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W N e

Abstract: Introduction: Obesity and depression contribute to the global burden of economic cost,
morbidity, and mortality. Nevertheless, not all people with obesity develop depression. Objec-
tive: To determine the factors associated with depressive symptoms among people aged 15 or
older with obesity from the National Demographic and Family Health Survey (ENDES in Spanish
2019-2021). Methods: Cross-sectional analytical study. The outcome of interest was the presence
of depressive symptoms, assessed using the Patient Health Questionnaire-9 (PHQ-9). Crude (cPR)
and adjusted (aPR) prevalence ratios were estimated using GLM Poisson distribution with robust
variance estimates. Results: The prevalence of depression symptoms was 6.97%. In the multivari-
ate analysis, a statistically significant association was found between depressive symptoms and
female sex (PRa: 2.59; 95% CI 1.95-3.43); mountain region (PRa: 1.51; 95% CI 1.18-1.92); wealth
index poor (PRa: 1.37; 95% CI 1.05-1.79, medium (PRa: 1.49; 95% CI 1.11-2.02), and rich (PRa: 1.65;
95% CI1.21-2.26); daily tobacco use (PRa: 2.05, 95% CI 1.09-3.87); physical disability (PRa: 1.96,
95% CI1.07-3.57); and a history of arterial hypertension (PRa: 2.05; 95% CI 1.63-2.55). Conclusion:
There are several sociodemographic factors (such as being female and living in the Andean region)
and individual factors (daily use of tobacco and history of hypertension) associated with depres-
sive symptoms in Peruvian inhabitants aged 15 or older with obesity. In this study, the COVID-19
pandemic was associated with an increase in depressive symptoms.

Keywords: obesity; depression; association; epidemiologic factors

1. Introduction

Obesity is characterized by excess adipose tissue and subsequent associated comor-
bidities [1]. According to a 2014 World Health Organization (WHO) report, 39% of adults
over 18 years of age were overweight and 13% were obese [2], a prevalence that has grown
worldwide over the last decades, with a marked increase between 1980 and 2008 in some
regions, such as Latin America [3].

In Peru, the prevalence of this disease affects 25.8% of the population [4]. Furthermore,
among the comorbidities that occur with this kind of patient, depression is one of the most
common psychiatric disorders [5,6]. Depression is one of the main causes of disease burden,
with an estimated 218,277 disability-adjusted life years, a prevalence of 4.3%, and a greater
incidence in women than in men [7-9].

Various studies have shown that obesity and depression share genetic, metabolic, psy-
chological, and social linkages, with a sufficient bidirectional relationship [10-14]. Obesity
and depression contribute not only to complications such as cardiovascular disease, dia-
betes mellitus, and other chronic diseases [10-12], but also to poor treatment adherence [13]
and higher healthcare costs [14].
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Nevertheless, it has been found that not everybody with obesity develops depres-
sion. Many studies have identified factors associated with this condition, including female
gender [15,16], low physical activity [17], low socioeconomic status [17], and higher educa-
tional level, which are potential risk factors for depression and comorbid obesity [18]. In
addition, young and middle-aged adults may be particularly vulnerable to depression in
these types of patients [19].

The epidemiological transition experienced by Peru in recent decades has led to the
predominance of non-communicable diseases due to the exposure of its population to
unhealthy lifestyles. Consequently, the prevalence of obesity has increased, displaying
an upward trend in the last two decades that has not been reversed by the interventions
implemented by the Peruvian government [20,21]. The increase in obesity prevalence is
also be aggravated by personal factors, harmful habits, and comorbidities; likewise, the
geographical, racial, and cultural complexity of the Peruvian population. This can also
influence the appearance of depressive symptoms in people with obesity and vice versa, or
people not seeking health assistance [22,23].

On the other hand, Pert is one of the countries that presented the most adverse
results in the control of the COVID-19 pandemic, reaching the highest rate of mortality
per inhabitant worldwide and an approximate figure of 218 thousand deaths. Various
studies carried out during the pandemic found that obesity was a risk factor for death of
COVID-19, information that was disseminated by the mass media. The population’s fear
of death and social restrictions decreed by the Peruvian government in 2020 (quarantine),
might have influenced the appearance or worsening of depressive symptoms in people
with obesity; however, few studies have evaluated this phenomenon through a national
representative sample [24,25].

The “Encuesta Demografica y de Salud Familiar” (ENDES, in Spanish)—The Demo-
graphic and Family Health Survey—is a national survey carried out annually by the National
Institute of Statistics of Peru (INEL in Spanish) for the purpose of evaluating interventions
implemented by the Peruvian state in two samples, including a sample of women of child-
bearing age (15 to 49 years) and a sample of inhabitants aged 15 and over (men and women)
for evaluating the performance of the main budgetary programs for the prevention and
control of non-communicable diseases. This survey also collects sociodemographic and
cultural data of interest to the Peruvian State.

The objective of this research was to determine the factors associated with depressive
symptoms in people aged 15 and over with obesity based on an analysis of the ENDES
carried out in the years 2019-2021.

2. Materials and Methods
2.1. Study Design

Cross-sectional analytical study. An analysis of secondary data was performed us-
ing information from the Demographic and Health Survey of Peru (ENDES). For this
manuscript, data collected from the years 2019 to 2021 were analyzed. The STROBE guide-
lines (Strengthening the Reporting of Observational Studies in Epidemiology) were followed for
the present study [26].

2.2. Population and Sample

The ENDES is a nationally representative survey with a two-stage sampling design
conducted by the Instituto Nacional de Estadistica e Informatica. The sample was char-
acterized as being probabilistic of a balanced, stratified, and independent type, at the
departmental level and in urban and rural areas. For our investigation, only data from
respondents of both sexes with a body mass index > 30 kg/m? and aged > 15 years
were analyzed.
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2.3. Variables

The outcome of interest was the presence of depressive symptoms, evaluated using
the Patient Health Questionnaire-9 (PHQ-9). This questionnaire requires the respondent
to report during the last 2 weeks how many days they felt any of the nine situations
that were presented to them. Each item could be scored from 0 (not at all) to 3 (almost
every day), with a maximum score of 27 points. Individuals with a score of 5 or more
were considered to have depression [27]. The PHQ-9 has been previously validated in the
Peruvian population [28].

The factors to be evaluated included sex (male vs. female); categorized age (15-34,
35-60, 61-69, and >70 years); educational level (primary, secondary and higher); wealth
index (poor, medium, rich, and richest); natural region (Metropolitan Lima, rest of the
coast, mountains, and jungle); daily tobacco use (yes vs. no); physical disability (yes vs.
no); self-reported alcohol consumption in the previous 12 months (yes vs. no); history of
hypertension (yes vs. no); history of DM2 (yes vs. no); and COVID-19 pandemic (yes vs.
no). For the COVID-19 pandemic, no referred to the population that answered the survey
in 2019 when Peru had not been affected by the COVID-19 pandemic, and yes referred to
the population that answered the survey in 2021 when Peru had already been affected by
the pandemic.

2.4. Statistical Analysis

STATA version 17 statistical software was used. The prevalence of depressive symp-
toms in obese patients was estimated and Chi-square tests were used for each possible
factor associated with depression. Finally, crude (PRc) and adjusted (PRa) prevalence ratios
were calculated using generalized linear models with robust variance estimation, assum-
ing a Poisson distribution with logarithmic link functions. All analyzes were performed
considering that they were complex samples.

2.5. Ethical Considerations

This study was based on an analysis of existing public domain survey datasets that
are freely available online with all identifier information removed (http:/ /iinei.inei.gob.
pe/microdatos/, accessed on 1 August 2022). All downloaded data was submitted anony-
mously, so the potential harm to primary study participants was minimal.

3. Results

A total of 18,045 subjects were included in the study. The female sex represented
40.07% of the study population. A total of 52.57% of the participants were in the age group
of 35 to 60 years. A total of 2.06% of the population had a disability. The prevalence
of hypertension and DM2 in obese patients was 15.33% and 6.22%, respectively, while
deppresive symtomps were prevalent in 6.97% of the population. More details see Table 1.

Table 1. Descriptive characteristics of factors associated with depressive symptoms in patients

with obesity.
Characteristics n (% Weighted)
Gender
Female 7231 (40.07)
Male 10,814 (59.93)
Categorized age
15 to 35 years old 5415 (30.01)
35 to 60 years old 9486 (52.57)
60 to 69 years old 1974 (10.94)

70 years and older 1171 (6.49)
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Table 1. Cont.

Characteristics

n (% Weighted)

Natural region
Metropolitan Lima

7561 (41.90)

Rest of coast 5568 (30.86)
Highlands 3057 (16.94)
Jungle 1859 (10.30)
Educational Level
Without education 22 (0.13)
Primary 3524 (20.10)
Secondary 7834 (44.68)
Higher 6154 (35.10)
Wealth index
Poorest 1819 (10.08)
Poor 3498 (19.39)
Middle 4455 (24.69)
Rich 4255 (23.58)
Richest 4017 (22.26)
Daily smoking
No 17,766 (98.45)
Yes 279 (1.55)
Alcohol consumption
No 15,838 (87.82)
Yes 2196 (12.18)
Presence of pandemic
No (year 2019) 8470 (46.94)
Yes (year 2021) 9575 (53.06)
Physical disability
No 17,673 (97.94)
Yes 373 (2.06)
Depressive symptoms
No 16,787 (93.03)
Yes 2257(6.97)
History of hypertension
No 15,262 (84.67)
Yes 1764 (15.33)
History of DM2
No 16,913 (93.78)
Yes 1121 (6.22)

Source: own elaboration.

In the bivariate analysis, a statistically significant association was found between
depressive symptoms in patients with obesity and gender (p < 0.001), categorized age
(p = 0.002), natural region (p < 0.001), educational level (p < 0.001), and physical disability
(p =0.001) (Table 2).

Table 2. Bivariate characteristics of the factors associated with symptoms of depression in patients

with obesity.
Depressive Symptoms
Characteristics Yes No %
n (%) n (%) g
Sex
Male 6984 (96.59) 246 (3.41) <0.001

Female 9803 (90.65) 1011 (9.35)
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Table 2. Cont.

Characteristics

Depressive Symptoms

Yes

No

p *
n (%) n (%)
Categorized age
15 to 35 years old 5112 (94.40) 303 (5.60) 0.002
35 to 60 years old 8823 (93.01) 663 (6.99)
60 to 69 years old 1810 (81.69) 164 (8.31)
70 years and older 1042 (98.05) 128 (10.95)
Natural region
Metropolitan Lima 7023 (92.89) 537 (7.11) <0.001
Rest of coast 5264 (94.53) 304 (5.47)
Highlands 2745 (89.79) 312 (10.21)
Jungle 1754 (94.40) 104 (5.60)
Educational level
No level 19 (84.50) 3 (15.50) <0.001
Primary 3177 (90.15) 347 (9.85)
Secondary 7285 (92.99) 549 (7.01)
Higher 5875 (95.45) 280 (4.55)
Wealth index 0.306
Poorest 1694 (93.11) 125 (6.89)
Poor 3244 (92.74) 254 (7.26)
Middle 4126 (92.62) 329 (7.38)
Rich 3937 (92.50) 319 (7.50)
Richest 3787 (94.26) 230 (5.74)
Daily tobacco
consumption
No 16,536 (93.08) 1230 (6.92) 0.291
Yes 251 (90.04) 27 (9.96)
Alcohol consumption
No 14,710 (92.88) 1128 (7.12) 0.211
Yes 2067 (94.14) 129 (5.86)
Presence of pandemic
No (year 2019) 7912 (93.41) 558 (6.59) 0.278
Yes (year 2021) 8876 (92.69) 670 (7.31)
Physical disability
No 16,477 (93.23) 1196 (6.77) 0.001
Yes 3101 (83.36) 62 (16.64)
History of Hypertension
No 14,374 (94.18) 888 (5.82) <0.001
Yes 2402 (86.90) 362 (13.10)
History of DM2
No 15,748 (93.11) 1165 (6.89) 0.261
Yes 1029 (91.74) 93 (8.26)

* Analysis performed with the Chi-square test for independence. Source: own elaboration. Significative p-value

(p < 0.05) are bold.

In the multivariate analysis, a statistically significant association was found between
depressive symptoms in patients with obesity and female sex (PRa: 2.59; 95% CI 1.95-3.43);
Andean region (PRa: 1.51; 95% CI 1.18-1.92); wealth index poor (PRa: 1.37; 95% CI 1.05-1.79),
medium (PRa: 1.49; 95% CI 1.11-2.02), and rich (PRa: 1.65; 95% CI 1.21-2.26); daily tobacco
use (PRa: 2.05, 95% CI 1.09-3.87); physical disability (PRa: 1.96, 95% CI 1.07-3.57); and
history of hypertension (PRa: 2.05; 95% CI 1.63-2.55). See Table 3.
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Table 3. Adjusted simple multivariate regression analysis of factors associated with depressive

symptoms in patients with obesity.

. . Crude Analysis Adjusted Analysis *
Characteristics
PR CI 95% p** PR CI 95% pr*
Sex
Male Ref. Ref.
Female 2.75 2.12-3.56 <0.001 2.59 1.95-3.43 <0.001
Categorized age
15 to 35 years old Ref. Ref.
35 to 60 years old 1.25 1.00-1.55 0.046 1.04 0.84-1.31 0.687
60 to 69 years old 1.49 1.08-2.03 0.014 0.86 0.59-1.25 0.445
70 years and older 1.96 1.31-2.91 0.001 0.99 0.64-1.53 0.972
Region
Metropolitan Lima Ref. Ref.
Rest of coast 0.77 0.61-0.96 0.024 0.80 0.64-1.01 0.064
Andean 1.44 1.15-1.80 0.002 1.51 1.18-1.92 0.001
Jungle 0.79 0.61-1.02 0.074 0.85 0.64-1.12 0.275
Education
No level Ref. Ref.
Primary 0.63 0.23-1.77 0.024 0.75 0.25-2.25 0.608
Secondary 1.44 0.16-1.26 0.129 0.63 0.20-1.90 0.410
Higher 0.79 0.10-0.82 0.020 0.43 0.13-1.32 0.141
Wealth index
Poorest Ref. Ref.
Poor 1.05 0.83-1.33 0.657 1.37 1.05-1.79 0.022
Middle 1.07 0.83-1.37 0.579 1.49 1.11-2.02 0.008
Rich 1.08 0.84-1.41 0.524 1.65 1.21-2.26 0.002
Richest 0.83 0.61-1.14 0.260 1.35 0.89-2.08 0.152
Daily smoking
No Ref. Ref.
Yes 1.43 0.74-2.77 0.279 2.05 1.09-3.87 0.027
Alcohol
consumption
No Ref. Ref.
Yes 0.82 0.61-1.12 0.216 2.05 0.95-1.85 0.096
Presence of
pandemic
No (year 2019) Ref. Ref.
Yes (year 2021) 2.46 1.43-4.23 0.001 1.12 0.93-1.85 0.222
Physical disability
No Ref. 1.43-4.23 Ref.
Yes 1.11 0.264 1.96 1.07-3.57 0.029
History of HT
No Ref. Ref.
Yes 2.25 1.82-2.78 <0.001 2.05 1.63-2.55 <0.001
History of DM2
No Ref. Ref.
Yes 1.20 0.87-1.64 0.260 0.89 1.63-1.27 0.544

* Adjusted for sex, categorized age, natural region, educational level, wealth index, daily smoking, alcohol
consumption, presence of pandemic, physical disability, history of HT, history of DM2. ** Significant p-value < 0.05;
PR: Prevalence ratio. 95% CI: confidence interval at 95%. Source: own elaboration. Significative p-value (p < 0.05)

is bold.

4. Discussion

This study showed that sociodemographic and personal factors are associated with
depressive symptoms in Peruvians aged 15 or older with obesity during the 2019-2021
period. Being female, living in the Andean region, and a rich wealth index were associated
with depressive symptoms. On the other hand, several personal factors, such as physical
disability, tobacco daily consumption, and hypertension were also related to depressive



Int. |. Environ. Res. Public Health 2023, 20, 1816 7 of 10

symptoms. We also found that the COVID-19 pandemic was related to an increase in
depressive symptoms in the sample studied.

Our research found that women with obesity presented greater prevalence of depres-
sive symptoms than men, with female sex being the factor with the greatest strength of
association with depressive symptoms. Although multiple studies, such as those performed
by Scott et al. [15], McIntyre et al. [16] and Husky et al. [18], have detailed that women
tend to have a higher prevalence of depressive symptoms than men, the study by Herva
et al. [29] argued that, in men, abdominal obesity may be more closely associated with
depression. This difference in terms of sex could be explained by biological, hormonal, and
also psychosocial factors that explain the higher prevalence of these symptoms in women
than in men [30,31].

People with obesity who lived in the Andean region had a higher frequency of de-
pression. One study managed to find differences in the distribution of these alterations
according to geographic area [32], while the study by Rosengren et al. [33] found no statis-
tically significant differences. Possible explanations for the predominance of depression
in the Peruvian highlands could be the higher frequency of family violence and violence
against women in this region of the country, as well as the remnants of political violence
experienced during the 1980s and 1990s with a proven impact on the population [34].
Our results show the urgency of reinforcing government actions against depressive symp-
toms in the Andean region in Perd, such as increasing or improving the redistribution
of available resources. On the other hand, there are successful experiences of training in
primary healthcare or community health centers and telemedicine resources that could
be strengthened.

Low socioeconomic status is already known to be a potential risk factor for both
depression and obesity in patients [17]. In turn, the Whitehall cohort study showed that
people with fewer socioeconomic resources are less likely to recover from poor physical
or mental health and are more likely to develop subsequent comorbidities [35]. A likely
explanation for this is that people with low socioeconomic status are at increased risk of
many chronic diseases, both metabolic and psychosocial [36]. Another possible explanation
is found in the lower access of the Peruvian population to health services as the wealth index
decreases and the existing inequities that are accentuated in the poorest populations [37].

The effect of daily tobacco consumption remains controversial, since some studies
have found a relationship between this habit and the presentation of depressive symp-
toms [38], while other studies have not [39]. A systematic review that studied changes in
mental health after smoking cessation found that anxiety and depression were significantly
decreased between baseline and follow-up in smoking quitters compared with continuing
smokers [40]. It is likely that the obesity factor enhances the fact that patients who smoke
may also present symptoms of depression.

Disability can behave as an interrelated variable with both obesity and depression [41].
In fact, regarding depression and disability, the former may be both a risk factor for
disability, as well as a product of the latter [42]. Likewise, obesity is a known risk factor
for disability, especially at older ages [43,44]. Despite the above, not all studies report an
interrelation between obesity, depression, and disability. For example, one study found an
association between obesity and disability in adult women with diabetes, but not between
depression and disability in the same cohort [45]. Nevertheless, a study carried out on
non-retired adults reported that depression increased the risk of developing disability
for activities of daily living, even after adjusting for obesity [42]. The differences found
between studies may be attributable to heterogeneity in the methodology used.

The role that hypertension plays in depression has been found in other research.
The study by Forte et al. [19] found that various psychological disturbances, including
depression, can affect a person’s blood pressure. Similarly, a previously observed inverse
association between negative emotions and blood pressure was reported in the Dich
cohort [46]. Even in a cohort of young patients, higher BP levels were independently
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associated with a lower risk of developing depressive symptoms at the case level, while
depressive symptoms were also associated with the incidence of hypertension [47].

Among the limitations of this manuscript, first there is probably an information bias
because some variables were self-reported and so a real measurement of the characteristics
of interest was not obtained. In addition, since this was a study carried out from secondary
sources, there is the possibility of inconsistencies and some degree of underreporting.
Second, it is not possible to speak about the diagnosis of depression itself, since only the
presence of depressive symptoms was evaluated. Furthermore, the use of the PHQ-9 tool
only determines the mental health status two weeks before the interview. Third, due to the
nature of the study, causality cannot be determined. However, the strength of this work lies
in giving us a first expression of the magnitude of the problem and the probably associated
factors in the Peruvian population.

5. Conclusions

There are sociodemographic factors (female sex, living in the Andean region, wealth
index) and personal factors (physical disability, daily use of tobacco, history of hyperten-
sion) associated with depressive symptoms in the Peruvian population with obesity. The
COVID-19 pandemic was associated with an increased prevalence of depressive symptoms
in the sample studied.

Prospective studies in this regard are recommended. If these results are confirmed,
these characteristics should be considered in order to implement interventions to detect
and treat depression early in people with obesity, thus reducing long-term complications.
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