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Abstract:  

Objective: Abdominal obesity (AO) is characterized by excess adipose tissue. It is a 

metabolic risk that affects the physical and mental health, particularly in women since they 

are more prone to mental health problems like depression. This study investigated the 

association between AO and depressive symptoms in Peruvian women of reproductive age 

(18–49 years).  

Design: In this cross-sectional observational study.  

Setting: Peruvian women population of reproductive age. 

Participants: We used data from the Peruvian Demographic and Family Health Survey 

(DHS) for 2018 and 2019 to assess 17,067 women for the presence of depressive symptoms 

(using the Patient Health Questionnaire [PHQ-9]: cut-off score ≥ 10) and AO (measured by 

abdominal circumference; cut-off score ≥88 cm). 

Results: We observed a 64.55% prevalence of AO and 7.61% of depressive symptoms in the 

study sample. Furthermore, 8.23% of women with AO had depressive symptoms (p < 0.05). 

Initially, women with AO appeared to have a 26% higher risk of depressive symptoms 

compared to women without AO (p = 0.028); however, after adjustment for covariates, no 

statistically significant association was observed.  

Conclusions: Therefore, although both conditions are common in women of this age group, 

no significant association was found between AO and depressive symptoms. 

Keywords: Obesity; Abdominal Obesity; Depression; Patient Health Questionnaire; Women; 

Peru. 
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1. Introduction 

Abdominal obesity (AO) is the excess adipose tissue mostly associated with metabolic 

risk factors, such as insulin resistance, hypertension, and dyslipidemia, which are associated 

with high health costs worldwide 
(1)

. AO is significantly prevalent among females of all age 

groups developing as a growing global public health concern 
(2)

. The condition notably 

heightens the risk of chronic noncommunicable diseases (NCD), such as type 2 diabetes 

mellitus (T2DM) and arterial hypertension (HTA), which are particularly common in females 

(3)
. The National Health and Nutrition Examination and Surveys (NHANES) reported a 20% 

increase in the incidence of AO, especially in females, in the US from 1999 to 2010 
(4)

. 

Likewise, the reported prevalence of AO was 52.9% in regions of Argentina, Chile, and 

Uruguay in 2010–2011, of which a significant proportion was observed in females and was 

associated with a corresponding increase in the prevalence of T2DM, HTA, and 

dyslipidemias 
(5)

. In Peru, according to the Demographic and Family Health Survey (DHS), 

the reported prevalence of AO among men and women aged 15 years and older was 73.8% in 

2018 and 2019, while the prevalence of AO among women only was 85.1% 
(6)

. Evidently, 

AO is highly prevalent in the Peruvian population, especially in the female sex, which 

increases the risk of multiple comorbidities. 

 

AO in women belonging to the reproductive age group is conditioned by multiple 

factors, especially those associated with reproduction 
(7)

. Evidence suggests that multiparity 

can lead to obesity and metabolic problems at any maternal age 
(8)

. Other contributing factors 

include age, living in urban areas, type of diet, and physical inactivity 
(9)

. A Peruvian study 

noted that wealth index, level of education, and living in an urban area were most associated 

with AO in this geographical region 
(6)

. Furthermore, AO in women is known to trigger the 

development of concomitant health problems, such as polycystic ovary disease, 

hyperandrogenism, metabolic syndrome, anxiety, and depression 
(7,10)

. Some studies have 

evidenced that obese people are at greater risk of suffering from mental illnesses. Since 

depression is more frequent in women, they face a double risk of suffering from this disease 

(11,12)
. Nevertheless, scarce studies were found in Latin America and none in Peru whose 

health system is segmented and deals with serious mental health problems. 

 

Depression is a mental illness that limits one’s personal development capacities. 

Currently, the global incidence of depression is significantly high 
(13)

 and is associated with 
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an annual cost of one trillion dollars. However, it is estimated that if one dollar is invested in 

the treatment of depression, a gain of four dollars can be obtained in terms of improvements 

in health and work capacity 
(14)

. Worldwide, there are 300 million adults with depression; the 

incidence increased from 172 million in 1999 to 258 million in 2017, representing a 48.8% 

increase 
(15)

. In Latin America, mental disorders were reported to cause disability in 34% of 

people, of which, 7.8% were attributed to depression 
(16)

. In 2017, approximately 2.34 million 

Latin American adults were reported to suffer from depression and about 60% of patients 

with this disease did not receive adequate treatment 
(17)

. Based on the 2018 DHS data, 6.4% 

of the Peruvian population exhibited depressive symptoms and only 14.4% of these people 

received treatment for depressive symptoms 
(18)

. Furthermore, compared to males, females 

were 2.25 times more likely to have depressive symptoms 
(19)

. A significant factor that 

triggers the development of depression in women is intimate partner violence (IPV), which 

causes serious physical and mental problems 
(20)

. Female victims of partner abuse, whether 

physical, psychological, or sexual, are 2.58 times more likely to suffer from depression 
(21)

. In 

addition, chronic diseases, such as cancer, cardiovascular diseases, and T2DM, are also 

associated with a greater probability of suffering from depressive states — people with more 

than one chronic disease are twice as likely to suffer from depression 
(10)

. 

 

Biochemically, depressive symptoms and obesity share common non-specific indicators, 

i.e., both are characterized by an inflammatory state, increased oxidative stress, and 

endocrine system dysfunction 
(22)

. This explains why people with a higher percentage of fat 

are thought to have greater difficulty in achieving stabilization of depressive symptoms 
(23)

. 

The relationship between AO and depressive symptoms is still under investigation; however, 

despite substantial evidence for the Peruvian population assessing each of these variables, 

there are no studies focused on Peruvian women of reproductive age, who have unique 

characteristics and are particularly vulnerable to suffering from both conditions. Assessing 

this association would have implications for policymaking through the implementation of 

preventive measures and targeted interventions. This study aims to assess the association 

between AO and depressive symptoms in Peruvian women of reproductive age (18–49 

years). Given the high prevalence of these clinical morbidities, it is important to gain an in-

depth understanding of this potential association to develop preventive protocols, especially 

in the current scenario of rising prevalence. There is evidence to support the potential 

relationship between abdominal obesity and depressive symptoms, but there have been no 
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national analyses in the Peruvian context to examine this association. Therefore, the 

development of a cross-sectional study to determine the association between abdominal 

obesity and depressive symptoms is an excellent starting point for national cohort studies 

focused on this association. 

 

2. Materials and Methods 

2.1 Study design 

In this cross-sectional observational analytical study, we examined the DHS data 

published in the years 2018 and 2019, a health survey conducted annually by the National 

Institute of Statistics and Informatics of Peru (INEI). The DHS encompasses a balanced, two-

stage, and probabilistic sampling with a random selection of participants from both urban and 

rural study areas 
(24)

. This type of sampling allows for the inclusion of appropriate 

representative estimates of the population and replicates the population structure regarding 

key demographic variables, such as age, and sex, among others 
(24)

. Analysis of the DHS data 

shows representative estimates at the national level or for the total Peruvian population, as 

well as for the urban/rural areas, natural regions (the coast, the Andes, and the Amazon), and 

the 25 administrative regions. The DHS data and results are publicly available and freely 

accessible at https://bit.ly/3OZFW0G 
(24)

.  

Ethical approval for this study was obtained from the Research Ethics Committee of the 

Universidad Peruana de Ciencias Aplicadas (Approval number: PI 060-22). 

 

2.3 Population 

The DHS survey collected information from 6,508 clusters comprising 73,520 

households, of which 29,540 belong to departmental capitals, 18,660 to urban areas, and 

25,320 to rural areas 
(24)

. A total sample of 149,951 people was surveyed which comprised 

68,259 women aged 15–49 years.  

We used a pooled sample of two years of DHS data (2018–2019) to achieve sufficient 

power (>95%). A sample size of at least 10,328 participants was estimated assuming a 

prevalence ratio of 1.1, an alpha probability of error of 0.01, and a mean exposure of 0.3 (i.e., 

a prevalence of 30%) using a two-sided model and a normal distribution. The sample size 

was calculated using G*power 3.1.9.7. 
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2.2 Data collection 

The DHS participants were usual residents in the selected households or had stayed 

overnight the night before the interview, in case they were not residents. The survey was 

divided into different questionnaires — each questionnaire was directed to a specific type of 

resident with the understanding that not all people filled out the same questionnaire. The 

"Household Questionnaire" collected information provided by the head of the 

family/spouse/a person aged >18 years who could describe the characteristics of the 

household members and the dwelling; their hemoglobin sample was also taken. Next, the 

"Individual Questionnaire" was aimed at women aged 12–49 years, and collected information 

on their demographic and social characteristics, reproductive history, and domestic violence. 

Finally, the "Health Questionnaire" was used for all people aged ≥15 years to collect 

information on HT, T2DM, mental health, and anthropometric measurements 
(24)

. 

2.3 Instruments and variables 

Depressive Symptoms (outcome) 

Depressive symptoms (dependent variable) were defined as a set of signs and 

symptoms, characterized by a state of sadness, fatigue, difficulty concentrating, sleep 

disturbances, changes in appetite or body weight, and loss of interest or pleasure, of 

sufficient intensity and duration to interfere with the individual’s quality of life 
(25)

. This 

variable was analyzed as a dichotomous categorical variable and measured using the Patient 

Health Questionnaire (PHQ-9). The PHQ-9 is a validated tool for the early detection of 

depression through depressive symptoms with a reported sensitivity of 85% and a specificity 

of 89% when the cut-off point is 10 
(26)

. It consists of nine questions focusing on the past 

two weeks which are based on the criteria for diagnosing clinical depression as 

recommended by the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 

(DSM-5). Each of the nine questions is scored from 0 to 3, with a maximum score of 27 
(27)

. 

For this study, “depressive symptoms” was examined as a dichotomous variable with a cut-

off value of 10 (<10: no; ≥10: yes). The cut-off value of a score of 10 on the PHQ-9 is 

reported to be consistent with the severity of depressive symptoms 
(28)

. Additionally, the 

PHQ-9 has been validated in the Peruvian population with reliable sociodemographic 

comparisons in this population 
(29)

. 
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Abdominal Obesity (exposure) 

The independent variable of abdominal obesity was defined as abdominal circumference 

(in centimeters) that reflects an excess of adipose tissue associated with a high risk of 

contracting NCD 
(30)

. Trained anthropometrists performed measurements using a 2-meter 

metal tape measure, after a period of exhalation and with the individual in a 2-hour fasting 

period after eating 
(31)

. This procedure was standardized according to WHO guidelines 
(32)

. 

AO was dichotomized based on reference values (≥88 cm) established by World Health 

Organization (WHO) 
(30)

.  

 

Covariates 

The following variables were analyzed for the study sample: age group, educational 

attainment, marital status (single, married, cohabitant, and separated [composed of the 

grouping of separated and divorced women]), natural region, area of residence, level of 

wealth (rich wealth level: very rich and rich groups; poor wealth level: poor and very poor 

groups [based on DHS categorization]), health insurance (availing at least one of the existing 

health insurances at the national level [Integral health insurance (SIS), social health 

insurance (EsSalud), police or military, and private]), smoking habit (daily cigarette 

smoking in the last 30 days), alcohol consumption (intake of alcoholic beverages for ≥12 

days in the last year), diabetes mellitus (diagnosed by a doctor and purchases medication to 

control the condition), arterial hypertension (diagnosed by a physician and based on average 

of two blood pressure readings with systolic blood pressure of ≥140 mmHg and diastolic 

blood pressure or ≥90 mmHg), and IPV (defined as acts of physical, sexual, or emotional 

abuse by a current or former intimate male partner, and measured through the violence 

questionnaire aimed at women who have or have ever had a partner) 
(33,34)

. 

 

2.4 Statistical analysis 

We used the Stata® SE software (version 17.0) for all analyses. Measures of central 

tendency (mean or median) and measures of dispersion (standard deviation or interquartile 

range) were used to describe the numerical variables based on their distribution. Categorical 

variables were described using relative and absolute frequencies. Bivariate analysis for the 

categorical variables was conducted using Pearson’s Chi-square test. To evaluate the 

association between AO and depressive symptoms, a Poisson regression analysis was 
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employed to calculate both crude prevalence ratios (PR) and adjusting ratios, taking 

confounding variables into account. For the adjusted model, the variables were selected 

using the stepwise command, and their potential collinearity was also evaluated; 95% 

confidence intervals were used for all calculations. The adjusted model included variables 

selected using two criteria: statistical significance (abdominal obesity, age, education level, 

marital status, natural region, alcohol, diabetes mellitus, arterial hypertension, and intimate 

partner violence) and theoretical relevance based on a literature review (abdominal obesity, 

age, marital status, wealth index, health insurance, alcohol, diabetes mellitus, arterial 

hypertension, and intimate partner violence) of variables associated with the outcome 

(depressive symptoms).  

Given the complex nature of the survey design, the “svy” command in Stata® was used 

to weigh and reconstruct complex DHS samples. Furthermore, subpopulation analysis was 

included to account for the sub-sample obtained after applying the study selection criteria. In 

sensitivity analysis, we evaluated whether the characteristics of the final population were 

similar to those of the initial population using Pearson’s Chi-square test. The results of the 

sensitivity analyses are presented in Supplementary Table S1. 

3. Results 

3.1 Selection of study data 

The initial sample included 34,971 and 33,288 records from the 2018 and 2019 DHS 

data, making up a total of 68,259 women aged 15–49 years who met the DHS selection 

criteria. Next, 5,842 women aged <18 years were excluded, resulting in a sample of 62,417 

women. After applying the exclusion criteria to this sample, a total of 7,352 women were 

excluded because they had children under one year of age, 2,116 for being pregnant at the 

time of being surveyed, and 30,748 women due to incomplete data on depressive symptoms, 

abdominal perimeter, or blood pressure measurements. Additionally, 5,134 women were 

excluded because they had no records in the IPV questionnaire 
(35)

, resulting in a final 

sample of 17,067 women aged 18–49 years (Figure 1). The sensitivity analysis showed that 

there were no significant differences between the initial and final populations for all 

variables except for marital status, which demonstrates that the results found uphold the 

representativeness of the study (Supplementary Table S1). 
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3.2 Population characteristics 

The most prevalent characteristics of the included women were high school as the 

education level (42.06%; 95% CI: 40.73–43.41), cohabiting (50.86%; 95% CI: 49.44–52.27), 

and belonging to poor socioeconomic background (46.86%; 95% CI: 45.37–48.35). 

Regarding the natural region, 30.28% of women (95% CI: 28.64–31.96) lived in the 

Metropolitan Lima region, 28.94% (95% CI: 27.51–30.40) in the Andean region, and 77.02% 

(95% CI: 76.09–77.92) in urban areas. Overall, more than half of the women suffered some 

type of IPV (95% CI: 53.64%–56.51%), 64.55% (95% CI: 63.19–65.90) had AO, and 7.61% 

(95% CI: 6.83–8.47) were diagnosed with depressive symptoms (Table 1). 

 

3.3 Factors associated with depressive symptoms  

In the bivariate analysis, a statistically significant association was observed between AO 

and depressive symptoms with 8.23% of women with AO experiencing depressive 

symptoms. 9.87% of women aged 40-49 years had depressive symptoms, while of the group 

of women aged 18-29 years 6.42% had depressive symptoms. Of the cohabiting and widow 

women, 6.56% and 15.29% had depressive symptoms respectively, and 10.62% of the 

women with primary education had depressive symptoms. According to harmful behavioral 

habits, 11.38% of women who consumed alcohol experienced depressive symptoms. 

Furthermore, 14.64% of women with T2DM had depressive symptoms, while a 12.67% of 

women with HTA had depressive symptoms. Finally, depressive symptoms were reported 

by 17.50% of women who were victims of physical violence, 25.23% of those who 

experienced sexual violence, and 10.50% of individuals who encountered psychological 

violence. All these associations were statistically significant (Table 2). 

 

3.4 Multivariable analysis between AO and depressive symptoms 

Table 3 presents the results of the crude and adjusted regression analysis examining the 

association between AO and depressive symptoms. In the adjusted statistical model, the 

prevalence of depressive symptoms was 12% higher in women with AO compared to those 

without AO; however, this result was not statistically significant (PR = 1.12, 95%CI: 0.91–

1.38, p = 0.282). Similarly, the adjusted theoretical model showed that women with AO had a 

15% higher prevalence of depressive symptoms compared to those without AO (PR = 1.15, 

95%CI: 0.92–1.42); this difference was not statistically significant (p = 0.213). 
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4. Discussion 

4.1 Main findings and interpretations 

We found a significant association between AO and depressive symptoms in the crude 

regression analysis, which indicated that women with AO had a 26% increased risk of 

experiencing depressive symptoms. However, when other covariates were included in the 

multivariable model, the association was not statistically significant. Other studies from 

Mexico and the Netherlands 
(36,37) 

reported higher odds of having depressive symptoms 

among women with elevated total body fat, abdominal adiposity, BMI, and waist 

circumference. In this regard, a WHO report reiterated that women with AO have a very high 

risk of suffering from metabolic diseases when they present a BMI >30 kg/m
2
, i.e., obese 

women, while for overweight women (BMI = 25–29.99 kg/m
2
) this risk is lower 

(30)
. It has 

been shown that abdominal circumference may be more variable than BMI over time because 

the abdominal circumference may differ for the same BMI values 
(38,39)

. Thus, there might be 

some intricate factors inherent to the study design or to the Peruvian population that would 

explain our results 

 

4.2 Comparison with other studies 

Our results concur with those reported by Zavala et al. 
(36)

 who examined the Mexican 

population and concluded that there was no association between AO and depression in both 

sexes when the model was adjusted for other variables, such as age, having a partner, 

presence of diabetes, and educational level. Despite this, they described a statistically 

significant association between waist circumference measurement and the depression score 

for women — as the waist circumference increased by one, the depressive symptom score 

increased by 0.05. However, a significant increase in abdominal girth measurement was 

required to move up one point in the depressive symptoms score, which supports the above-

mentioned results. Likewise, Luo et al. 
(2)

 evaluated the same association in the Chinese 

population and found that no statistically significant association exists between AO and 

depression in women, even though they had a high prevalence of these two conditions. We 

also did not observe any significant association between AO and depression in women, 

however, women did tend to have a higher prevalence of depression in women compared to 

men. 
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Several studies have supported the existence of the association between AO and 

depression and have suggested to be explained by biological, environmental, and lifestyle 

factors 
(40)

. Solomon et al. 
(41)

 described that women are more prone to suffer depression 

during periods of greater hormonal fluctuations in their life, such as the premenstrual and 

perimenopausal periods, mainly because hormones such as estradiol and progesterone, that 

can regulate the mood and the hypothalamic-pituitary-adrenocortical axis. On the other hand, 

research targeting obese individuals has shown that there is an elevated production of 

proinflammatory cytokines in obesity which is capable of producing mood disorders through 

the regulation of tryptophan, an amino acid precursor in the production of serotonin 
(42)

. 

Obesity and depression reportedly have a bidirectional relationship wherein depressive 

symptoms promote the development of metabolic syndrome, which as a pathology is closely 

linked to AO 
(43)

. Although these are all plausible causal explanations, our study did not find 

a significant relationship after adjusting for multiple confounding variables, which did not 

include the factors mentioned in this paragraph. 

 

4.3 Public health implications 

Although the association between AO and depressive symptoms was not significant, it is 

noteworthy that both conditions harm women’s health and quality of life; therefore, 

appropriate strategies must be formulated to reduce the disease burden of these conditions 

which can be achieved through health education, early detection, and timely intervention 

(44,38)
. Regarding obesity, it is believed that 21% of women will be obese worldwide; 

however, AO is often not considered in this context despite waist circumference being a 

better predictor of cardiometabolic diseases and can help identify people with metabolic 

problems at an earlier stage 
(44)

. There is strong evidence suggesting that obesity and 

depression coexist, and adequate treatment of either one can bring about significant 

improvement in the other condition 
(45)

. Therefore, comprehensive patient care should 

consider the detection and treatment of both diseases should the patient present with either 

condition. 
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4.4 Limitations and strengths 

Our study has methodological limitations that should be taken into account. First, due to 

the cross-sectional design, it was not possible to establish causal relationship between AO 

and depressive symptoms. Also, there could be retro causality as the depressive disorder is 

associated with eating disorders. Second, this study was based on secondary data obtained 

from a national-level survey. Therefore, there is a possibility of inaccuracy in the records due 

to memory bias on the part of the respondents. Nevertheless, the data present in the survey 

are the closest approximation to the reality of the participants, and it was collected by trained 

pollsters. Third, it was not possible to clinically diagnose depression in the participants since 

the instrument used in the DHS only measured depressive symptoms in the last two weeks; 

therefore, we used the validated PHQ-9 questionnaire that helped to identify depressive 

symptoms that are comparable to an early diagnosis of depression 
(29)

. Likewise, the 

measurement of AO was done by a trained evaluator which reduced measurement biases, in 

addition to validating its use as an indirect indicator of AO 
(46)

. Fourth, it is possible that there 

is a selection bias, since a significant number of women who did not have complete data on 

the variables of interest were eliminated, however, the sensitivity analysis shows that the 

included population maintains most of the characteristics of the initial population. Therefore, 

we believe that the results should not change significantly after applying our inclusion 

criteria. Despite the above limitations, this study included significant data from a large 

representative national-level survey (DHS) of the population. Validated and standardized 

instruments were used for each variable, as well as the standard DHS model 
(47)

, which 

allowed us to better understand the health status of Peruvian women. Moreover, to the best of 

our knowledge, this is the first study analyzing this variable in the Peruvian setting. 

5. Conclusions 

Both AO and depressive symptoms are very common in Peruvian women of reproductive 

age. According to the data analyzed, no association was found between AO and depressive 

symptoms. Future studies should evaluate these variables prospectively, taking into account 

the factors associated with plausible explanations.   

  

https://doi.org/10.1017/S1368980024000867 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980024000867


Accepted manuscript 

 

 

Authorship: Conceptualization and methodology: S.L. and L.B.B..; Formal analysis: S.L., 

D.V.Z., and L.B.B.; Writing—original draft preparation: S.L. and L.B.B.; Writing—review 

and editing: S S.L., D.V.Z., and L.B.B. All authors have read and agreed to the published 

version of the manuscript. 

Ethical Standards Disclosure: Our study was based on an analysis of existing public 

domain survey data that are freely available online: http://iinei.inei.gob.pe/microdatos/. The 

National Institute of Statistics and Informatics requested the consent of participants to obtain 

the information required in the survey, and they didn’t use any personal identifiers. Also, this 

study was obtained Ethical approval from the Research Ethics Committee of the Universidad 

Peruana de Ciencias Aplicadas (Approval number: PI 060-22). 

References 

1. Wong MCS, Huang J, Wang J, et al. Global, regional and time-trend prevalence of central 

obesity: a systematic review and meta-analysis of 13.2 million subjects. Eur J Epidemiol. 

2020 Jul 1; 35(7):673–83.  

2. Luo H, Li J, Zhang Q, et al. Obesity and the onset of depressive symptoms among middle-

aged and older adults in China: evidence from the CHARLS. BMC Public Health. 2018; 

18(1):909.  

3. Lukács A, Horváth E, Máté Z, et al. Abdominal obesity increases metabolic risk factors in 

non-obese adults: a Hungarian cross-sectional study. BMC Public Health. 2019; 

19(1):1533.  

4. Ostchega Y, Hughes JP, Terry A, et al. Abdominal obesity, body mass index, and 

hypertension in US adults: NHANES 2007-2010. Am J Hypertens. 2012; 25(12):1271–8.  

5. Lanas F, Bazzano L, Rubinstein A, et al. Prevalence, Distributions and Determinants of 

Obesity and Central Obesity in the Southern Cone of America. PLOS ONE. 2016; 

11(10):e0163727.  

6. Farro-Maldonado MY, Gutiérrez-Pérez G, Hernández-Vásquez A, et al. Socioeconomic 

inequalities in abdominal obesity among Peruvian adults. PLOS ONE. 2021; 

16(7):e0254365.  

7. Olinto MT, Theodoro H, Canuto R. Epidemiology of Abdominal Obesity. 2017.  

https://doi.org/10.1017/S1368980024000867 Published online by Cambridge University Press

http://iinei.inei.gob.pe/microdatos/
https://doi.org/10.1017/S1368980024000867


Accepted manuscript 

 

 

8. Rebholz SL, Jones T, Burke KT, et al. Multiparity leads to obesity and inflammation in 

mothers and obesity in male offspring. Am J Physiol Endocrinol Metab. 2012 Feb 15; 

302(4):E449-457.  

9. da Costa Pimenta W, Santos Brant Rocha J, Prates Caldeira A, et al. Abdominal obesity 

and association with sociodemographic, behavioral and clinical data in climacteric women 

assisted in primary care. PloS One. 2020; 15(8):e0237336.  

10. Read JR, Sharpe L, Modini M, et al. Multimorbidity and depression: A systematic review 

and meta-analysis. J Affect Disord. 2017; 221:36–46.  

11.  Hadi S, Momenan M, Cheraghpour K, et al. Abdominal volume index: a predictive 

measure in relationship between depression/anxiety and obesity. Afr Health Sci. 

2020;20(1):257–65.  

12. Kuehner C. Why is depression more common among women than among men? Lancet 

Psychiatry. 2017;4(2):146–58.  

13.  Organización Mundial de la Salud (OMS). Depresión [Internet]. [cited 2023 Apr 24]. 

Available from: https://www.who.int/es/news-room/fact-sheets/detail/depression 

14.  Organización Mundial de la Salud (OMS). La inversión en el tratamiento de la 

depresión y la ansiedad tiene un rendimiento del 400% [Internet]. 2016 [cited 2023 Apr 

24]. Available from: https://www.who.int/es/news/item/13-04-2016-investing-in-

treatment-for-depression-and-anxiety-leads-to-fourfold-return 

15.  Liu Q, He H, Yang J, et al. Changes in the global burden of depression from 1990 to 

2017: Findings from the Global Burden of Disease study. J Psychiatr Res. 2020; 126:134–

40.  

16.  Pan American Health Organization (PAHO). The Burden of Mental Disorders in the 

Region of the Americas. Washington, D.C.: PAHO; 2018.  

 

 

https://doi.org/10.1017/S1368980024000867 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980024000867


Accepted manuscript 

 

 

17.  Pan American Health Organization / World Health Organization. Día Mundial de la 

Salud Mental: la depresión es el trastorno mental más frecuente [Internet]. 2012 [cited 

2023 Apr 24]. Available from: 

https://www3.paho.org/hq/index.php?option=com_content&view=article&id=7305:2012-

dia-mundial-salud-mental-depresion-trastorno-mental-mas-

frecuente&Itemid=0&lang=es#gsc.tab=0 

18.  Villarreal-Zegarra D, Cabrera-Alva M, Carrillo-Larco RM, et al. Trends in the 

prevalence and treatment of depressive symptoms in Peru: a population-based study. BMJ 

Open. 2020 Jul 19; 10(7):e036777.  

19.  Hernández-Vásquez A, Vargas-Fernández R, Bendezu-Quispe G, et al. Depression in 

the Peruvian population and its associated factors: analysis of a national health survey. J 

Affect Disord. 2020 Aug 1; 273:291–7.  

20.  Meekers D, Pallin SC, Hutchinson P. Intimate partner violence and mental health in 

Bolivia. BMC Womens Health. 2013;13(1):28.  

21. Yuan W, Hesketh T. Intimate Partner Violence and Depression in Women in China. J 

Interpers Violence. 2021 Nov;36(21–22):NP12016–40.  

22.  Alonso R, Olivos C. La relación entre la obesidad y estados depresivos. Rev Médica 

Clínica Las Condes. 2020;31(2):130–8.  

23.  Paulitsch RG, Demenech LM, Dumith SC. Association of depression and obesity is 

mediated by weight perception. J Health Psychol. 2021 Sep;26(11):2020–30.  

24.  Instituto Nacional de Estadística e Informática (INEI). Ficha Técnica – Encuesta 

Demográfica y de Salud Familiar [Internet]. 2019 [cited 2024 Feb 12] Available from: 

https://proyectos.inei.gob.pe/endes/2019/documentos_2019/FICHA_TECNICA_ENDES%

202019.pdf 

25.  Paykel ES. Basic concepts of depression. Dialogues Clin Neurosci. 2008;10(3):279–

89.  

https://doi.org/10.1017/S1368980024000867 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980024000867


Accepted manuscript 

 

 

26.  Negeri ZF, Levis B, Sun Y, et al. Accuracy of the Patient Health Questionnaire-9 for 

screening to detect major depression: updated systematic review and individual participant 

data meta-analysis. BMJ. 2021 Oct 5; 375:n2183.  

27. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J Gen Intern Med. 2001 

Sep;16(9):606–13.  

28.  Campo-Arias A, Pedrozo-Pupo JC, Cogollo-Milanés Z. PHQ-9 en el cribado de 

episodio depresivo mayor en sobrevivientes a la COVID-19. Rev Colomb Psiquiatr 

[Internet]. 2021 [cited 2023 Apr 24]; Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8249680/ 

29.  Villarreal-Zegarra D, Copez-Lonzoy A, Bernabé-Ortiz A, et al. Valid group 

comparisons can be made with the Patient Health Questionnaire (PHQ-9): A measurement 

invariance study across groups by demographic characteristics. PLOS ONE. 2019 Sep 9; 

14(9):e0221717.  

30.  Nishida C, Ko GT, Kumanyika S. Body fat distribution and noncommunicable 

diseases in populations: overview of the 2008 WHO Expert Consultation on Waist 

Circumference and Waist-Hip Ratio. Eur J Clin Nutr. 2010 Jan;64(1):2–5.  

31. Ministerio de salud (MINSA). Guía Técnica para la Valoración Nutricional 

Antropométrica de la Persona Adulta [Internet]. 2012 [cited 2024 Feb 12]. Available from: 

https://alimentacionsaludable.ins.gob.pe/sites/default/files/2017-

02/GuiaAntropometricaAdulto.pdf 

32. World Health Organization (WHO). Obesity: preventing and managing the global 

epidemic. Report of a WHO consultation. World Health Organ Tech Rep Ser. 2000; 894:i-

xii, 1-253.  

33. Schraiber L, Latorre M, Junior I, et al. Validity of the WHO VAW study instrument for 

estimating gender-based violence against women. Rev Saúde Pública. 2010; 44:658–66.  

34. Garcia-Moreno C, Jansen HAFM, Ellsberg M, et al. WHO Multi-country Study on 

Women’s Health and Domestic Violence against Women Study Team. Prevalence of 

intimate partner violence: findings from the WHO multi-country study on women’s health 

and domestic violence. Lancet Lond Engl. 2006;368(9543):1260–9.  

https://doi.org/10.1017/S1368980024000867 Published online by Cambridge University Press

https://alimentacionsaludable.ins.gob.pe/sites/default/files/2017-02/GuiaAntropometricaAdulto.pdf
https://alimentacionsaludable.ins.gob.pe/sites/default/files/2017-02/GuiaAntropometricaAdulto.pdf
https://doi.org/10.1017/S1368980024000867


Accepted manuscript 

 

 

35. Instituto Nacional de Estadística e Informática (INEI). Ficha Encuesta Demográfica y 

de Salud Familiar [Internet]. 2018 [cited 2023 Jul 21]. Available from: 

https://www.datosabiertos.gob.pe/dataset/encuesta-nacional-demograf%C3%ADa-y-salud-

familiar-endes-2018-instituto-nacional-de-estad%C3%ADstica-e 

36. Zavala GA, Kolovos S, Chiarotto A, et al. Association between obesity and depressive 

symptoms in Mexican population. Soc Psychiatry Psychiatr Epidemiol. 2018;53(6):639–

46.  

37. Alshehri T, Boone S, de Mutsert R, et al. The association between overall and abdominal 

adiposity and depressive mood: A cross-sectional analysis in 6459 participants. 

Psychoneuroendocrinology. 2019 Dec; 110:104429.  

38. Ross R, Neeland IJ, Yamashita S, et al. Waist circumference as a vital sign in clinical 

practice: a Consensus Statement from the IAS and ICCR Working Group on Visceral 

Obesity. Nat Rev Endocrinol. 2020;16(3):177–89.  

39. Janssen I, Shields M, Craig CL, et al. Changes in the obesity phenotype within Canadian 

children and adults, 1981 to 2007-2009. Obes Silver Spring Md. 2012 Apr;20(4):916–9.  

40. Robles B, Kuo T, Galván A. Understanding the Neuroscience Underpinnings of Obesity 

and Depression: Implications for Policy Development and Public Health Practice. Front 

Public Health. 2021 Aug 20; 9:714236.  

41.  Solomon MB, Herman JP. Sex differences in psychopathology: Of gonads, adrenals 

and mental illness. Physiol Behav. 2009;97(2):250–8.  

42.   Agustí A, García-Pardo MP, López-Almela I, et al. Interplay Between the 

Gut-Brain Axis, Obesity and Cognitive Function. Front Neurosci. 2018 Mar 16; 12:155.  

43. Kiecolt-Glaser JK, Derry HM, Fagundes CP. Inflammation: Depression Fans the Flames 

and Feasts on the Heat. Am J Psychiatry. 2015 Nov 1;172(11):1075–91.  

44.   Ansari S, Haboubi H, Haboubi N. Adult obesity complications: challenges 

and clinical impact. Ther Adv Endocrinol Metab. 2020 Jun 22; 11:2042018820934955.  

https://doi.org/10.1017/S1368980024000867 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980024000867


Accepted manuscript 

 

 

45. Jantaratnotai N, Mosikanon K, Lee Y, et al. The interface of depression and obesity. Obes 

Res Clin Pract. 2017 Jan 1;11(1):1–10.  

46. World Health Organization (WHO). Waist circumference and waist-hip ratio: report of a 

WHO expert consultation [Internet]. 2008 [cited 2023 Jul 21]. Available from: 

https://www.who.int/publications-detail-redirect/9789241501491 

47. Rutstein SO, Rojas G. GUIDE TO DHS STATISTICS [Internet]. 2006 [cited 2023 Jul 

21]. Available from: 

https://dhsprogram.com/pubs/pdf/DHSG1/Guide_to_DHS_Statistics_29Oct2012_DHSG1.

pdf 

  

https://doi.org/10.1017/S1368980024000867 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980024000867


Accepted manuscript 

 

 

Table 1. General characteristics of the women (aged 18–49 years) included in the study from 

the DHS
1
 2018 and 2019 data (n = 17,067). 

Variables Total (n) % (CI 95%) 

Age (years)   

18–29 5,874 25.10 (24.01–26.21) 

30–39 7,266 42.66 (41.19–44.15) 

40–49 3,927 32.24 (30.85–33.66) 

Educational attainment   

No education    385        2.34 (2.00–2.75) 

Primary 3,883 21.55 (20.46–22.68) 

Secondary 7,570 42.06 (40.73–43.41) 

Higher 5,229 34.04 (32.64–35.47) 

Marital status    

Single   188       2.25 (1.66–3.06) 

Married 4,333 27.51 (26.19–28.87) 

Cohabitant 9,778 50.86 (49.44–52.27) 

Widow 185        1.25 (1.00–1.56) 

Separate
 2

 2,583      18.13 (17.01–19.30) 

Natural region    

Metropolitan Lima 1,807 30.28 (28.64–31.96) 

Rest of coast 4,864 24.93 (23.74–26.16) 

Andean 6,126 28.94 (27.51–30.40) 

Amazon 4,270 15.86 (14.80–16.97) 

Area of residence   

Urban  11,523 77.02 (76.09–77.92) 

Rural   5,544 22.98 (22.08–23.91) 

Level of wealth
3
   

Poor  9,940 46.86 (45.37–48.35) 

Middle  3,309 21.54 (20.34–22.78) 

Richer  3,818 31.61 (30.08–33.17) 

Health insurance
4
                      13,886 76.92 (75.63–78.16) 

Smoke
5
       75        0.56 (0.35–0.88) 

Alcohol
6
     835        7.29 (6.45–8.23) 
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Diabetes mellitus
7
     157        1.23 (0.96–1.58) 

Arterial hypertension
8
  1,341 9.88 (8.96–10.88) 

Violence   

Physical violence  1,931  10.17 (9.37–11.02) 

Sexual violence     492  2.94 (2.52–3.43) 

Psychological violence  8,956    53.99 (52.56–55.42) 

IPV 
9
  9,175    55.08 (53.64–56.51) 

Abdominal obesity
10

 10,829    64.55 (63.19–65.90) 

Depressive symptoms
11 

                       1,105  7.61 (6.83–8.47) 

 

1
The results were weighted considering the characteristics of the probability and two-

stage sampling defined by the Peruvian Demographic Health Survey (DHS); 
2
Comprising 

separated and divorced women; 
3
The rich wealth level is made up of women belonging to 

the very rich and rich groups, and the poor wealth level is made up of the poor and very 

poor groups, based on the categorization made by the DHS; 
4
The woman has health 

insurance if she belongs to at least one of the existing health insurances at the national 

level (SIS, EsSalud, military, private); 
5
If she smoked cigarettes daily in the last 30 days; 

6
If she consumed alcohol for >12 days in the last years;

 7
When a woman has been 

diagnosed by a physician and purchases medication to control the condition;
 8

Whether 

she suffers from arterial hypertension was determined by the average of two blood 

pressure readings showing a systolic blood pressure reading ≥140 mmHg and a diastolic 

blood pressure reading ≥90 mmHg or has been diagnosed by a physician; 
9
Intimate 

Partner Violence (IPV) was defined as acts of physical, sexual, or emotional abuse by a 

current or former intimate male partner; 
10

 If the abdominal circumference measurement 

was ≥88 cm;
 11

Assessed based on the PHQ-9 and a cut-off value of 10. 
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Table 2. Covariates and exposure variables associated with depressive symptoms in women 

(aged 18–49 years) included in the DHS
1
 2018 and 2019 data (n = 17,067). 

Variables 

Depressive Symptoms 

p-value 
No Depressive 

Symptoms 

With Depressive 

Symptoms 

n (%) n (%) 

Age (years) 
18–29 

30–39 

40–49 

   

5,547 (93.58) 327 (6.42) 

<0.001 6,827 (93.40) 439 (6.60) 

3,588 (90.13) 339 (9.87) 

Educational attainment    

No education    358 (92.05)   27 (7.95) 

<0.001 
Primary 3,571 (89.38)   312 (10.62) 

Secondary 7,069 (92.01) 501 (7.99) 

Higher 4,964 (94.80) 265 (5.20) 

Marital status     

Single    170 (91.63)   18 (8.37) 

<0.001 

Married 4,107 (92.99) 226 (7.01) 

Cohabitant 9,223 (93.44) 555 (6.56) 

Widow   155 (84.71)     30 (15.29) 

Separate
2
 2,307 (89.17)  276 (10.83) 

Natural region     

Metropolitan Lima 1,675 (91.61)                    132 (8.39)  

Rest of coast 4,597 (93.28)                    267 (6.72) 

0.091 Andean 5,657 (91.55)                    469 (8.45) 

Amazon 4,033 (94.04)                    237 (5.96) 

Area of residence    

Urban  10,767 (92.21) 756 (7.79) 
0.254 

Rural   5,195 (93.01) 349 (6.99) 

Level of wealth
3
    

Poor 9,246 (92.01) 694 (7.99) 

0.613 Middle 3,098 (92.39) 211 (7.61) 

Richer 3,618 (92.96) 200 (7.04) 

Health insurance
4
    

Yes            13,006 (92.45) 880 (7.55) 
0.794 

No   2,956 (92.19) 225 (7.81) 

Smoke
5
    

Yes        64 (90.17)      11 (9.83) 
0.539 

No 15,898 (92.40) 1,094 (7.60) 

Alcohol
6
    

Yes       745 (88.62)      90 (11.38) 
0.029 

No 15,217 (92.69) 1,015 (7.31 

Diabetes mellitus
7
    

Yes       130 (85.36)        27 (14.64) 
0.016 

No 15,832 (92.48) 1,078 (7.52) 

Arterial hypertension
8
     

Yes   1,199 (87.33)  142 (12.67) 
<0.001 

No 14,763 (92.95) 963 (7.05) 
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1
The results were weighted considering the characteristics of the probability and two-stage 

sampling defined by the Peruvian Demographic Health Survey (DHS); 
2
Composed of 

separated and divorced women; 
3
The rich wealth level is made up of women belonging to the 

very rich and rich groups and the poor wealth level is made up of the poor and very poor 

groups, based on the categorization made by the DHS; 
4
The woman has health insurance if 

she belongs to at least one of the existing health insurances at the national level (SIS, 

EsSalud, military, private); 
5
If she smoked cigarettes daily in the last 30 days; 

6
If she 

consumed alcohol ≥12 days in the last year; 
7
Occurs when a woman has been diagnosed by a 

physician and purchases medication to control the condition; 
8
Whether she suffers from 

arterial hypertension was determined by the average of two blood pressure readings showing 

a systolic blood pressure reading ≥140 mmHg and a diastolic blood pressure reading ≥90 

mmHg or has been diagnosed by a physician;  
9
Intimate Partner Violence (IPV) was defined 

as acts of physical, sexual, or emotional abuse by a current or former intimate male partner; 

10
Abdominal circumference measurement ≥88 cm.  

Violence
9
    

Physical    

Yes   1,612 (82.50) 319 (17.50) 
<0.001 

No 14,350 (93.51)                    786 (6.49) 

Sexual    

Yes      364 (74.77) 128 (25.23) 
<0.001 

No 15,598 (92.93)                    977 (7.07) 

Psychological    

Yes 8,120 (89.50) 836 (10.50) 
<0.001 

No 7,842 (95.78)                    269 (4.22) 

Abdominal obesity
10

    

Yes 10,109 (91.77) 720 (8.23) 
0.027 

No    5,863 (93.52) 385 (6.48) 
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Table 3. Results of regression analysis between depressive symptoms and abdominal obesity 

in women aged 18–49 years in the DHS
1
 2018 and 2019 data (n = 17,067). 

Variable 

   Depressive Symptoms 

Raw PR 
Adjusted Statistical 

Model
2
 

Adjusted Theoretical Model
3
 

PR 95% CI p-Value PR 95% CI p-value PR 95% CI p-value 

Abdominal obesity 

No abdominal obesity 

With abdominal 

obesity  

         

Ref   Ref   Ref   

1.26  
1.03–

1.57 

0.028 
1.12  

0.91–1.38 0.282 
1.15  

0.92–1.42 0.213 

Age (years)          

30–39    0.96 0.74–1.25 0.775 0.99 0.76–1.31 0.975 

40–49     1.22 0.92–1.63 0.172 1.33 0.99–1.78 0.056 

Educational 

attainment 
 

  
 

  
 

  

Primary    1.48 0.87–2.53 0.151    

Secondary    1.10 0.64–1.89 0.726    

Higher    0.71 0.40–1.27 0.247    

Marital status          

Married    0.99 0.47–2.07 0.979 1.05 0.49–2.23 0.896 

Cohabitant    0.89 0.44–1.81 0.762 0.95 0.46–1.97 0.900 

Widow    1.64 0.71–3.79 0.244 1.82 0.79–4.23 0.162 

Separate    1.22 0.59–2.52  0.581 1.23 0.58–2.58 0.586 

Natural region          

Rest of coast    0.74 0.53–1.01 0.061    

Sierra    0.88 0.65–1.19 0.409    

Forest    0.67 0.48–0.93 0.018    

Alcohol          

Yes    1.55 1.04–2.29 0.028 1.47 0.99–2.19 0.053 

Diabetes mellitus          

Yes    1.76 0.98–3.16 0.060 1.60 0.89–2.88 0.115 

Arterial          
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Variable 

   Depressive Symptoms 

Raw PR 
Adjusted Statistical 

Model
2
 

Adjusted Theoretical Model
3
 

PR 95% CI p-Value PR 95% CI p-value PR 95% CI p-value 

hypertension 

Yes    153 1.13–2.08 0.07 1.54 1.12–2.10 0.007 

IPV          

Yes    2.21 1.73–2.82 <0.001 2.32 1.82–2.96 <0.001 

Level of wealth          

Middle       0.87 0.66–1.14 0.326 

Richer       0.80 0.59–1.08 0.150 

Area of residence          

Rural       0.89 0.72–1.09 0.249 

Health insurance          

Yes       0.96 0.75–1.23 0.760 

1
The results were weighted considering the characteristics of the probability and two-stage 

sampling defined by the Peruvian Demographic Health Survey (DHS);
 2

Adjusted for 

abdominal obesity, age, education level, marital status, natural region, alcohol, diabetes 

mellitus, arterial hypertension, and intimate partner violence (IPV); 
3
Adjusted for abdominal 

obesity, age, marital status, wealth index, health insurance, alcohol, diabetes mellitus, arterial 

hypertension, IPV.  
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Figure 1. Flowchart of the study sample inclusion procedure 
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