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Abstract

Objective: To analyze the potential association and probability of suicidal ideation in 
Peruvian adults at risk of type 2 diabetes mellitus.
Methods: cross-sectional study based on the database of the National Demographic Health 
Survey conducted in Peru in 2022. The population was 29 831 Peruvian adults. The Patient 
Health Questionnaire-9, concerning the item on suicidal ideation, and the Diabetes Risk 
Questionnaire of Bang et al. were used. 
Results: 32.60% of the respondents were in the risk group for type 2 diabetes mellitus, 
according to the risk scale of Bang et al. The risk score for this type of diabetes was 
higher in adults who reported suicidal thoughts. The frequency of suicidal ideation was 
higher in adults who presented a score equal to or higher than 4 points on the Bang et 
al. questionnaire (risk of type 2 diabetes mellitus). The association between the presence 
or absence of risk of type 2 diabetes mellitus and suicidal ideation was statistically 
significant (p < 0.001) and of low intensity. In the multivariate analysis, in both sexes 
we found potential association of suicidal ideation with the risk of having type 2 diabetes 
mellitus (women: aOR 2.010-IC95% 1.720-2.349; men: aOR 2.703-IC95% 2.209-3.302), 
Native mother tongue (women: aOR 1.283-IC95% 1.099-1.489); men: aOR 1.661-IC95% 
1.338-2.062) abdominal circumference (women: aOR 0.745-IC95% 0.639-0.870), ethnic 
identification (women: aOR 1.273-IC95% 1.099-1.476; men: aOR 1.306-IC95% 1.050-
1.625), and educational level (women: aOR 1.719-IC95% 1.462-2.022; men: aOR 2.445-
IC95%1.863-3.101).
Conclusions: In both men and women, a significant association was found between 
suicidal ideation and being at risk of type II diabetes mellitus, as well as being of an ethnic 
identity other than mestizo, having a native language and having studied up to secondary 
school, while high abdominal circumference (>88 cm) was associated only in women.
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health.

Volumen 42, 2024

DOI:  https://doi.org/10.17533/udea.rfnsp.

e356362

Received:07/03/2024
Approved: 06/06/2024 
Published:10/10/2024
English version: 10/10/2024 

Cite:
Guevara-Tirado A. Suicidal ideation in Peruvian 
adults at risk of type 2 diabetes mellitus: an 
analytical study. Rev. Fac. Nac. Salud Pública. 
2024;42:e356362
doi: https://doi.org/10.17533/udea.rfnsp.
e356362

© Universidad de Antioquia

Esta obra se distribuye bajo una Licencia Creative 
Commons Atribución-NoComercial-CompartirIgual 4.0 

Internacional. 

https://creativecommons.org/licenses/by-nc-sa/4.0/

Check for updates

Vendedora de periódicos.

León Ruiz (1933) 

Crédito: Biblioteca Pública Piloto de Medellín, 

(Colección Patrimonial, archivo fotográfico).

Research / Adult health

*	 This text is a product of the research entitled: "Suicidal ideation in Peruvian adults at risk of type 
2 diabetes mellitus: an analytical study". Start date: August 10, 2023; end date: August 17, 2023. 
Registration code: pi-15-2024-0458.

https://doi.org/10.17533/udea.rfnsp.e353547
https://doi.org/10.17533/udea.rfnsp.e353547
https://doi.org/10.17533/udea.rfnsp.e353547
https://doi.org/10.17533/udea.rfnsp.e353547
https://creativecommons.org/licenses/by-nc-sa/4.0/
http://crossmark.crossref.org/dialog/?doi=10.17533/udea.rfnsp.e356362
http://crossmark.crossref.org/dialog/?doi=10.17533/udea.rfnsp.e351042
https://orcid.org/0000-0001-7536-7884


Rev. Fac. Nac. Salud Pública -DOI: https://doi.org/10.17533/udea.rfnsp.e356362

2 Universidad de Antioquia

Ideación suicida en adultos peruanos con riesgo de diabetes mellitus 
tipo 2: un estudio analítico

Resumen

Objetivo: Analizar la asociación potencial y la probabilidad de ideación suicida en adultos peruanos con riesgo de diabetes mellitus 
tipo 2. 
Métodos: Estudio de corte, a partir de la base de datos de la Encuesta Nacional Demográfica de Salud, desarrollada en Perú el año 
2022. La población fue de 29 831 adultos peruanos. Se usaron el Cuestionario de Salud del Paciente-9, concerniente al ítem sobre 
ideación suicida, y el Cuestionario de Riesgo de Diabetes, de Bang et al. 
Resultados: El 32,60 % de los encuestados se halla dentro del grupo de riesgo de diabetes mellitus tipo 2, según la escala de 
riesgo de Bang et al. El puntaje de riesgo para este tipo de diabetes fue mayor en adultos que refirieron pensamientos suicidas. La 
frecuencia de ideación suicida fue mayor en adultos que presentaron un puntaje igual o mayor que 4 puntos en el cuestionario de 
Bang et al. (riesgo de diabetes mellitus tipo 2). La asociación entre la presencia o la ausencia de riesgo de diabetes mellitus tipo 2 y 
de ideación suicida fue estadísticamente significativa (p < 0,001) y de baja intensidad. En el análisis multivariado, en ambos sexos se 
encontró potencial asociación de ideación suicida con el riesgo de tener diabetes mellitus tipo 2 (mujeres: ORa 2,010- IC95% 1,720-
2,349; hombres: ORa 2,703- IC95% 2,209-3,302), Lengua materna originaria (mujeres: ORa 1,283-IC95% 1,099-1,489); hombres: 
ORa 1,661-IC95% 1,338-2,062) perímetro abdominal (mujeres: ORa 0,745-IC95% 0,639-0,870), identificación étnica (mujeres: 
ORa 1,273-IC95% 1,099-1,476; hombres: ORa 1,306-IC95% 1,050-1,625), y nivel educativo (mujeres: ORa 1,719-IC95% 1,462-
2,022; hombres: ORa 2,445-IC95%1,863-3,101). 
Conclusiones: en hombres y mujeres se encontró asociación significativa de tener ideación suicida con estar en riesgo de diabetes 
mellitus tipo II, así como con el ser de otra identidad étnica diferente a mestizo, tener lengua materna originaria y haber estudiado 
hasta secundaria, mientras que el perímetro abdominal elevado (>88 cms) se asoció solo en mujeres.

----------Palabras clave: adultos, diabetes mellitus tipo 2, factores de riesgo, ideación suicida, salud mental

Ideação suicida em adultos peruanos com risco de diabete mellitus tipo 2: 
um estudo analítico

Resumo
Objetivo: Analisar a associação potencial e a probabilidade de ideação suicida em adultos peruanos com risco de diabetes mellitus tipo 2. 
Métodos: Estudo transversal, baseado na base de dados da Pesquisa Nacional Demográfica e de Saúde, 
desenvolvida no Peru em 2022. A população era de 29.831 adultos peruanos. Foram utilizados o Patient 
Health Questionnaire-9, relativo ao item sobre ideação suicida, e o Diabetes Risk Questionnaire, de Bang et al. 
Resultados: 32,60% dos entrevistados estão no grupo de risco para diabetes mellitus tipo 2, segundo a escala de risco de Bang et al. 
O escore de risco para esse tipo de diabetes foi maior em adultos que relataram pensamentos suicidas. A frequência de ideação suicida 
foi maior em adultos que obtiveram pontuação igual ou superior a 4 pontos no questionário de Bang et al. (risco de diabetes mellitus 
tipo 2). A associação entre presença ou ausência de risco de diabetes mellitus tipo 2 e ideação suicida foi estatisticamente significativa 
(p < 0,001) e de baixa intensidade. Na análise multivariada, foi encontrada potencial associação de ideação suicida com risco de ter 
diabetes mellitus tipo 2 em ambos os sexos (mulheres: aOR 2,010- IC 95% 1,720-2,349; homens: aOR 2,703- IC 95% 2,209-3,302), 
Língua materna nativa (mulheres: aOR 1,283-IC95% 1,099-1,489); homens: aOR 1,661-95% IC 1,338-2,062) circunferência 
abdominal (mulheres: aOR 0,745-95% IC 0,639-0,870), identificação étnica (mulheres: aOR 1,273-95% IC 1,099-1,476; homens: aOR 
1,306-95% IC 1,050-1,625) e escolaridade (mulheres: aOR 1,719-95% IC 1,462-2,022; homens: aOR 2,445-95% IC 1,863-3,101). 
Conclusões: em homens e mulheres foi encontrada associação significativa entre ter ideação suicida e estar em risco de diabetes 
mellitus tipo II, bem como ser de outra identidade étnica que não mestiça, ter língua materna nativa e ter estudado até o ensino médio 
, enquanto o perímetro abdominal elevado (>88 cm) esteve associado apenas em mulheres.

---------Palavras-chave: adultos, diabete mellitus tipo 2, fatores de risco, ideação suicida, saúde mental

https://doi.org/10.17533/udea.rfnsp.e356362


Suicidal ideation in Peruvian adults...

3Guevara-Tirado A

Introduction

Suicidal ideation” (also known as “suicidal thoughts” or 
“suicidal ideation”) is a term that implies a set of desi-
res, contemplations and concerns about death and sui-
cide [1]. It is a heterogeneous phenomenon; variable in 
severity, intensity and characteristics, as there is no set 
pattern of people with suicidal ideation [2], just as there 
is no consensus on a “typical” suicide victim [3]. Suici-
dal ideation is a symptom that is part of different diagno-
ses, which may include mental disorders such as major 
depressive disorder, schizophrenia, among others [4].

In the context of chronic debilitating diseases or pro-
cesses, suicidal ideation may be an expression of the desire 
to escape from the feeling of entrapment brought on by the 
disease, as in patients with end-stage chronic renal failure 
and multiple sclerosis, where non-adherence to treatment 
has sometimes been reported as a deliberate suicide at-
tempt, which poses a difficulty regarding the differentiation 
between ideation and consummation of the suicidal act. 
This may be coupled with patients’ ideas about becoming 
dependent on others due to physical deterioration, which 
generates a sum of emotional and somatic burdens that they 
perceive as impossible to manage [5].

Likewise, in a study with a population of 47 million 
people, healthy people were compared with patients at 
risk of suicide and diseases such as low-survival can-
cer, chronic ischemic heart disease, chronic obstructive 
pulmonary disease and degenerative neurological con-
ditions [6]. The results showed suicide rates higher than 
20 per 100,000 population compared to the general po-
pulation, with uncertainty caused by the chronic and in-
curable nature of their medical condition and pessimis-
tic outlook on progressive physical deterioration as risk 
factors for suicidal ideation, where patients had passive 
ideation, e.g., imagining not waking up in the morning, 
and active ideation, involving planned thoughts of self-
elimination. In many cases, people with suicidal idea-
tion can control these thoughts, and a low percentage 
actually attempt suicide [7]; however, the presence of 
suicidal ideation has an impact on quality of life and can 
affect the interrelationship of those affected with their 
family, work and social environment.

Type 2 diabetes mellitus (dm-2) is an endocrinopathy 
characterized by high blood glucose levels, insulin re-
sistance and relative insulin deficiency [8]; it represents 
about 90% of diabetes cases [9]. It is a serious and fre-
quent chronic disease, which involves high morbimor-
tality, due to micro and macrovascular complications in 
different organs of the body, resulting in economic and 
logistical wear and tear on the health system, as well as 
emotional deterioration at the personal, family and so-
cial levels [10]. Genetic, environmental and metabolic 
risk factors are interrelated and involved in the develo-

pment of the disease, with people with older age, obesi-
ty, physical inactivity and family history of the disease 
being at the highest risk [11]. Worldwide, 531 million 
people suffer from dm, 95% of whom have dm-2[12]. 
In Peru, dm-2affects about 8 % of the population [13], 
65 % of whom do not achieve adequate control [14]; in 
turn, about 20 % of Peruvians have prediabetes [15].

Diabetes may increase the risk of suicidal ideation 
and behavior, especially when accompanied by depressi-
ve symptomatology, in adults on insulin therapy, unmet 
glycemic control goals, and in long-term disease [16]. 
Even medications such as glt-1 receptor agonists may 
increase the risk of suicidal behavior [17]. In contrast, 
people at risk for dm-2, despite having characteristics 
consistent with impaired physical capacity and perso-
nal self-perception, are a population that has not been 
prioritized in possible negative aspects of mental health, 
being studied as part of the general population in natio-
nal and international studies [18]. For their part, studies 
related to prediabetes consider basal glucose or glyca-
ted hemoglobin in the context of depression [19], giving 
lower priority to anthropometric and lifestyle parame-
ters, which are risk factors for developing the disease.

In addition to biological characteristics, the increa-
sed likelihood of occurrence of depressive symptoms 
and signs, including suicidal ideation, may be influen-
ced by sociocultural aspects linked to ethnic identity: it 
has been observed that customs and traditions linked to 
ethnic and cultural identity could decrease the likelihood 
of developing suicidal ideation [20].

Educational level is a factor that has been associated 
with a lower risk of suicidal thoughts and acts: although its 
causal relationship has not yet been clarified, it has been 
observed that cognitive performance and years of study 
influence a lower frequency of suicidal thoughts and at-
tempts, this probably being attributed to the integration 
of the individual to environments and social contacts that 
strengthen security, empathy and supportive behaviors, 
as well as to a lower exposure and greater distance from 
addictive and harmful habits, such as alcohol and drug 
consumption [21]. Likewise, a higher level of education 
has been related to employment and financial stability, 
decreasing the stress linked to economic challenges. In 
this sense, economic recession and unemployment have 
been associated with an increased risk of suicidal ideation 
at the population level, while at the individual level it has 
been linked to debt and financial stress [22].

Age has been linked to suicidal ideation, mainly in 
older adults, due to depression attributed to the loss of 
physical health and independence, as well as to lone-
liness and disengagement from the work environment, 
aspects that influence the loss of meaning in life [23]. 
In young people, it has been related to feelings of hel-
plessness, loneliness, rejection and guilt, family con-
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flicts and conflicts with schoolmates or peers in the work 
environment, as well as a history of harmful habits [24].

Blood pressure has been connected with suicidal 
ideation, specifically with low systolic pressure levels: 
Joung and Cho, in a study of 10 768 adults with normal 
or low blood pressure in South Korea, found a significant 
link between low systolic pressure and suicidal ideation, 
suggesting that low blood pressure, which is associated 
with increased tiredness and fatigue, leads to psycholo-
gical conditions and even cognitive disorders, probably 
because cerebral hypoperfusion affects serotonin, nora-
drenaline, and neuroleptic Y neurotransmission [25].

Likewise, the risk of diabetes, identified using the 
Bang et al, developed by Bang et al. in 2009 [26], in its 
highest scores, reflects potentially limiting and debilita-
ting health conditions that imply a lower quality of life, 
such as advanced age, overweight or obesity, sedentary 
lifestyle and the presence of hypertension, which, simi-
larly to the stress and anxiety generated by severe chro-
nic diseases, would be factors that contribute to suicidal 
ideation, due to the potential psychological overwhelm 
and inability to manage the risk of suicide, would be fac-
tors that contribute to suicidal ideation, due to the poten-
tial psychological burden and inability to manage social, 
work, family and emotional circumstances around the 
factors that increase the risk of dm-2 in common with 
suicidal ideation, among them, poverty.

Likewise, the presence of suicidal ideation may be 
underestimated and undervalued, inasmuch as suicide at-
tempts have become a public health problem in the Peru-
vian population, with more than 1300 cases annually [27]. 
Therefore, the aim of this research was to analyze the 
potential association and probability of suicidal ideation 
in Peruvian adults at risk of dm-2. The results will allow 
us to determine whether this population is more suscep-
tible to suicidal ideation than adults without risk, which 
will lead to develop an awareness of this problem from a 
patient-oriented perspective, and possible socioeconomic 
conditioning factors, as well as to observe suicidal idea-
tion as a probable symptom in this dm-2risk group.

Methods

For the development of this research, a quantitative 
approach was chosen from a secondary database with 
anonymous and confidential questionnaires, and the 
application of a formula consisting of anthropometric 
and lifestyle data, whose information was obtained 
thanks to the survey applied to the study population.

Study design and population
Cross-sectional study based on the database of the Pe-
ruvian Demographic and Family Health Survey (endes) 

[28], conducted from January 1 to December 31, 2022, 
throughout the national territory.

The endes-2022 is a complex, probabilistic, two-
stage, independent, two-stage population-based sam-
pling survey that annually evaluates the demographic 
and health dynamics of the Peruvian population. After 
having carried out a pilot test and through a type of sam-
pling called “bucket method”, samples are collected with 
estimates of totals approximately equal to the characte-
ristics of the survey’s target population and the popula-
tion structure is replicated within the selected sample, 
considering age groups, sex and other balance variables. 
The purpose of this is to improve the representativeness 
coverage of the target populations and the statistical 
accuracies of the main indicators. The selection of the 
endes population was characterized by being two-stage, 
probabilistic, balanced, stratified and independent, at the 
departmental level, by urban and rural area, in 36,650 
dwellings in the Peruvian territory [29].

The population of this study consisted of adults 
aged 18 years and older who had completed the nine-
item Patient Health Questionnaire (phq-9 ) [30], which 
is included in the ENDES-2022, and who had taken the 
measurements and answered the questions compatible 
for inclusion in the Diabetes Risk Questionnaire of Bang 
et al. In this regard, in the endes-2022, anthropometric 
measurements were performed on each individual surve-
yed, which included the measurement of blood pressure, 
weight, height and waist circumference. Blood pressure 
was measured on two occasions, 10 minutes apart, with 
the second measurement of systolic and diastolic pressu-
re being used for the purposes of this study.

The total population registered in the secondary da-
tabase was used, which consisted of 29 737 adults for 
the question on suicidal ideation in the last 14 days. 
Adults who reported having dm were excluded from the 
study (n = 4585). We also followed the recommenda-
tions of the guidelines for observational studies derived 
from health databases, as well as the record guidelines 
for observational studies [31].

The specifications of the population selected for this 
research are shown in Figure 1.

Variables and measurements
The variables were: suicidal ideation, diabetes risk, na-
tive language, ethnic self-identification, abdominal peri-
meter, body mass index, educational level.

Suicidal ideation was obtained from the question 
of the phq-9 questionnaire (validated by the Peruvian 
Ministry of Health in 2012), concerning item 9, which 
consisted of the question: “In the last 14 days, have you 
felt or had thoughts that it would be better to be dead or 
that you would like to harm yourself in some way by 
seeking to die?” [30].

Excluded diabetic patients

(n = 4585)

https://doi.org/10.17533/udea.rfnsp.e356362
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where for the body mass index (BMI) score, a value 
from 0 to 3 points is assigned according to the previously 
calculated BMI. The second formula is:

where dm, diabetes mellitus; htN, hypertension.
The Diabetes Risk Questionnaire of Bang et al. in-

cludes the determination of hypertension history as part 
of the equation, which was obtained from the mean ar-
terial pressure, a variable created with the data from the 
second measurement of systolic and diastolic pressure, 
using the following formula [36]:

The other data, such as family history of diabetes 
and physical activity, were obtained directly from the 
survey, by means of questions related to whether the res-
pondent has family members with diabetes and whether 
or not he/she regularly engages in physical activity.

All data were grouped into ranges to assign a score, 
which were: age (< 40 years = 0; 40-49 = 1; 50-59 = 2; ≥ 
60 = 3), sex (female = 0; male = 1); physical activity (if 
yes, subtract one point), presence of hypertension (if yes, 
add one point), family history of diabetes (if yes, add one 
point), while the BMI score was directly assigned for the 
final sum of the total dm-2 risk score [28].

For the multivariate analysis using binary logistic 
regression, the explanatory variables were: presence of 
risk of dm-2, native language -which was divided into 
Spanish, and other native languages, which grouped 
Quechua, Aymara, etc.-; ethnic self-identification - di-
chotomized into mestizo, and others, which grouped 
self-identification as white, creole, black and others-; 
abdominal perimeter - dichotomized into high perimeter 
(greater than 95 in men and greater than 82 in women) 
and normal-; educational level - dichotomized into two 
groups: up to secondary level, which grouped adults who 
had concluded or unfinished studies up to secondary le-
vel, and technical-university, which grouped adults who 
have had higher level studies, either in technical training, 
or university, including postgraduate-. Blood pressure 
and age were not included in order to avoid multicolli-
nearity, since both are variables from the Diabetes Risk 
Questionnaire of Bang et al.

Data collection and cleaning
The data collection procedure for this study consisted of 
the collection of information obtained from the secon-
dary database of the endes-2022, concerning phq-9 , as 
well as the determination of the risk of dm-2 based on 

[28], conducted from January 1 to December 31, 2022, 
throughout the national territory.

The endes-2022 is a complex, probabilistic, two-
stage, independent, two-stage population-based sam-
pling survey that annually evaluates the demographic 
and health dynamics of the Peruvian population. After 
having carried out a pilot test and through a type of sam-
pling called “bucket method”, samples are collected with 
estimates of totals approximately equal to the characte-
ristics of the survey’s target population and the popula-
tion structure is replicated within the selected sample, 
considering age groups, sex and other balance variables. 
The purpose of this is to improve the representativeness 
coverage of the target populations and the statistical 
accuracies of the main indicators. The selection of the 
endes population was characterized by being two-stage, 
probabilistic, balanced, stratified and independent, at the 
departmental level, by urban and rural area, in 36,650 
dwellings in the Peruvian territory [29].

The population of this study consisted of adults 
aged 18 years and older who had completed the nine-
item Patient Health Questionnaire (phq-9 ) [30], which 
is included in the ENDES-2022, and who had taken the 
measurements and answered the questions compatible 
for inclusion in the Diabetes Risk Questionnaire of Bang 
et al. In this regard, in the endes-2022, anthropometric 
measurements were performed on each individual surve-
yed, which included the measurement of blood pressure, 
weight, height and waist circumference. Blood pressure 
was measured on two occasions, 10 minutes apart, with 
the second measurement of systolic and diastolic pressu-
re being used for the purposes of this study.

The total population registered in the secondary da-
tabase was used, which consisted of 29 737 adults for 
the question on suicidal ideation in the last 14 days. 
Adults who reported having dm were excluded from the 
study (n = 4585). We also followed the recommenda-
tions of the guidelines for observational studies derived 
from health databases, as well as the record guidelines 
for observational studies [31].

The specifications of the population selected for this 
research are shown in Figure 1.

Variables and measurements
The variables were: suicidal ideation, diabetes risk, na-
tive language, ethnic self-identification, abdominal peri-
meter, body mass index, educational level.

Suicidal ideation was obtained from the question 
of the phq-9 questionnaire (validated by the Peruvian 
Ministry of Health in 2012), concerning item 9, which 
consisted of the question: “In the last 14 days, have you 
felt or had thoughts that it would be better to be dead or 
that you would like to harm yourself in some way by 
seeking to die?” [30].

Excluded diabetic patients

(n = 4585)

The suicidal ideation score, according to the phq-9 
questionnaire included in the ENDES-2022, is based on 
a score scale from 0 to 3, where 0 implies the absence of 
suicidal ideation, 1 corresponds to 1 to 6 days, 2 corres-
ponds to 7 to 11 days, and 3 corresponds to 12 days or 
more, being dichotomized, for this research, in “no”, in 
case they have reported not having felt or had suicidal 
thoughts or ideas, and in “yes”, in case they have felt 
them, for this research, being dichotomized into “no”, in 
case they have reported not having felt or had suicidal 
thoughts or ideas, and “yes”, in case they have felt or 
thought about it, regardless of the number of days they 
have expressed it.

Although suicidal ideation is assessed with greater 
complexity using instruments such as the Beck Suicidal 
Ideation Scale or the “Positive and Negative Suicidal 
Ideation Inventory” by Osman et al [32], the detection 
of the presence of this depressive symptom in the phq-9 
questionnaire is an alarm indicator to initially address 
the patient who has manifested suicidal ideation. Also, 
despite its limitations, item 9 of the phq-9 questionnaire 
has been reported to be a strong predictor of suicide at-
tempts and deaths, regardless of age [33].

For its part, diabetes risk was determined using the 
Diabetes Risk Questionnaire developed by Bang et al. 
validated by the American Diabetes Association for 
epidemiological studies [34]. This variable was dicho-
tomized into presence and absence of dm risk, where 
presence of risk is from 4 points or more, and absence of 
risk corresponded to a score below 4 points.

The score was determined from data extracted from 
the endes database. The formulas for obtaining the sco-
re were derived from the formulas developed by Bang 
et al [cited in 35], and were as follows:

Figure 1. Population selected and excluded in the research.

Total population included 

in the research

(n = 29 737)
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anthropometric data and sedentary lifestyle. Likewise, 
sociodemographic data collection was used for multiva-
riate analysis.

The entire database was accessed without any prior 
request, due to the open data policies promoted by the 
Peruvian State.

Regarding the cleaning of the data used, we proce-
eded to correct incorrect data (correction of decimals), 
misspelled variable entries, inconsistent formats of ca-
tegories and numerical values, and data transformations 
in the case of the formula for diabetes risk of Bang et al.

The study did not include person-level, institutio-
nal-level, or other data linkage between two or more 
databases.

Statistical analysis
Tables were used for descriptive statistics, obtaining fre-
quencies and percentages. The adjusted Odds Ratio test 
(aOR)was used, by means of binary logistic regression, 
to determine the probability of suicidal ideation (respon-
se variable), including in the model, in addition to the 
risk of dm-2, mean arterial pressure, native language, 
ethnic self-identification, abdominal perimeter, educa-
tional level as explanatory variables.  The Spearman co-
rrelation coefficient was used after determining that the 
distribution of the variables (in numerical form) was not 
normal according to the Kolmogorov-Smirnov test.

Findings were measured at a significant p value of 
less than 0.05, with a confidence interval (ic) of 95 %.

The ibm software® spss statistics 25TM was used for 
the statistical analysis.

Ethical considerations
The use of open data was authorized in accordance with 
the document in response to request for use number 
001-2023-udt-otic-ins from the Peruvian Ministry of 
Health, through the National Institute of Health.

The open database did not include personal data, 
such as names, addresses, or any other data that would 
allow the identity of the participants to be known. In 
addition, the Helsinki declaration [37] was followed.

Complementary information, including research 
protocols, is available through the website of the Natio-
nal Institute of Statistics and Informatics [37].

Results

In the general description of the population variables, it 
was observed that 32.60 % of the respondents fell within 
the dm-2 risk group, according to the risk scale of Bang 
et al. According to age, the majority were between 18 
and 39 years of age (59.01 %). A close proportion of 

adults identified themselves as mixed-race and non-mi-
xed-race. Most respondents had Spanish as their mother 
tongue (74.50%), followed by Quechua (20.90%). Ac-
cording to educational level, the majority (68 %) rea-
ched the highest level of schooling up to secondary 
school. The blood pressure averages were within normal 
ranges (see Table 1). Table 2 presents the mean dm-2 
risk scores of the Bang et al. questionnaire in adults with 
and without the presence of suicidal ideation, the latter 
extracted from the phq-9 questionnaire. It was observed 
that, in both sexes, the dm-2 risk score was higher in 
adults who reported suicidal thoughts.Table 3 describes 
the frequency of suicidal ideation reported by means of 
the phq-9    questionnaire belonging to the ENDES-2022 
in adults with and without risk of dm-2, according to the 
Bang et al. questionnaire, obtained after the application 
of a formula based on anthropometric and lifestyle data 
from the endes-2022. It was found that this frequency 
was higher in adults with a score equal to or greater than 
4 points (dm-2 risk).

Table 4 shows a significant difference and corre-
lation by sex of the presence of suicidal ideation and 
risk of dm-2.

Table 5 shows the multivariate analysis, where it 
was found that women at risk of dm-2 were 2.01 times 
more likely to have suicidal ideation than women not 
at risk of becoming ill from dm-2. Men at risk of dm-2 
were 2.70 times more likely to have suicidal ideation 
than men not at risk.

Discussion

Suicidal ideation occurred more frequently in adults 
who had a score compatible with dm-2 risk according 
to the Bang et al. questionnaire. Likewise, adults with 
suicidal ideation showed higher dm-2 risk scores than 
adults without suicidal ideation. In turn, the presence or 
absence of dm-2 risk according to the Bang et al. ques-
tionnaire and the presence or absence of suicidal idea-
tion were related, albeit at a low intensity, which implies 
that a low but significant percentage of adults likely to 
develop dm-2 are prone to generate this type of thoughts, 
which justifies preventive mental health intervention for 
all adults at risk of developing this endocrinopathy.

The increased likelihood of suicidal ideation in 
adults at risk for dm-2 could not be contrasted with other 
studies, because the scientific literature has focused pri-
marily on the effect of dm-2 on mental health [38]. Re-
garding prediabetes, although persistent hyperglycemia 
is a highly related risk factor, many patients at risk may 
have normal blood glucose levels on tests and have other 
anthropometric and lifestyle risk factors, so the findings 
of this research can be conjectured based on the charac-
teristics of the questionnaire of Bang et al.
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Features Frequency Percentage

Age group

18-39 years old 17548 58,82

40-59 years 7680 25,75

60 years and over 4603 15,43

Ethnic identification
Others 15247 51,11

Mongrel 14584 48,89

Mother tongue

Quechua 6126 20,53

Aimara 1043 3,50

Other native languages 655 2,20

English 22007 73,77

Educational level
Up to high school 20995 70,37

Technical-university 8836 29,63

Risk of dm-2
Diabetes risk 10141 34

No risk of diabetes 19690 66

Average ds

Blood pressure
Systolic 115,71 16,849

Diastolic 74,18 10,437

Abdominal circumference
Women 91,15 11,9443

Men 91,31 11,6873

Risk dm-2: risk of diabetes mellitus 2; ds: standard deviation.

Table 1. Descriptive statistics of the characteristics of the Peruvian population studied 

N (%) Average risk of 
dm-2 Standard deviation

Women (p < 0,001) 16 985 (100)

Suicidal ideation 1581 (9,30) 3,50 1,56

No suicidal ideation 15 404 (90,70) 2,86 1,32

Men (p < 0,001) 12 846 (100 %)

Suicidal ideation 653 (5,09 ) 4,89 1,51

No suicidal ideation 12 193 (94,91 ) 4,21 1,31

Both sexes (p < 0,001) 29 831 (100)

Suicidal ideation 2234 (7,49) 3,92 1,67

No suicidal ideation 27 597 (92,51) 3,46 1,48

dm-2: Diabetes mellitus 2; N: Count.

Table 2. Mean suicide ideation scores in the last 14 days of the phq-9 questionnaire in Peruvian adults in the ENDES-2022 survey
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Suicidal ideation

n (%)

No suicidal ideation

n (%)

Women Risk dm-2 (n = 3778)* 639 (16,90) 3139 (83,10)

No risk dm-2 (n = 13178) 942 (7,10) 12 236 (92,90)

Total (n = 16956) 1581 (9,30) 15 375 (90,70)

Men Risk dm-2 (n = 6269)*. 431 (6,90) 5838 (93,10)

No risk dm-2 (n=6512) 218 (3,30) 6294 (96,70)

Total (n = 12781) 649 (5,10) 12 132 (94,90)

dm-2: Diabetes mellitus 2. *Risk dm-2: risk of diabetes mellitus 2, equivalent to 4 or more points in 
the questionnaire of Bang et al.

Table 3. Frequency of suicidal ideation, in the last 14 days, in Peruvian adults with and without risk of dm-2 of the ENDES-2022

p V*
Women < 0,001 0,140

Men < 0,001 0,118

Both sexes < 0,001 0,101

V: Cramer’s V coefficient

* Dichotomous variables: presence or absence of suicidal ideation; risk of diabetes mellitus 2, no risk of diabetes 
mellitus 2.

Table 4. Measures of correlation between suicidal ideation in the last 14 days and risk of dm-2 in Peruvian adults in the endes-2022

Women** Men** 
crude OR (CI 95 %)” Adjusted OR (CI 95 %) crude OR (CI 95 %)” Adjusted OR (CI 95 %)

Risk dm-2 2,372 (2,169-2,593) 2,010 (1,720-2,349) 2,353 (1,752-2,408) 2,703 (2,209-3,302)

p < 0,001 < 0,001 0,001 < 0,001

Native language 1,395 (1,649-1,746) 1,283 (1,099-1,489) 2,269 (1,969-2,615) 1,661 (1,338-2,062)

p < 0,001 0,002 0,002 < 0,001

Abdominal circumference 0,756 (0,681-0,839) 0,745 (0,639-0,870)
na

p < 0,001 < 0,001

Ethnic identification 1,797 (1,643-1,966) 1,273 (1,099-1,476) 1,782 (1,532-2,075) 1,306 (1,050-1,625)

p < 0,001 0,001 < 0,001 0,017

Educational level 2,139 (1,876-2,438) 1,719 (1,462-2,022) 2,572 (2,078-3,184) 2,445 (1,863-3,101)

p < 0,001 < 0,001 < 0,001 < 0,001

dm-2 risk: risk of diabetes mellitus 2; imc: body mass index; MAP: mean arterial pressure; na: not applicable.

* Response variable: presence of suicidal ideation.

** Explanatory variables: presence of dm-2 risk, mean arterial pressure, native language, ethnic self-identification, abdominal perimeter, body 
mass index, educational level.

Table 5. Bivariate and multivariate analysis using binary logistic regression for factors associated with a higher probability of 
suicidal ideation in the Peruvian population of the ENDES-2022*
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The Bang et al. questionnaire, in adults with sco-
res above the normal range, indicates the presence of 
characteristics compatible with a prediabetic phenotype 
based on aspects related to the presence of overweight or 
obesity, aging, blood pressure, and lifestyles.

This phenotype, according to a high score, is repre-
sented by adults with overweight or obesity and high 
blood pressure, which are related to socioeconomic 
stressors, unhealthy lifestyles and low physical activity. 
These are the expression of emotional discomfort and 
inability to manage stressful situations, for example, 
through exercise or balanced diets, which affects perso-
nal esteem and future prospects, and opens the possibi-
lity of transient or persistent symptoms of anxiety or de-
pression, which can lead to the development of passive 
or active suicidal ideation.

In this sense, the questionnaire explores multifacto-
rial characteristics of the development of dm-2, which 
implies, in addition to the conditioning factors inherently 
attributed to the patient, a relationship with causal fac-
tors of dm-2 risk phenotype, including sociodemographic 
and socioeconomic conditioning factors, such as the en-
vironment and work schedules, sufficient remuneration 
for monthly expenses, less pollution and vehicular traffic, 
and greater safety, as well as other elements that improve 
the population’s quality of life. All these aspects should be 
a priority of the State, with the purpose of improving the 
physical and emotional health of the population, with the 
consequent reduction of anxious and depressive disorders 
that may cause suicidal thoughts.

The limitations of the research were related to the 
origin of the information source, a secondary database, 
with the consequent risk of information biases, such 
as the one referring to the measurements made in the 
endes-2022, as well as the answers given in the ques-
tionnaires, including the one referring to the suicidal 
ideation item, which is a possibility due to the high vo-
lume of data handled in the database.

In addition, although a follow-up and data cleaning 
procedure was performed, a faulty classification bias 
could not be ruled out in the collection after processing 
by the survey developers, who might have misclassified 
cases of suicidal ideation, anthropometric characteristics 
or sociodemographic data.

Likewise, variables that could have influenced the 
results, such as confounding factors that could have con-
tributed to the interpretation of aspects associated with 
suicidal ideation, such as average income, number of 
children, history of depression or anxiety, type of em-
ployment contract, among others, were not included due 
to their unavailability in the endes-2022.

In conclusion, the risk of dm-2 is associated with 
an increased probability of suicidal ideation in Peruvian 
adults studied in ENDES-2022. The higher frequency of 
suicidal ideation found in this group of patients, based 

on the modifiable and non-modifiable personal risk fac-
tors of the Bang et al. questionnaire, requires the explo-
ration of socioeconomic and psychological factors that 
contribute to the dm-2 risk phenotype, which may be a 
reflection of emotional conflict, psychological instabili-
ty, and difficulty in managing problems and stressful si-
tuations, manifested as weight problems, hypertension, 
and sedentary lifestyle. The final purpose is to propo-
se socioeconomic welfare and preventive-promotional 
mental health policies for adults at risk of dm-2, as well 
as to influence the possible triggers of passive or active 
suicidal ideation, which requires, beyond individualized 
intervention, a bio-psycho-social approach oriented to 
the physical, mental and socioeconomic welfare of the 
Peruvian population.
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