02 6.81

Income 0.317 0.402 0.465 0.49 31.69 40.18

Urban 0.211 0.12 0.408 0.324 21.11 11.95

One-person-household 0.271 0.264 0.445 0.441 27.11 26.42

Sedentary 0.37 0.422 0.483 0.494 37.02 42.20

Healthy Diet 0.774 0.824 0.418 0.38 77.41 82.45

Smoker 0.189 0.198 0.392 0.399 18.93 19.82

Alcohol 4.51 3.756 9.144 7.988 20.08 (>mean) 20.28 (>mean)

Oral Health 0.305 0.288 0.46 0.453 30.47 28.79

Subjective Health Status 2.183 2.103 0.907 0.969 29.38 (>2) 26.99 (>2)

Depressive 0.062 0.048 0.24 0.214 6.16 4.82

Observations Spain: 22,072; Andalusia: 2,820

2This column reports the percentage of the sample that meets the characteristic defined by the variable in question.
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method (as we do here) we should not be concerned with the potential problem of
heteroscedasticity (Ginker and Lieberman, 2017).

However, it is important that there is not a high degree of correlation between two or more
explanatory variables of the model to be estimated (i.e., that there is no multicollinearity). To detect
this, we use the Variance Inflation Factor (VIF). By virtue of VIFs’ values, we can know how the
variance of an estimator is inflated due to the presence of collinearity. Table 3 shows VIFs’ values
well below 10. According to the related literature, we can conclude that there are nomulticollinearity
problems in any of our estimations (Gujarati and Porter, 2009, p. 340; Greene, 2018, p. 95).

Note that Table 3 contains the VIFs’ values for six estimations (three estimations for each of the
territories analysed: Spain as a whole and Andalusia). This is because, although the VIFs’ values of
the first estimation denote that there are no multicollinearity problems, we consider that our
results will be even more valid, robust, and reliable if we perform alternative estimations to the
first one, which ‘isolate’ the main variables of this paper (on the one hand, income, and, on the
other hand, basic education and tertiary education). Thus:

• The first estimated model includes all the variables indicated in Table 1.
• The second estimated model includes all the same variables as the first model, with the
exception of ‘income’.

• The third estimated model considers all the variables included in the first model, with the
exception of both ‘basic education’ and ‘tertiary education’.

Therefore, the results yielded by these variables are expected to be consistent in the three
estimations that we run for each of the territories analysed. Altogether, we run six estimations (as
previously announced in this section). With respect to the specifications of the estimated models,
note the following:

Logit P Y � 1� �� � � F β0 � β1gen� β2nat � β3age� β4edu� β5emp� β6inc� β7urb
�

� β8hou� β9sed � β10hdi� β11smk� β12alc� β13smd � β14vac� β15car

� β16pri� β17orh� β18sub� β19dep� ui
�

Odds � P�Y � 1�
1 � P�Y � 1� , Logit P Y � 1� �� � � ln

P�Y � 1�
1 � P�Y � 1�

� �

where

• P Y � 1� � is the probability that the dependent variable takes the value 1. That is, the
probability that the respondent records a BMI ≥ 25.

• F: cumulative logistic distribution function.
• gen: gender.
• nat: native.
• age: age2, age3, age4, age5, age6, age7, age8.
• edu: educational attainment (basic education, tertiary education).
• emp: employment status (unemployed, retired, salaried employee, self-employed).
• inc: income.
• urb: urban.
• hou: one-person-household.
• sed: sedentary.
• hdi: health diet.
• smk: smoker.
• alc: alcohol.
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• smd: self-medicate.
• vac: vaccinated.
• car: care.
• pri: private insurance.
• orh: oral health.
• sub: subjective health status.
• dep: depressive.
• ui: random disturbances.

Table 3. Multicollinearity analysis through VIFs’ Values

Variables

Spain Andalusia

First
estimation

Second
estimation

Third
estimation

First
estimation

Second
estimation

Third
estimation

Gender 1.19 1.19 1.18 1.25 1.25 1.25

Native 1.08 1.06 1.07 1.04 1.03 1.03

Age2 2.37 2.37 2.36 2.47 2.47 2.46

Age3 3.90 3.90 3.87 4.22 4.22 4.19

Age4 4.05 4.05 4.03 4.11 4.10 4.07

Age5 4.20 4.20 4.10 4.49 4.48 4.46

Age6 5.00 5.00 4.95 4.70 4.69 4.64

Age7 4.21 4.21 4.16 4.05 4.04 4.00

Age8 2.69 2.69 2.66 2.32 2.32 2.30

Single 1.67 1.67 1.67 1.81 1.81 1.81

Basic Education 1.64 1.60 – 1.67 1.65 –

Tertiary Education 1.45 1.43 – 1.52 1.48 –

Unemployed 1.59 1.59 1.59 1.70 1.70 1.70

Retired 3.11 3.11 3.09 2.56 2.56 2.55

Salaried Employee 2.96 2.96 2.88 2.83 2.82 2.76

Self-Employed 1.60 1.60 1.58 1.56 1.56 1.54

Income 1.27 – 1.19 1.24 – 1.15

Capital 1.02 1.02 1.01 1.02 1.02 1.02

One-person-household 1.37 1.25 1.36 1.38 1.32 1.37

Sedentary 1.15 1.15 1.14 1.19 1.19 1.17

Health Diet 1.10 1.10 1.09 1.07 1.07 1.06

Smoker 1.13 1.13 1.12 1.14 1.13 1.13

Alcohol 1.13 1.13 1.13 1.15 1.15 1.15

Oral Health 1.20 1.20 1.19 1.31 1.30 1.28

Subjective Health Status 1.46 1.46 1.46 1.58 1.57 1.57

Depressive 1.12 1.12 1.12 1.13 1.13 1.13

Mean 2.10 2.13 2.13 2.10 2.12 2.12
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Meanwhile, AMEs are given by (Mood, 2010, p. 75):

AME � 1
n

Xn
i�1

βx1f xi� �

where

• βx1: estimated LnOR for variable x1.
• βxi: logit value for the i-th observation.
• f βxi� �: logistic probability distribution function with regard to βxi.

Regarding post-estimation analyses, when estimating binary qualitative response models, they
are usually focused on verifying the goodness-of-fit. Thus, in all our estimations the count R2 is
higher than 0.5, which indicates that there is a correct fit of the data to the models (Camarero-
Rioja et al., 2013). Moreover, ROC curves’ areas are widely higher than 0.5 in all our estimations,
which further supports such goodness-of-fit (Swets, 1988). Furthermore, the p-values yielded by
Pearson’s test do not allow us to reject the null hypothesis that there is conformity in the predicted
and observed frequencies across the patterns. This latter test is complemented by the Hosmer-
Lemeshow test (which has the same null hypothesis).

Therefore, more evidence supports the goodness-of-fit of the data to the models than indicates
the opposite. Even so, when binary qualitative response models are being estimated, although
goodness-of-fit is analysed, it ‘is of secondary importance. What matters is the expected signs of
the regression coefficients and their statistical and/or practical significance’ (Gujarati and Porter,
2009, p. 563).

Results
Table 4 (at the end of this section) provides the empirical results. It also contains information on
the tests that guarantee their reliability, validity, and robustness. Note that outside the parentheses
are the values of the ORs. Meanwhile, inside the parentheses are the values of the AMEs. The latter
have the same level of significance as their corresponding ORs.

Beginning with those factors on which this paper places the greatest emphasis (educational
attainment and income), we find that people whose highest level of education attained is
secondary school (ISCED 2 or lower) are more likely to be overweight compared to those whose
highest level of education is post-secondary (ISCED 3 and 4). Specifically, the odds of yielding a
BMI≥25 are 1.3 times higher in Spain (1.2 in Andalusia) for the former compared to the latter
(i.e., 5.2–5.6% points higher probability in Spain – and 4.4–4.5 in Andalusia – in view of the
AMEs). But, in addition, we find that the probability of having a BMI≥25 is lower when having
tertiary education (ISCED 5 or higher). In particular, Spaniards (Andalusians) with tertiary
education are between 7.6 and 8.1 (5.5 and 5.6) percentage points less likely to exceed their normal
weight compared to the base category (ISCED 3 and 4). In other words, the odds of not becoming
overweight are around 1.4 (	1/0.705	1/0.694) times higher in Spain (1/0.768	1/0.771	1.3 in
Andalusia) for those with tertiary education compared to those without.

Therefore, higher educational attainment implies a lower risk of overweight both in Andalusia
and in Spain as a whole. Meanwhile, our results indicate that those Spaniards who reside in
households whose net monthly income exceeds the average monthly net household income for
Spain as a whole (2,192.14 euros at the time of the survey) are less likely to be overweight.
Precisely, the odds of not becoming overweight are between 1.1 and 1.2 times higher for these
individuals (who exceed this average) compared to their counterparts. Moreover, the AMEs
indicate that the probabilities of achieving a BMI≥25 are between 2 and 5% points lower for those
residing in households whose net monthly income exceeds the national average. We cannot make
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Table 4. Empirical results (dependent variable: BMI≥25)

Variables

First estimation Second estimation Third estimation

Spain Andalusia Spain Andalusia Spain Andalusia

Gender 0.476*** 0.442*** 0.478*** 0.442*** 0.463*** 0.436***

(−0.165) (−0.173) (−0.164) (−0.174) (−0.172) (−0.177)

Native 0.934 1.017 0.920* 1.020 0.946*** 1.072

(−0.015) (0.002) (−0.019) (0.004) (−0.012) (0.014)

Age2 2.126*** 2.061*** 2.143*** 2.059*** 1.981*** 1.994***

(0.167) (0.154) (0.169) (0.154) (0.153) (0.148)

Age3 2.843*** 3.142*** 2.856*** 3.141*** 2.635*** 3.053***

(0.232) (0.243) (0.233) (0.243) (0.217) (0.239)

Age4 3.825*** 5.202*** 3.828*** 5.206*** 3.622*** 5.111***

(0.298) (0.350) (0.298) (0.351) (0.288) (0.349)

Age5 4.434*** 7.437*** 4.423*** 7.446*** 4.326*** 7.351***

(0.331) (0.426) (0.330) (0.427) (0.328) (0.427)

Age6 4.326*** 5.785*** 4.319*** 5.791*** 4.423*** 5.872***

(0.325) (0.372) (0.325) (0.374) (0.333) (0.379)

Age7 3.508*** 5.121*** 3.519*** 5.127*** 3.671*** 5.272***

(0.279) (0.346) (0.280) (0.348) (0.291) (0.356)

Age8 1.720*** 2.488*** 1.722*** 2.490*** 1.823*** 2.548***

(0.121) (0.193) (0.121) (0.194) (0.135) (0.200)

Single 0.812*** 0.895 0.815*** 0.894 0.798*** 0.879

(−0.046) (−0.024) (−0.046) (−0.024) (−0.051) (−0.027)

Basic Education 1.266*** 1.232* 1.284*** 1.229* – –

(0.052) (0.046) (0.056) (0.044)

Tertiary Education 0.705*** 0.768** 0.694*** 0.771** – –

(−0.078) (−0.057) (−0.081) (−0.055)

Unemployed 1.123* 1.228 1.130* 1.226 1.083 1.197

(0.026) (0.045) (0.027) (0.043) (0.018) (0.039)

Retired 1.048 1.101 1.043 1.101 0.989 1.053

(0.010) (0.021) (0.009) (0.020) (−0.002) (0.011)

Salaried Employee 1.065 1.049 1.057 1.051 0.957 0.960

(0.014) (0.010) (0.012) (0.011) (−0.010) (−0.010)

Self-Employed 1.096 1.454* 1.099 1.452* 0.995 1.327

(0.020) (0.080) (0.021) (0.079) (−0.001) (0.060)

Income 0.912*** 1.021 – – 0.809*** 0.912

(−0.021) (0.011) (−0.048) (−0.010)

Urban 0.933* 0.895 0.932** 0.896 0.897*** 0.864

(−0.015) (−0.024) (−0.016) (−0.023) (−0.024) (−0.032)

(Continued)
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analogous statements for Andalusia due to lack of significance. Be that as it may, in view of the
results, both higher-than-average income levels and higher educational levels decrease the
probability of becoming overweight (which confirms hypotheses H1 and H2). Besides, in view of
these results, the negative association between income and overweight is less strong than the
negative relationship between educational attainment and overweight (which corroborates
hypothesis H3).

Likewise, the implications of higher income in the fight against overweight are only found for
Spain as a whole, while the role of educational attainment in this fight is found both for Spain as a
whole and for Andalusia. It should be noted, however, that the results obtained for both the
educational variables (‘basic education’ and ‘tertiary education’) and the ‘income’ variable are
consistent in all the estimations where these variables are included. In other words, no conflicting
results are found depending on the estimated model, which further reinforces the robustness,
reliability, and validity of these results (and, therefore, of the conclusions drawn from them).

Continuing with the results obtained for the rest of the control variables, gender is negatively
associated with overweight. Thus, the odds of not being overweight are 2.1 times higher in Spain
(2.3 in Andalusia) for women than for men. Also, we find that age is positively related to a

Table 4. (Continued )

Variables

First estimation Second estimation Third estimation

Spain Andalusia Spain Andalusia Spain Andalusia

One-person-household 0.914** 1.010 0.941* 1.006 0.881*** 0.975

(−0.020) (0.005) (−0.013) (0.001) (−0.028) (−0.005)

Sedentary 1.277*** 1.290*** 1.279*** 1.289*** 1.334*** 1.343***

(0.054) (0.054) (0.055) (0.054) (0.065) (0.064)

Health Diet 1.015 0.716*** 1.016 0.716*** 0.988 0.714***

(0.003) (−0.071) (0.003) (−0.071) (−0.003) (−0.072)

Smoker 0.660*** 0.539*** 0.662*** 0.539*** 0.689*** 0.561***

(−0.092) (−0.131) (−0.092) (−0.131) (−0.084) (−0.123)

Alcohol 1.010*** 1.002 1.010*** 1.002 1.009*** 1.001

(0.002) (0.000) (0.002) (0.000) (0.002) (0.000)

Oral Health 1.067* 1.004 1.073** 1.003 1.111*** 1.051

(0.014) (0.002) (0.016) (0.001) (0.024) (0.011)

Subjective Health Status 1.142*** 1.083 1.142*** 1.083 1.159*** 1.092*

(0.029) (0.017) (0.030) (0.017) (0.033) (0.019)

Depressive 0.897* 1.060 0.899* 1.059 0.896* 1.066

(−0.024) (0.013) (−0.024) (0.012) (−0.025) (0.013)

Intercept 0.391*** 0.493*** 0.378*** 0.496** 0.461*** 0.537**

Count R2 0.643 0.661 0.644 0.661 0.640 0.664

Pearson Test (p-value) 0.105 0.206 0.070 0.171 0.071 0.334

Hosmer-Lemeshow Test (p-value) 0.004 0.849 0.0001 0.873 0.003 0.508

Roc Curve 0.689 0.710 0.689 0.710 0.683 0.706

***p< 0.01
**p< 0.05
*p< 0.10.
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BMI≥25. But this relationship is not linear since, for the two populations analysed, the ‘age 5’
group (56–65 years old) registers higher odd ratios than the rest of the groups. In other words,
those close to retirement are more likely to be overweight compared to the other groups (4.3–4.4
times higher odds in Spain and 7.4 times higher odds in Andalusia). In any case, belonging to any
age group other than the youngest (base category) implies a greater probability of being
overweight.

In addition, the odds of not being overweight are around 1.2 times higher for single Spaniards
compared to those with another marital status. However, we cannot confirm any relationship
between marital status and overweight in Andalusia due to lack of significance. Likewise, the
probability of having a BMI≥25 is lower for those who habitually live alone at home (one-person-
household) compared to those who share a home with other people (family members, partners,
friends, etc.), only in Spain as a whole (around 5% points lower probability). Regarding
employment status, the results suggest that the odds of being overweight are, in Spain as a whole,
1.1 times higher among those who are unemployed compared to those who are in another
employment situation (2.6–2.7% points higher probability). Meanwhile, in Andalusia, those who
are self-employed are around 1.5 times higher odds to score a BMI≥25 compared to those in other
employment categories (around 8% points higher probability).

Aside from that, the odds of not having a BMI≥25 are around 1.1 times higher for those
individuals residing in provincial capitals (proxy for urban areas) compared to those residing in
rural areas. This positive relationship between being rural and being overweight is significant for
Spain as a whole, but not for Andalusia. Similarly, the positive relationship between daily alcohol
consumption and overweight is not significant for Andalusia but is significant for Spain as a
whole. Even so, this relationship is weak (since OR≈1). On the contrary, our results reveal that
those who are daily smokers are less likely to be overweight compared to their opposites both in
Andalusia and in Spain as a whole. Specifically, the odds of not being overweight are around 1.5
(Spain) and 1.8 (Andalusia) times higher for daily smokers compared to non-smokers.

Additionally, a sedentary lifestyle is positively and significantly associated with overweight.
Indeed, sedentary individuals have around 1.3 times higher odds of being overweight compared to
their counterparts (both in Andalusia and in Spain as a whole). Moreover, in Andalusia, healthy
eaters have 1.4 times lower odds of exceeding their normal weight (i.e., about 7% points lower
probability) compared to non-healthy eaters, with no significant results found for this variable in
Spain as a whole.

With respect to mental health, our results for Spain as a whole indicate that the odds of not
being overweight are around 1.1 times higher among those with depressive symptoms compared
to their counterparts (i.e., negative relationship between depression and overweight). As for
subjective health status, we find that the worse the individual believes his or her health status to be
the higher the probability that he or she has a BMI≥25. Likewise, having poor oral health has an
impact on greater overweight, although very weakly (and only significantly in Spain as a whole: 1.1
times more likely). Something similar occurs with respect to being Spanish by birth, which is
negatively related to overweight only in Spain as a whole and very weakly (since OR≈1).

Discussion
Given the pandemic importance that overweight has been acquiring in recent years, this paper
consists of a renewed version of the study of the determinants of overweight in Spain as a whole, as
well as in Andalusia (a region where overweight is palpable). In addition to considering variables
typically explored in previous literature such as gender, age, lifestyles, etc. (whose inclusion helps
our results to gain in robustness), we address other less explored and even unpublished factors
(such as mental health, subjective health status, oral health, urban/rural gaps, etc.), whose

Journal of Biosocial Science 283

https://doi.org/10.1017/S0021932023000263 Published online by Cambridge University Press

https://doi.org/10.1017/S0021932023000263


consideration contributes to the literature and to which it is hoped that more attention will be paid
from now on.

However, in this paper two variables take on special prominence: educational attainment and
income. Not so much because of their consideration per se in the empirical analysis, but because
the focus is on whether both could be effective in the fight against overweight both in Spain as a
whole and in Andalusia, and whether either of these two variables is more effective than the other
in this fight. Our findings are consistent with those of previously related literature both regarding
the relationship between higher educational attainment and lower risk of overweight (Álvarez-
Castaño et al., 2014; Zhang, 2016; Raftopoulou, 2017; Rodd and Sharma, 2017; Aranceta-Bartrina
and Pérez-Rodrigo, 2018; Moreno-Franco et al., 2018; Kunzova et al., 2020) as for the negative
association between income and overweight (Escolar-Pujolar, 2009; García-Villar and Quintana-
Domeque, 2009; Martinson et al., 2012; Álvarez-Castaño et al., 2014; Arredondo et al., 2018;
Raftopoulou, 2017). The latter association is typical, moreover, in the context of developed
economies (such as Spain), as the opposite could be true in economies with lower levels of
development (Monteiro et al., 2001; Coimbra et al., 2021; Massicard et al., 2022).

But, be that as it may, we cannot ignore that, according to our results, a high educational
attainment has more relevant implications in less overweight than income levels above the average
(national and regional). In fact, in Andalusia, the income variable does not even show significance.
In other words, and in line with Rodríguez-Caro et al. (2016), we can confirm that the social
gradient of overweight is more pronounced with respect to educational attainment than with
respect to income (in both Spain as a whole and Andalusia). This reflection on the social gradient
makes sense given that general educational attainment can be considered as a proxy variable for
health literacy (Kickbusch, 2001). Indeed, health literacy can improve a person’s ability to
adequately cope with his/her health problems (including overweight). And, moreover, such
education (or literacy) can do so from a broader spectrum than having ample purchasing power to
buy goods and services that allow that individual with higher income to lead a more favourable
lifestyle in terms of his or her weight status (Costa-Font and Gil, 2008; Merino-Ventosa and
Urbanos-Garrido, 2016, Antelo et al., 2017).

So much so that Mosli et al. (2020), after stratifying individuals according to their income level,
showed that higher educational attainment is related to lower overweight in all income strata (and
that this relationship was even stronger in the upper-income stratum). Somehow, and in line with
the OECD (Devoux et al., 2011, p. 140), this broader spectrum of education with respect to income
could be manifested by (i) greater access to health-related information and a better ability to
manage it; (ii) a clearer perception of the risks associated with each lifestyle; and (iii) greater long-
term self-control in health preferences. Some even argue that greater educational attainment can
lead individuals to move out of obesogenic social environments toward healthier ones, in general,
and more inclined toward a normal weight, in particular (Harrington and Elliot, 2009). It would
also have been interesting to be able to analyse to what extent the long-term implications of
educational attainment on income level could influence a lower risk of BMI≥25. But
unfortunately, that is not possible since we do not use longitudinal data, but rather cross-
sectional data (common when surveys are used).

Nevertheless, there are authors who argue that overweight/obesity could be a social stigma and
thus a reason for discrimination and that this could be an obstacle to both schooling and earning
an income (Kim et al., 2017; Kim and von dem Knesebeck, 2018). In other words, no longer only
low income and low educational attainment could lead to a higher risk of overweight/obesity, but,
in turn, higher overweight/obesity could lead to lower income and lower educational attainment.
If this were the case, we would be facing a reverse causality scenario with the endogeneity
problems that this would entail. For this reason, we have applied the Durbin-Wu-Hausman test
(DWH test) to the educational and income variables.

DWH test consists of an endogeneity test whose null hypothesis holds that the explanatory
variables analysed are exogenous (Gujarati and Porter, 2009, p. 703; Greene, 2018, p. 276;
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Davidson and Mackinnon, 2021, p. 237). P-values obtained when applying this test with both the
income variable and the educational variables are greater than 0.05.3 Thus, there is not enough
statistical evidence to reject the null hypothesis, and, therefore, it must be retained. In other words,
we can assume that the explanatory variables are exogenous (and that, therefore, there are no
endogeneity problems because of this). This, in turn, completes the multicollinearity analysis
outlined in ‘Methods’.

Regarding our findings about gender, previous papers have already pointed out this negative
association between being female and being overweight in the context of developed economies,
such as European or Spanish economies (e.g., Antelo et al., 2017; Raftopoulou, 2017; Rodd and
Sharma, 2017; Aranceta-Bartrina and Pérez-Rodrigo, 2018; Kunzova et al., 2020). While it is true
that in economies with a lower level of development, the opposite relationship usually occurs
(Álvarez-Castaño et al., 2014; Zhang, 2016; Emamian et al., 2017). In a way, this hints that in those
countries where women’s rights are more consolidated (and their role is not only limited to the
sphere of both domestic and family chores) women are more concerned about having a healthy
weight compared to their counterparts in countries less developed in that regard (Luglio et al.,
2017). Even this non-exclusivity to that sphere can lead them to postpone certain goals such as
pregnancy, with the implications that Wells et al. (2022) have shown that this can have on the
good nutritional status of women.

On marital status, our findings are consistent with previous papers (Merino-Ventosa and
Urbanos-Garrido, 2016; Emamian et al., 2017; Raftopoulou, 2017; Mohammad-Nasrabadi et al.,
2019). Perhaps, this relationship lies in the need for singles to take care of their physical
appearance in order to be able to find a serious partner in the future. This reasoning is consistent
with those works that have evidenced the relationship between overweight and casual sexual
encounters to the detriment of serious romantic relationships (more common among those with
normal weight) that end up leading to a change in the marital status of individuals (Frederick and
Jenkins, 2015; Granberg et al., 2015). Besides, our findings on the implications that residing in
urban areas has on BMI≥25 contribute to reduce the controversy about the direction of urban-
rural gaps in overweight (Sjoberg et al., 2012; Emamian et al., 2017; Rood y Sharma, 2017; Thapa
et al., 2021). That positive relationship between being rural and being overweight is probably due
to the greater peace of mind in rural areas compared to urban areas. We also complete the
previous literature on the relationship between household size and overweight (Zhang, 2016;
Antelo et al., 2017; Mohammad-Nasrabadi et al., 2019).

Previous publications support our findings on the nonlinear relationship between age and
BMI≥25 (Zhang, 2016; Raftopoulou, 2017; Aranceta-Bartrina and Pérez-Rodrigo, 2018; Kunzova
et al., 2020; Coimbra et al., 2021). In this sense, other authors have already suggested that the fact
that adolescents and, in general, young people are more concerned about their physique than older
people could influence their lower prevalence of being overweight (Júlíusson et al., 2010; Antelo
et al., 2017). All in all, it should not be overlooked that weight gain and body fat accumulation is a
biological process that is not unrelated to ageing and the metabolic changes that ageing entails
(Vlassopoulos et al., 2014), which is also consistent with what our empirical results suggest.

Regarding employment status, for Spain as a whole, we find a positive and significant
relationship between being unemployed and being overweight, in line with Massicard et al. (2022).
In this sense, Watson et al. (2020) pointed to economic stress caused by job insecurity and
increased unemployment as one of the causes of the increase in BMI of the Canadian population
during the great recession. Likewise, our findings on the effects of being self-employed in
Andalusia on overweight are consistent with previous literature (Nemoto et al., 2022). The lack of
significance for the other employment statuses prevents us from confirming that the employed
population are more likely than the inactive to be overweight, perhaps due to their different
lifestyles, as Ohta et al. (1998) noted. About lifestyles, our findings regarding alcohol and tobacco

30.136 (Spain) and 0.611 (Andalusia) for educational variables. 0.627 (Spain) and 0.787 (Andalusia) for income variable.
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consumption are consistent with those of previous literature (Dare et al., 2015; Raftopoulou, 2017;
Bouna-Pyrrou et al., 2021; Park et al., 2021; Becker et al., 2022; Restrepo, 2022). Also not
surprising is the relationship we find between eating healthy and overweight (Mandal and Powell,
2014; Cao et al., 2021; Dédelè et al., 2021).

We also agree with other authors (Lakdawalla and Philipson, 2002; Merino-Ventosa and
Urbanos-Garrido, 2016; Raftopoulou, 2017; Park et al., 2021; Pacific et al., 2022) in finding that a
sedentary lifestyle is positively and significantly associated with overweight. Similarly, we reinforce
previous literature around the implications of being native-born Spaniard (and thus non-
immigrant and non-racial/ethnic minority) on overweight (Martinson et al., 2012; Raftopoulou,
2017; Rodd and Sharman, 2017).

With our findings on the relationship between depression and overweight, we contribute to
reduce the controversy that still surrounds this issue. On the one hand, we move closer to Pérez-
Cruz et al. (2014), who relate depression to appetite and weight loss. On the other hand, we move
away from those authors who claim that people with depression tend to gain weight because they
‘satiate’ their emotional problems by eating (Tannenbaum et al., 2010; Gearhardt et al., 2012). It
would have been interesting if the ESHS-2020 had provided information on the different types of
depression that exist in order to analyse how each of these types could influence weight gain or loss,
in line with Alves-Silva et al. (2020) and Villagrasa-Blasco et al. (2020).

Ending this section, our results on the association between poor oral health and overweight are
consistent with those of previous research pointing out that those who have fewer teeth and/or it
hurts when chewing tend to eat softer foods (which are usually richer in sugars and fats) and,
consequently, put on weight (Sonoda et al., 2018; Tôrres et al., 2013, 2020). Analogously, some
previous papers have pointed out that the subjective perception of individuals’ own health status
may lead them to underestimate their weight, to the extent that such underestimation results in
them being unconcerned about their actual weight status and recording BMI≥25 (Gregory et al.,
2008; Peltzer and Pengpid, 2015). Precisely, our findings are along these lines.

Conclusions
Obesity is considered the great pandemic of the 21st century and is increasing the health costs
borne by countries. However, what is more important in the fight against overweight, income per
se, or the level of education attained? What other socioeconomic factors and habits lead to lower
overweight? We have tried to answer these and other questions in this paper. Using the ESHS-
2020, logistic models have been developed with more than 22,000 observations for the Spanish
case, of which almost 3,000 correspond to respondents from Andalusia.

Regarding the two main variables of this paper (educational attainment and income), the
implications of our findings are not very different in Andalusia compared to Spain as a whole. In
this sense, we conclude that, in both cases, high educational attainment is more effective in the
fight against overweight than high purchasing power (income). In other words, the social gradient
of overweight is more pronounced with respect to educational attainment than with respect to
income both in Andalusia and in Spain as a whole. This suggests that, in some way, those who are
better educated are better able to access, understand, and use health-related information in a more
appropriate way than their counterparts. This should ultimately result in a better weight status.
Therefore, if lower rates of overweight are to be achieved (which would imply lower healthcare
costs, both public and private) policymakers should promote more universal access to public
tertiary education (which in Spain, and specifically in Andalusia, is offered at very low prices, but
is still not free – as lower levels of education are).

In addition to the avoidance of obesogenic both habits and environments that can lead to
greater educational attainment, it is important, in view of our findings, not to neglect the active
and specific public promotion of lower alcohol consumption, less sedentary lifestyles, and better
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oral health. Nor would it be preposterous to promote further research into those active substances
of tobacco that reduce overweight (if any) and that (in this case) could be offered as a treatment,
but avoiding the well-known pernicious effects that smoking has on the health of individuals.

We have also shed light on other aspects less explored in previous related literature (such as
subjective health status, urban-rural gaps, among others) on which we expect to see more future
research from now on. Nor have we neglected other factors more typically explored in that
literature (such as marital status, household structure, urban/rural gaps, gender, and age, among
others), without ignoring the biological aspects intrinsic to some of them (especially the last two).
Nevertheless, our contribution is not free of limitations which, to a large extent, can be explained
by the microdata base we use. Thus, given that it is based on surveys carried out at a specific
moment in time, longitudinal analysis is not feasible. Consequently, it is also not possible to use
panel data estimators, which are usually more efficient than cross-sectional estimators (Baltagi,
2005, p. 5; Gujarati and Porter, 2009, p. 592).

Another limitation has to do with how some variables are defined. The most notorious case is
that of the income variable. Indeed, the database used does not offer a continuous version of this
variable, but rather an ordinal polytomous variable of income defined by different ranges (see
Table 1 in the ‘methods’ section of this paper). Therefore, we do not know the exact (and not even
approximate) amount, in euros, of individuals’ income. Moreover, we only know the net monthly
income of the household in which the respondent resides (and not even his/her own). Moreover, if
the value of this income is 1,660 euros for one individual and 2,250 euros for another, both would be
within the same income range. All this leads us to consider income as a binary variable that acquires
the value 1 when the net monthly income of the household in which the individual resides exceeds
the average net monthly income of Spanish (or Andalusian, as the case may be) households, in the
terms established in the aforementioned Table 1. This type of circumstance further accentuates the
presence of dichotomous variables, which are already common in microdata bases.

Indeed, the limited presence of quantitative variables makes it difficult to create variables that allow
us to go beyond what this microdata base offers (which we consider to be an additional limitation).
Thus, for example, having a quantitative variable of income would have allowed us to create variables
of economic inequality and analyse its relationship with external and macroeconomic variables.
Incidentally, it would have contributed to the longitudinal perspective and the use of panel data
estimators mentioned above. As a final limitation, we note the lack of information on COVID-19,
which is understandable given that the outbreak of this pandemic occurred in the middle of the survey
period. We hope that future editions of the ESHS, in addition to including such information, will
provide more precise variables on the income of individuals and their households.

Data availability statement. The European Health Interview Survey microdata in Spain are available electronically on the
Statistics National Institute of Spain (www.ine.es).

Acknowledgements. The authors Almudena Guarnido-Rueda and Ignacio Amate-Fortes are grateful for all the suggestions
received during the research stay at the Economics Department of UC Santa Barbara.

Funding statement. This study was funded by the European Union, Junta de Andalucía, and University of Almeria, with
reference numbers UAL-FEDER 2020, UAL2020-SEJ-D1999.

Competing interests. There is no financial interest or benefits.

Ethical standard. Ethical approval was not required for this study because it is based on data published by official agencies.

References
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Kunzova S, Maugeri A, Medina-Inojosa J, López-Jiménez F, Vinciguerra M, andMarques-Vidal P (2020). Determinants of

metabolic health across body mass index categories in Central Europe: a comparison between Swiss and Czech populations.
Frontiers in Public Health 8, 108.

Labonté R, and Schrecker T (2007). Globalization and social determinants of health: introduction and methodological
background (part 1 of 3). Globalization and Health 3(1), 1–10.

Lakdawalla D, and Philipson T (2002). The growth of obesity and technological change: a theoretical and empirical
examination. NBER WP 8946.
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