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ABSTRACT

Objective: To determine the association between diabetes mellitus and chronic depression in adults in the Peruvian
population.

Materials and methods: A quantitative, observational, cross-sectional and correlational study was carried out, based
on the data collected by the 2020 Encuesta Demografica y de Salud Familiar (ENDES - Demographic and Family Health
Survey, 2020). The sample was made up of 14,245 adults; depression was considered as a dependent variable (with
depression/without depression), and the independent variables were diabetes mellitus (Yes/No), wealth index (the
poorest, poor, middle class, rich, the richest), education (kindergarten-preschool and primary, secondary, non-university
higher, university higher and graduate), alcoholism (Yes/No), area of residence (urban/rural). The program used for the
statistical analysis was IBM SPSS: Release 23. Aunivariate data analysis was carried out by determining the frequencies and
percentages. Subsequently, in the analytical phase, bivariate and multivariate analyses by logistic regression were used
to evaluate the strength of the association between the variables (p < 0.05).

Results: Atotal of 15.7 % of adults between 27 and 59 years of age experienced chronic depression. Furthermore, the bivariate
analysis revealed an association between the outcome variable and covariates—diabetes mellitus, level of education and
wealth index—(p < 0.05). Depression is more common in lower socioeconomic groups, with higher rates among the poor
(16.63 %) and less educated population, especially in those with kindergarten, preschool and primary education (18.88 %). In
contrast, the rich and richest classes show lower rates of depression (15.27 % and 12.04 %, respectively). On the other hand,
in the multivariate analysis, the risk estimation was carried out, and it was found that having diabetes increased the risk of
suffering depression by 1.66 times compared to patients who did not have diabetes.

Conclusions: There is an association between chronic depression and diabetes mellitus in the adult population aged 27 to
59 years; in addition, a low wealth index and a lower level of education are risk factors for chronic depressive disorder.
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INTRODUCTION

Depression represents a worldwide public health challenge
and is a common disorder. According to statistics
published by the WHO, it affects 5 % of adults and about
280 million people suffer from this disease . Different
factors influence depression in adults, such as biological,
psychosocial and socioeconomic factors. Biological factors
affect those subjects who present neurotic traits in 40 % of
similar genes. Psychosocial factors include situations that
cannot be controlled: loss of employment, abandonment,
legal proceedings, divorce, debts, age and the death of
a family member, among others. Socioeconomic factors
encompass subjects with low wealth who generally fail to
achieve their goals throughout life and become depressed
in adulthood @4,

In Peru, about 33.7 % of the population, i.e., 9°510,397
people, go through mental disorders at some point of their
lives. This means that one out of every three Peruvians
faces this condition at some moment of their live, so they
develop depression—whether mild, moderate or chronic—
which is the main cause of suicide in our country. There are
1°700,000 subjects suffering from this condition ),

Diabetes mellitus is a chronic disease that occurs when the
human body cannot effectively use the insulin it produces
or when the pancreas does not produce enough insulin .

The percentage of people with type 2 diabetes mellitus
in Peru was recorded at 96.7 % between 2018 and 2021.
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In addition, an increase in frequency was observed, with an
average of about two new cases per 100 people annually ©19,

Depression is known to be a very critical illness and a
public health challenge. It is related to other diseases and
is the leading cause of morbidity. Moreover, it significantly
affects individuals' well-being in comparison with chronic
diseases "". Unfortunately, despite its impact, it has been
demonstrated that there are issues in diagnosing this
condition (2.

In the 17th century, the physician Thomas Willis observed
the relationship between depression and diabetes. He
noted that such relationship was common in people who
had gone through periods of melancholy at some point in
their lives (3).

At the international level, in 2016, author Antinez
investigated the frequency of depression among patients
with type 2 diabetes and found a high association between
these variables, affecting 82 % of them. Furthermore, a
relationship was identified between depression and age
group; adults aged 39 to 48 years were the most affected
and females were the most likely to suffer from depression
and diabetes . Likewise, at a global level, as part of a
research study, Salinero (2021) explained how individuals
with diabetes can develop psychiatric disorders (either
depression or anxiety) caused by the impact that this
disease. Most of them cannot accept that they should
follow a treatment, resulting in depression, which goes
unnoticed in most cases (¥,

At the national level, a study was conducted so that
health professionals give due importance to this disease,
particularly those involved in the treatment of diabetes,
since their patients are likely to develop undiagnosed
psychiatric disorders—often anxiety and depression—and
these would negatively influence their self-care. This
would result in inadequate glycemic control and diminished
quality of life (®,

This research project is extremely important because, in
the post-pandemic context, it is crucial to address the
consequences arising from the crisis on mental health
and other diseases, such as diabetes. During this stage,
there was evident neglect of these essential aspects of
health care. Currently, we are dealing with the tangible
repercussions of such neglect, which are reflected in various
issues that require immediate attention. The Centers for
Disease Control and Prevention (CDC) state that a person
with diabetes is two to three times more likely to have a
depressive disorder 7).

Depression is closely linked to different factors that should
be identified. Therefore, the objective of this study is
to determine the relationship between type 2 diabetes

mellitus and chronic depression, in addition to other
associated factors such as socioeconomic level, education,
alcoholism and area of residence in adults.

MATERIALS AND METHODS

Study design and population

A quantitative observational, cross-sectional and
correlational study was carried out based on data collected
by the 2020 Encuesta Demografica y de Salud Familiar
(Demographic and Family Health Survey - Endes 2020)
administered by the Instituto Nacional de Estadistica e
Informatica (INEI - National Institute of Statistics and
Informatics).

The study population consisted of Peruvian individuals,
who were interviewed through the Endes 2020. The sample
design for the Endes 2020 was probabilistic, stratified and
multistage, and covered both urban and rural areas in all
departments of Peru, including Metropolitan Lima.

The study included a sample of 14,245 adults aged 27 to 59
years with depression, diabetes, and education background,
excluding those younger than 27 and older than 59 years.
Only type 2 diabetes mellitus was considered as a chronic
disease.

Variables and measurements

In our study, the variable depression was categorized
dichotomously, following the diagnostic parameters
established for major depressive disorder according to the
guidelines of the DSM-5 (Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition) (®  and the value of
each of the questions was set at 1 point. In interpreting of
the results, a score equal to or greater more 5 points was
indicative of chronic depression. Questions QS700A-QS700I
of the Endes 2020 health questionnaire were used.

The covariates studied were diabetes mellitus, wealth
index, education, alcoholism and area of residence. The
level of education was confirmed by the evidence of some
degree of education (kindergarten-preschool, primary,
secondary, non-university higher education, university
higher education, graduate), whereas the variable
diabetes mellitus was dichotomized (yes or no), as was the
variable alcoholism. The variable wealth index was based
on economic income and social status (very poor, poor,
middle class, rich or very rich). Finally, the variable area of
residence was also dichotomized (urban or rural).

Statistical analysis

The Statistical Package for Social Sciences (SPSS, Release
26) software was used for data analysis. A univariate
analysis of the data was carried out and absolute and
relative frequencies were determined. A bivariate and
multivariate analysis was then conducted using logistic
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regression because our dependent variable is dichotomous
in nature. A statistical significance level of p < 0.05 was
considered.

Ethical considerations

It was not necessary to submit this work to the institutional
review board because the secondary data source Endes was
used; hence, the anonymity of the participants and the
confidentiality of the information were assured.

RESULTS

Prior to an in-depth analysis exploring the connection
between diabetes mellitus and chronic depression in the
Peruvian adult population, it is imperative to understand
the overall prevalence of depression in this demographic
segment. Figure 1 provides a broad context, highlighting
the prevalence of depression among the 14,245 surveyed
adults, aged between 27 and 59 years, with 15.7 % showing
symptoms indicative of chronic depression, according
to the established criteria. This initial analysis lays the
groundwork for exploring the relationship between the
study variables.

15.70%

T

myes
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Figure 1. Prevalence of depression in Peru in the adult population aged 27 to 59 years (Endes 2020)

Table 1 sought the association between the dependent
variable (depression) and the other covariates (diabetes
mellitus, wealth index, education, alcoholism, and area of
residence).

Of all the covariates studied, those with the greatest
statistical significance were diabetes mellitus, wealth
index and education (p < 0.05). Alcoholism and area of
residence were not taken into account (p > 0.05).

There is a higher rate of depression in the group with

diabetes mellitus (25.7 %) than in those without diabetes
mellitus (15.41 %). Concerning the wealth index, the
poor (16.63 %), very poor (16.29 %) and the middle class
(16.28 %) have a higher depression prevalence than the
rich (15.27 %) and very rich (12.04 %). When classified by
level of education, the group with kindergarten-preschool
and primary education (18.88 %) has the highest rate,
followed by those with secondary education (16.06 %),
university and graduate education (13.97 %), and finally
non-university education (13.49 %).

Table 1. Factors associated with depression in adults in the Peruvian population

Factors
n

With depression

Without depression
% n %

p value*

Diabetes mellitus

Yes 96 4.30 277  2.31 0.00
No 2,139 95.70 11,733 97.69

Wealth index

Very poor 567 25.36 2,913 24.25 0.00
Poor 616 27.56 3,089 25.72

Middle class 496 22.19 2,551 21.24

Rich 345 15.43 1,915 15.94

Very rich 211 9.44 1,542 12.83
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Factors With depression Without depression

n % n % p value*
Education
Kindergarten-preschool and primary 446 19.95 1,916 15.95 0.00
Secondary 1,105 49.44 5,775 48.08
Non-university higher 344 15.39 2,206 18.36
University higher and graduate 340 15.21 2,213 18.42
Alcoholism
Yes 868 38.83 4,676 38.93 0.931
No 1,367 61.16 7,334 61.06
Area of residence
Urban 1,588 71.05 8,604 71.64 0.571
Rural 647 28.94 3,406 28.35

*Statistical significance resulting from the comparison of rates between variable categories considering the complex sampling of the

survey

In Table 2, in the multivariate analysis of the factors
associated with depression in adult patients, it is concluded
that the presence of diabetes mellitus increases 1.66
times more the risk of having depression compared to the
group without diabetes. It is also evident that the group
of patients who have completed secondary education is

Table 2. Multivariate logistic regression analysis of factors associated

Factors

protected by 18 % with respect to presenting depression
compared to the group that only has completed preschool
and primary education. The same occurs with the wealth
index factor: having a higher wealth index, i.e., very rich,
protects by 30 % compared to the very poor group.

with depression in adult patients in the Peruvian population

adjusted OR**

Value cl p value *

Diabetes mellitus
Yes
No
Alcoholism
Yes
No
Area of residence
Urban
Rural
Education
Preschool, primary
Secondary
Non-university higher
University higher and graduate
Wealth index
Very poor
Poor
Middle class
Rich
Very rich

** adjusted OR p < 0.05

***p value < 0.01

1.66 1.39-1.99
0.87 0.82-0.93 <0.00

0.99 0.92-1.07
1.00 0.98-1.01 <0.93

0.97 0.89-1.06
1.00 0.98-1.02 <0.57

0.82 0.73-0.93
0.67 0.57-0.78
0.69 0.59-0.81 <0.05

1.02 0.90-1.16
1.00 0.88-1.14
0.93 0.80-1.07
0.70 0.59-0.83 <0.05
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DISCUSSION

The findings reveal a significant connection between
type 2 diabetes mellitus and depression, which has been
confirmed by previous research studies. The concurrent
depression in patients with diabetes adversely impacts
quality and life expectancy. In addition, it complicates
disease management, metabolic control, increases the
probability of chronic complications and leads to increased
health care costs (3.

In Peru, the risk of depression in patients with diabetes is
two to three times greater. Unfortunately, only 25 % to 50 %
of people with diabetes and depression receive appropriate
diagnosis and treatment. Nevertheless, there is hope, as
treatment—whether through medication, therapy, or a
combination of both—tends to be effective (17:1920,

Previous research, such as the study by Salinero et al., found
that the prevalence of depression in patients with diabetes
mellitus was associated in 20.03 % with a history of depression,
previous mental state, self-reported health status and other
complications related to this disease, showing relationship
with different degrees of depression (.

Regarding the severity of depression in patients with
diabetes, Constantino (2014) stated that more patients had
mild depression (26.3 % of 270 patients), indicating that the
frequency of anxiety, depression and their comorbidities
was high in patients with diabetes. However, no association
was found between the presence of depression, anxiety
and the control of type 2 diabetes mellitus @".

The rate of patients with diabetes and depression is 77.6 %,
according to a study conducted by De la Cruz in 2017, where
through surveys of 117 patients revealed that 64.96 % of them
suffered from depression associated with chronic diseases.
This confirms that the prevalence of mental disorders is 33.7 %,
i.e., one in three Peruvians had gone through mental disorders
in the course of their lives ®@. Furthermore, a relationship
was observed between depression and the duration of
diabetes mellitus, and it was also related to other medical
conditions @®). Likewise, Namdeo et al. emphasize that
early detection, diagnosis, treatment and follow-up of
depression in patients with type 2 diabetes are essential to
improve their overall health and quality of life ?4.

On the other hand, Moulton et al. present a scenario
wherein several factors—such as sociodemographic
characteristics, current life events and poor glycemic
control—are related to depression among patients with
diabetes . Adorno V, in addressing this issue, points
to several explanations for this relationship and even
suggests a bidirectional influence, where factors such
as unhealthy lifestyle, environmental conditions and
lifestyle changes may play a significant role @,
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When considering sex, Rodriguez et al. and Arshad et al.
show that most of the individuals with both diabetes mellitus
and depression are married or cohabiting women @2, On
the other hand, Accinelli et al. emphasize their concern
about the high percentage of depression among patients
with diabetes treated in public health centers, which
adversely impacts their quality of life. This underscores the
need to recognize depression as an additional component
in the burden of disease associated with diabetes ).

In this scenario, the present study determined within a
population of 14,245 individuals aged 27 to 59 years that those
with type 2 diabetes mellitus (25.7 %), poor wealth index
(16.63 %), preschool and primary education (18.88 %), no
alcohol intake (15.71 %) and residence in rural areas (15.96 %)
had a higher prevalence of depression compared to the other
associated factors.

In conclusion, a significant association is established
between chronic depression and diabetes mellitus. The
prevalence of depression in adults in Peru is 15.7 %. A
relationship between depression, socioeconomic level and
wealth index is observed when analyzing several variables.

It is important to point out that the presence of diabetes
mellitus increases the risk of developing depression by 1.7
times compared to subjects without this health condition.
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