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Abstract 
Introduction 

Type 2 diabetes mellitus is a health problem in low- and middle-income 
countries like Peru. There are few published reports on trends and surveil-
lance of this disease in the young Peruvian population. 

Objective 

To describe the prevalence of type 2 diabetes mellitus in the population 
under 30 treated by medical facilities of the Ministry of Health of Peru 
between 2005 and 2018. 

Methods 

A descriptive study was conducted based on a secondary analysis of national 
registries for type 2 diabetes mellitus (ICD-10 code E11) in the population 
under 30 treated at Peruvian Ministry of Health medical facilities between 
2015 and 2018. Prevalence was described by department and geographic 
region and adjusted for age and sex. 

Results 

Between 2005 and 2018, the national prevalence of type 2 diabetes mellitus 
increased from 2.1 to 22.1 cases per 100 000 inhabitants. Women had a higher prevalence. Geographic regions with the highest 
prevalence increase were the Coast (from 3.8 to 35.3/100 000) and the Rainforest (from 1.1 to 22.1/100 000). In the same period, 
departments with the highest prevalence increase were Cajamarca (1733.3%) and Puno (1704.2%). Callao, Ica, Lambayeque, Lima, 
Loreto, Madre de Dios, and Tumbes also reported prevalence rates increases higher than the national average. 

Conclusions 

The prevalence of type 2 diabetes mellitus in the population under 30 treated by the Peruvian Ministry of Health medical facilities 
increased more than tenfold between 2005 and 2018. The highest prevalence rate increases were found in the Coast region and 
cities with the highest population density. A greater focus on improving strategies for risk factor control in the population under 30 
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is needed, including obesity prevention activities and promotion of healthier lifestyles, as well as screening at a younger age for 
diabetes in the population at risk. 

 

Introduction 
Type 2 diabetes mellitus is a global health problem with a high bur-
den of morbidity and mortality1. Although it is a noncommunicable 
chronic disease, it causes a deterioration in health-related quality of 
life, has economic costs for those living with the disease and increases 
expenses at health care centers2. Although type 2 diabetes mellitus 
has traditionally been considered a disease of the older adult popula-
tion3, several studies have reported an increase in the prevalence and 
incidence in other populations, including children, adolescents, and 
young adults4-6, where the disease rates are even higher in these pop-
ulation groups than type 1 diabetes mellitus6,7.  

The development of type 2 diabetes mellitus is strongly associated 
with genetic, social, environmental, and behavioral factors. For ex-
ample, a sedentary lifestyle and unhealthy eating habits can lead to 
the development of preventable risk factors for the disease such as 
overweight, child obesity, and hypertension8-10. 

In several countries, epidemiologic surveillance systems do not con-
tinuously monitor noncommunicable diseases such as type 2 diabe-
tes mellitus5. In Peru, it was not until 2014 that the Ministry of 
Health (MINSA) National Center for Disease Control and Preven-
tion (CDC–Peru) implemented an epidemiologic surveillance sys-
tem for type 2 diabetes mellitus11. 

MINSA facilities provide health services to the vast majority of 
Peru’s population. According to data collected in the National Pop-
ulation and Housing Census for 2017, of the population that re-
ceived medical care at MINSA health facilities, 44.4% were covered 
by Peru´s Comprehensive Health Insurance (Seguro Integral de 
Salud, SIS), and 25.6% were uninsured12 (in Peru, the uninsured can 
receive medical services at either MINSA or private health facilities). 
Other types of health insurance covered a third, smaller group re-
ceiving treatment at MINSA health facilities. Altogether, the patient 
groups receiving care at MINSA health facilities represent about 
70% of the total population of Peru12,13, with the remainder covered 
by Social Security Health Insurance (EsSalud), the private sector, the 
Armed Forces, and the Police. 

In Peru, type 2 diabetes mellitus affects about 7% of the general pop-
ulation13, mainly adults over 30 years old, who often develop com-
plications associated with the disease that increase mortality14. Re-
cently, however, risk factors for developing diabetes have become 
more frequent in younger populations, and complications associated 
with the disease are occurring at earlier phases15. Cases of the disease 
in children, adolescents, and young adults have been reported by 
Peru’s type 2 diabetes mellitus surveillance system10 and in some case 
report series16. Despite the increased incidence in younger people, 
the prevalence of type 2 diabetes mellitus in the population under 30 
years old is still mostly unknown, because most studies only describe 
the prevalence of this disease in the older population (people over 25 
or 30 years old)17-19. Therefore, this study aimed to describe the trend 
toward the development of type 2 diabetes mellitus in younger pop-
ulations (under 30 years old) using data from MINSA health regis-
tries for the period 2015 to 2018.  

Methods 
Design  

We carried out a descriptive, observational study analyzing type 2 
diabetes mellitus in the population under 30 years old treated at 
MINSA health facilities during the period 2015 to 2018. We used 
secondary-source and free-access institutional data for this popula-
tion group obtained from MINSA health registries. 

Setting 

The study included health data for the entire country, analyzing 
prevalence by Peru’s three geographic regions (Coast, Highlands, 
and Jungle) and 25 administrative departments.  

Variables 

The outcome variable was the prevalence rate for type 2 diabetes 
mellitus in the population under 30 years old treated at MINSA 
health facilities (i.e., for the purposes of this study, the population 
covered by EsSalud, or uninsured), based on the number of cases per 
year reported to MINSA medical registries for all years of the study 
period (2005 to 2018) by geographic region. Prevalence was ana-
lyzed by geographic region, as well as administrative department, and 
sex (when data for the latter two categories were included in the 

Key ideas  
• In 2018, the prevalence of type 2 diabetes mellitus in the population under 30 years old treated at Ministry of Health medical facilities 

was more than ten times higher than it was 14 years ago. 
• This study only included the population that receives health care at the Ministry of Health medical facilities (about 70% of Peru’s total 

population). Therefore, the study findings cannot be extrapolated to the national level or populations treated in other health care 
systems. 

• Errors may have occurred in the recording and reporting of the registry information used in this study 
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MINSA health records). All cases of type 2 diabetes mellitus diag-
nosed at age under 30 were included as registered in the 25 admin-
istrative regions of Peru. 

The prevalence rate was calculated for each region, department and 
year, expressed for every 100 000 inhabitants. The population cov-
ered by Peru´s Comprehensive Health Insurance or uninsured was 
estimated for each year based on the National Household Survey of 
Peru (http://iinei.inei.gob.pe/microdatos/). Prevalence was adjusted 
for age and sex using the reference population estimated by the 
World Health Organization for 2000 to 2025, direct method20. 

Procedures 

Data from national registries for type 2 (non-insulin dependent) di-
abetes mellitus (ICD-10 code E11) were requested through 
MINSA’s Platform for Access to Public Information 
(http://www.Ministerio de Salud.gob.pe/portada/transparencia/so-
licitud/frmFormulario.asp). 

The database used in the study was designed and compiled by the 
General Office of Technologies of MINSA, which collects infor-
mation on type 2 diabetes mellitus for sex, department, and age 
group variables obtained from registries of type 2 diabetes mellitus 
diagnosed at MINSA outpatient health facilities and Regional 
Health Directorates. The diagnoses are based on MINSA clinical 
practice guidelines for diagnosis, treatment, and control of type 2 
diabetes mellitus21. 

Data analysis 

Data management, preparation, and analysis were carried out using 
Microsoft Excel Software 2013 for Windows. The first phase of the 
study identified and compiled all type 2 diabetes mellitus cases re-
ported by MINSA medical facilities. The case records included in-
formation on case frequency, geographic region, administrative de-
partment, and sex. No miscategorized records (from other regions) 

were found in the registries, so all 35 160 cases were included in the 
sample.  

In the second stage of the study, prevalence rates were calculated by 
region and department for two sub-periods of the study (2005 to 
2011 and 2012 to 2018) to determine percentage changes over time, 
as done in previous studies22,23. Prevalence rates for these two periods 
were compared by sex (Figure 1) and geographic distribution (Figure 
2), using the application QGIS v 2.10.1 (OSGeo, Beaverton, OR, 
USA). In Figure 2, the prevalence rate by department was divided 
into quintiles, following a similar methodology used in previous 
studies14,24.  

Ethics 

This study analyzed secondary, publicly available, de-identified data 
and thus did not require clinical study ethics approval. 

Results  
From 2005 to 2018, 35 160 cases of type 2 diabetes mellitus were 
reported for the population under 30 years old treated at MINSA 
health facilities. The number of reported cases per year increased 
from 530 in 2005 to 5154 in 2018. There were more cases in women 
than men, each year of the study, cases in women increased from 347 
in 2005, to 3424 in 2018. The number of type 2 diabetes mellitus 
cases reported by MINSA health facilities for the under-30 age group 
increased in all three geographic regions from 2005 to 2018 (from 
402 to 3611 cases in the Coast, 108 to 911 cases in the Highlands, 
and 20 to 632 cases in the Jungle).  

Between 2005 and 2018, the prevalence rate increased more than 
tenfold (from 2.1 to 22.1 cases per 100 000 inhabitants). Prevalence 
was higher for women every year of the study, increasing from 5.3 
cases/100 000 in 2005 to 58.0 cases/100 000 in 2018 (Figure 1). 
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Figure 1. Prevalence of type 2 diabetes mellitus in the under-30 population treated at MINSA health facilities by sex: 2005–2018. * 

 
* Age- and sex-adjusted. 
Source: Authors’ elaboration based on analysis of data from MINSA health registries. 

 

The geographic region with the highest absolute increase in preva-
lence was the Coast (from 3.8 cases/100 000 to 35.3 cases/100 000), 
followed by the Jungle (from 1.1 cases/100 000 to 21.6 cases/100 
000) (Figure 2). Coastal departments with the highest increase in 
prevalence were Tumbes (1594.0%) and Lambayeque (830.7%).  

In the Jungle, the departments with the highest increase in preva-
lence were San Martin (1322.4%) and Loreto (990.2%). In the 
Highlands, the steepest increases were in Cajamarca (1733.3%) and 
Puno (1704.2%) (Table 1). 

 

Figure 2. Prevalence of type 2 diabetes mellitus in the under-30 population treated at MINSA health facilities by geographic region: 2005–2018.* 

 
* Age-adjusted. 
Source: Authors’ elaboration based on analysis of data from MINSA health registries. 
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Table 1. Prevalence of type 2 diabetes mellitus in the under-30 population treated at MINSA health facilities by department: 2005–2018.* 

Department 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 % 
change(**) 

Amazonas 0.4 0.7 0.9 1.4 1.5 2.9 3.2 1.9 1.9 6.4 7.5 6.5 10.1 15.5 354.9 

Ancash 0.7 1.3 1.1 1.1 0.7 3.2 4.9 6.4 8.9 8.6 11.6 20.4 15.0 16.4 578.3 

Apurímac 0.4 1.1 0.6 0.4 0.0 1.1 0.9 2.8 7.1 3.3 6.9 5.3 4.4 3.5 642.5 

Arequipa 2.9 3.9 3.9 3.5 7.4 5.7 8.3 8.5 8.7 11.1 15.9 23.1 17.9 22.9 203.3 

Ayacucho 3.6 4.2 3.1 1.6 6.6 3.5 2.2 5.2 5.2 8.0 6.8 11.2 7.6 7.1 106.3 

Cajamarca 0.1 0.2 0.4 0.6 0.3 0.9 1.0 2.1 3.9 8.3 10.7 15.2 10.3 11.7 1733.3 

Callao 5.3 5.4 10.5 20.8 17.2 27.5 40.8 58.2 63.7 71.9 78.9 64.8 31.4 33.3 215.6 

Cusco 0.8 1.8 1.3 4.0 3.3 3.6 2.5 2.7 4.4 2.7 5.3 5.4 4.1 8.1 89.9 

Huancavelica 0.0 0.0 0.0 0.2 0.0 0.4 1.4 2.7 9.0 4.6 3.0 8.5 2.0 0.9 1442.4 

Huánuco 2.7 2.9 2.6 1.9 2.0 1.7 3.0 17.1 13.9 13.1 16.3 5.8 8.1 10.8 405.1 

Ica 4.2 3.0 2.4 4.9 5.7 8.0 7.1 5.4 18.5 17.3 35.0 57.2 61.7 59.1 622.4 

Junín 0.4 0.1 0.5 0.7 0.5 1.1 2.0 1.9 2.4 3.0 6.4 7.0 5.9 4.1 483.1 

La Libertad 1.9 2.2 4.1 3.5 4.9 4.3 4.4 4.4 5.9 10.7 15.2 18.1 17.1 30.0 300.9 

Lambayeque 0.5 3.2 2.1 3.2 3.4 2.1 4.3 12.4 16.0 23.3 29.1 29.8 29.8 34.6 830.7 

Lima 4.1 4.5 7.4 9.5 11.2 11.3 13.7 16.4 18.6 19.4 27.9 28.3 28.6 30.9 175.0 

Loreto 0.3 0.5 0.4 0.7 4.1 2.5 4.3 10.8 11.4 11.0 21.8 27.8 28.8 26.4 990.2 

Madre de Dios 2.8 2.8 4.6 7.0 1.7 2.6 7.8 7.2 13.2 39.8 45.5 51.5 36.9 25.5 653.5 

Moquegua 2.4 2.4 4.8 3.4 3.5 6.3 3.6 4.0 10.8 11.5 8.0 13.0 10.2 6.1 140.3 

Pasco 1.4 0.0 0.4 1.1 0.0 2.0 1.2 6.6 5.8 9.7 13.3 18.7 15.9 19.7 1383.5 

Piura 0.7 2.0 1.4 1.9 1.8 2.4 5.5 7.5 13.5 20.6 28.3 25.5 19.5 22.4 779.1 

Puno 0.2 0.3 0.0 0.2 0.2 0.0 0.6 1.2 0.6 2.1 3.0 6.3 5.7 7.1 1704.2 

San Martín 0.6 1.3 0.9 0.9 2.2 1.8 1.8 2.7 8.1 15.9 25.7 30.5 30.8 20.8 1322.4 

Tacna 14.0 7.2 4.8 1.2 3.9 4.8 8.8 7.8 10.3 3.0 19.0 14.4 18.4 21.3 110.7 

Tumbes 1.0 4.1 1.5 4.5 1.6 4.2 5.3 22.2 39.0 34.5 43.7 67.2 89.7 80.4 1594.0 

Ucayali 1.5 1.8 1.6 1.8 3.7 4.4 3.8 4.3 10.7 5.3 15.9 16.2 17.2 19.7 381.5 
* Age-adjusted. 
** Calculated percentage change between prevalence for 2005–2011 and prevalence for 2012–2018. 
Source: Authors’ elaboration based on analysis of data from MINSA health registries. 
 

Departments with higher prevalence than the national average for 
2018 (22.1/100 000), from highest to lowest, were Tumbes 
(80.4/100 000), Ica (59.1/100 000), Lambayeque (34.6/100 000), 

Callao (33.3/100 000), Lima (30.9/100 000), Loreto (26.4/100 
000), and Madre de Dios (25.5/100 000) (Table 1 and Figure 3).
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Figure 3. Distribution of type 2 diabetes mellitus in the under-30 population treated at MINSA health facilities by department: 2005–2011 vs. 2012–2018. 

 
EAP: Age-adjusted prevalence. 

Source: Authors’ elaboration based on analysis of data from MINSA health registries. 

 

Discussion  
The main findings of this study show a more than tenfold increase 
in the prevalence of type 2 diabetes mellitus in the under-30 popu-
lation treated at MINSA health facilities from 2005 to 2018, with 
higher prevalence in women for each year of the study period.  Geo-
graphic distribution of prevalence over the study period shows an 
increase in all regions and departments, with the Coast and the de-
partment of Lima reporting the highest prevalence increases.  

This trend can be explained by various factors, including improve-
ments in Peru’s disease registry systems at various primary health care 
facilities25, and the increase in metabolic and chronic diseases in the 
infant and under-30 population in Peru26. These findings support 
those from previous studies that estimated a more than tenfold in-
crease in the prevalence of type 2 diabetes mellitus over the past few 
decades5. This study highlights the epidemiologic transition that is 
taking place in middle-income countries like Peru27. Type 2 diabetes 
mellitus prevalence in these countries has reached the levels seen in 
some high-income countries with better surveillance systems for this 
disease, such as Canada, which reported a rate of 21 cases/100 000 
in people under 20 years old in 20134, and the United States, which 
reported a rate of 24 cases/100 000 in the same age group in 200928. 

Although obesity is one of the most important risk factors for type 2 
diabetes mellitus, female sex, and polycystic ovary are also considered 

risk factors8. As has been reported previously, more women than men 
are treated at MINSA health care centers29,30, which could explain 
the higher type 2 diabetes mellitus prevalence found in this study for 
women versus men. 

A higher prevalence of type 2 diabetes mellitus in the Coast may be 
explained by the higher population density of cities and better disease 
surveillance in this region. Another possible factor is the rate of in-
ternal migration to some departments in this region, particularly the 
most highly populated ones, such as Lima, which leads to increased 
urbanization and unhealthy behaviors and habits such as physical in-
activity and consumption of a hypercaloric diet26, both of which are 
more frequently reported in this region, especially at early stages of 
life27, and are linked to various noncommunicable chronic diseases, 
including type 2 diabetes mellitus27. 

The number of studies on type 2 diabetes mellitus in patients under 
30 years in Peru (nationally and by region) is insufficient, and the 
subject matter covered is limited to isolated case reports or case se-
ries10,16. This study was designed to fill this gap by exploring and 
reporting epidemiologic information related to trends in prevalence 
in type 2 diabetes mellitus in the under-30 age group at the national, 
regional, and departmental level, by analyzing national data by year 
for more than ten years in the large proportion of the national pop-
ulation that attends MINSA health care centers. 
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Based on the findings of our study, we recommend implementation 
of health intervention policies focused on prevention and control ac-
tivities to address the risk factors for diabetes mellitus, such as obesity 
in children and adolescents, because, at present, definitive diagnosis 
of this disease can be difficult due to its slow and asymptomatic on-
set9,31. Early control is essential for limiting the micro- and macro-
vascular lesions that may appear in type 2 diabetes mellitus patients 
over the long term32,33, and reducing the development of comorbid-
ities and complications associated with the disease34, which can lead 
to increased mortality in older patients 14. 

This study has limitations. First, the data were obtained from a sec-
ondary database with potential problems in the quality of its sub-
registries; however, the diagnoses of type 2 diabetes mellitus recorded 
in the registries are based on MINSA’s clinical practice guidelines for 
the disease, which reduces the potential for bias from false-positive 
cases. Second, screening for type 2 diabetes mellitus in Peru only in-
cludes people 18 years old or older21, so cases in the population under 
these ages could have been undiagnosed. It is also possible that errors 
occurred in the recording and reporting of the registry information. 
Despite these potential limitations of the data source, we believe the 
under-reporting of type 2 diabetes mellitus cases in the MINSA reg-
istries is minimal due to the follow-up and internal review of cases in 
the health care networks of each department. 

Furthermore, the sole source of the study data was MINSA health 
registries, so information on patients with type 2 diabetes mellitus 
who received medical care at other (non-MINSA) health facilities 
(e.g., those covered by EsSalud, the private sector, the Armed Forces, 
or the Police) was not included in the study. Therefore, the number 
of patients under 30 years old in Peru with type 2 diabetes mellitus 
may be greater than reported here. However, the vast majority of the 
population in Peru 18 to 30 years old are not covered by EsSalud or 
the other sources of insurance mentioned above; only a small per-
centage of this age group receives it through their employment (and 
coverage through parents expires at age 18). Therefore, most mem-
bers of this age group are treated at MINSA health facilities so they 
would be included in this study. 

The trend toward increased prevalence of type 2 diabetes mellitus in 
the population covered in our study can be partly explained by the 
progressive increase in the number of people covered by Peru's Com-
prehensive Health Insurance (SIS), which has grown at the national 
level from 19.4% in 2006 to 50.2 % in 201535. Other possible fac-
tors in the increased case frequency in this age group are the preven-
tive, promotional, and screening activities that have been carried out 
in patients 18 years old or older21; if so, prevalence rates in other 
(non-MINSA) health systems would also be affected. 

Conclusions  
In recent years, cases of type 2 diabetes mellitus in the population 
under 30 years old treated at health care centers of the Ministry of 
Health of Peru has increased. Increased prevalence was highest in the 
Coast region and departments with high population density. These 
results encourage us to develop strategies for the early detection of 

risk factors in the young Peruvian population, especially in geo-
graphic areas where high prevalence has been identified. 
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