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Background: Estimating and analyzing trends and patterns of health loss are 
essential to promote efficient resource allocation and improve Peru’s healthcare 
system performance.

Methods: Using estimates from the Global Burden of Disease (GBD), Injuries, and 
Risk Factors Study (2019), we assessed mortality and disability in Peru from 1990 
to 2019. We report demographic and epidemiologic trends in terms of population, 
life expectancy at birth (LE), mortality, incidence, prevalence, years of life lost 
(YLLs), years lived with disability (YLDs), and disability-adjusted life-years (DALYs) 
caused by the major diseases and risk factors in Peru. Finally, we compared Peru 
with 16 countries in the Latin American (LA) region.

Results: The Peruvian population reached 33.9 million inhabitants (49.9% women) 
in 2019. From 1990 to 2019, LE at birth increased from 69.2 (95% uncertainty 
interval 67.8–70.3) to 80.3 (77.2–83.2) years. This increase was driven by the 
decline in under-5 mortality (−80.7%) and mortality from infectious diseases in 
older age groups (+60 years old). The number of DALYs in 1990 was 9.2 million 
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(8.5–10.1) and reached 7.5 million (6.1–9.0) in 2019. The proportion of DALYs due 
to non-communicable diseases (NCDs) increased from 38.2% in 1990 to 67.9% in 
2019. The all-ages and age-standardized DALYs rates and YLLs rates decreased, 
but YLDs rates remained constant. In 2019, the leading causes of DALYs were 
neonatal disorders, lower respiratory infections (LRIs), ischemic heart disease, 
road injuries, and low back pain. The leading risk factors associated with DALYs 
in 2019 were undernutrition, high body mass index, high fasting plasma glucose, 
and air pollution. Before the COVID-19 pandemic, Peru experienced one of the 
highest LRIs-DALYs rates in the LA region.

Conclusion: In the last three decades, Peru experienced significant improvements 
in LE and child survival and an increase in the burden of NCDs and associated 
disability. The Peruvian healthcare system must be  redesigned to respond to 
this epidemiological transition. The new design should aim to reduce premature 
deaths and maintain healthy longevity, focusing on effective coverage and 
treatment of NCDs and reducing and managing the related disability.

KEYWORDS

health metrics, mortality, disability-adjusted life year (DALY), risk factors, Peru, global 
burden of disease

1. Introduction

Peru is a multi-ethnic South-American nation (1) with a diverse 
topography characterized by three primary natural regions: the coastal 
area, the highlands, and the rainforest. The coastal region, constituting 
a desertic expanse, accommodates 58% of the country’s population. 
Meanwhile, the highlands, which are inhabited by approximately 
28.1% of the population, predominantly comprise individuals of 
Quechua and Aymara ethnic descent. However, due to the limited 
infrastructure, specifically deficient road networks, access to essential 
services within this region remains constrained (2). Lastly, the 
rainforest or jungle region, encompassing around 13.9% of the 
population, encompasses an intricate network of approximately 2,703 
geographically scattered native communities and ethnic groups (3). 
Notably, the primary urban center within this region, Iquitos, can 
solely be  accessed via air transportation. Consequently, these 
geographical characteristics engender numerous challenges for the 
healthcare system, ultimately culminating in substantial disparities 
and inequities (1–3). Over the past 30 years, Peru has experienced 
significant political, economic, and social changes (4), This period 
witnessed a remarkable shift in the gross domestic product (GDP) 
annual growth rate, from −4.9% in 1990 to 2.2% in 2019. As a result, 
the World Bank classified Peru as a high/middle-income country. 
However, this classification fails to fully address the persisting 
inequities and the need for an ambitious development agenda to 
bridge the existing social gaps (5).

The healthcare system in Peru exhibits a fragmented structure 
(6–8). The Ministry of Health (MoH) provides most stewardship 
functions for healthcare services covering 61% of the total 
population– mainly poor and/or informal-sector workers and the 
unemployed and their families (9, 10). The Ministry of Labor, 
through the Social Security System (EsSalud, by its acronym in 
Spanish), provides healthcare services to the working class and 

their families (31%). The Peruvian Armed Forces and National 
Police healthcare institutions provide services to around 2% of 
the population, and finally, 2.7% of the population is covered by 
private insurance (11, 12). In 2019, the Government implemented 
a universal health coverage policy, ensuring the automatic 
affiliation of every citizen to the Integral Health System (SIS) 
regardless of their socioeconomic or employment status (13). 
However, health expenditure in Peru accounted for 5.2% of the 
GDP in the same year, which is lower than other countries in the 
region with similar income levels. For instance, Brazil allocated 
8.8% of its GDP to health expenditure, and Colombia allocated 
7.2% (14). Despite the changes made within the healthcare 
system, the availability of increased financial resources and 
improved managerial practices has not kept pace with this 
transformation. As a result, out-of-pocket health expenditures 
remain disproportionately high, constituting around 30 to 40% 
of the total health expenditures (12). In this context, it is essential 
to monitor the population’s health status and analyze health 
information and trends timely and accurate. This will provide 
data to inform policy, allocate resources effectively, and adapt the 
current healthcare system appropriately. Although some local 
studies have estimated the main causes of health loss in Peru 
(15–21), the absence of a comprehensive and contemporaneous 
study based on robust data and methodologies currently hampers 
the elucidation of disease dynamics within the country and the 
identification of local risk factors.

We aim to provide a systematic analysis of the patterns of 
mortality, disability, and related risk factors in Peru over the past 
30 years, prior to the COVID-19 pandemic, using estimates from the 
Global Burden of Disease (GBD) 2019 study. The production of this 
study was undertaken as a collaborative effort within the GBD 
Collaborator Network, adhering to the guidelines and protocols 
established by the GBD Protocol (22).
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2. Methodology

2.1. Overview

The GBD study provides a comprehensive and systematic 
approach to quantify the magnitude of health loss worldwide using 
Bayesian methods (23). In the GBD 2019 study, the burden caused by 
369 diseases and injuries, 87 risk factors, and 3,484 disease sequelae 
by sex and age was estimated for 204 countries and territories from 
1990 to 2019. All measures are reported with 95% uncertainty 
intervals (UIs) corresponding to the 2.5th and 97.5th centile of the 
posterior distribution of 1,000 random draws. For comparative 
purposes, age-standardized rates are derived from the standard 
population structure developed for the GBD 2019 (23–25). All 
estimates are reported according to the Guidelines for Accurate and 
Transparent Health Estimates Reporting (Supplementary Table 1) 
(26). A comprehensive list of the input data sources and the code used 
to generate GBD 2019 estimates can be found on the Global Health 
Data Exchange, and results can be downloaded from the visualization 
tools (27, 28).

2.2. Data sources

Input data used in GBD 2019 to generate national estimates for 
Peru were retrieved from several sources, including the Institute of 
Statistics and Informatics of Peru (INEI, by its acronym in Spanish), 
the Ministry of Health, the National Prosecutor of the Public Ministry, 
the Ministry of Women and Vulnerable Populations, and the Institute 
of Health of Peru. Moreover, our analysis included data from five 
national censuses (1961 to 2017); vital registries (1950 to 2018); the 
Demographic and Health Survey (1986 to 2014); epidemiological 
surveillance of infectious diseases (1950 to 2017); administrative 
records (i.e., policy records, Peru National Program Against Domestic 
and Sexual Violence 1998–2015 [PNCVFS]), and a total of 146 surveys 
providing data on demographics, fertility, maternal and perinatal 
health, non-communicable diseases (NCDs), and risk factors 
(Supplementary Table 2).

2.3. Estimation of the population

The GDB demographic framework is an integrated and 
interconnected modeling process to estimate mortality, fertility, and 
population. A Bayesian hierarchical cohort component model (29) 
was used to estimate age-specific population and migration consistent 
with the estimates of age-specific fertility and mortality and the 
available census and registry data (24, 30). Then, the estimated 
age-specific fertility, mortality, migration, and baseline population 
were used to calculate consistent age-specific population 
estimates (24).

2.4. Estimation of fatal outcomes

All-cause and cause-specific mortality estimation methods used 
in GBD 2019 have been described previously (23, 24). Briefly, adult 
and under-5 mortality rates were analyzed with a multistage synthesis 

of all the available data. Data quality and completeness of the vital 
registration systems were used to estimate cause-specific mortality. 
Implausible causes of death were systematically redistributed to the 
most likely cause of death using GBD 2019 garbage code algorithms. 
Additional misclassifications due to HIV/AIDS and fatal 
discontinuities (natural disasters, major accidents, terrorism, etc.) 
were also corrected (23, 31).

Causes of death were modeled using the Cause of Death Ensemble 
model (CODEm) (32), which consists of an array of models informed 
by various mortality measures (number of deaths, cause fractions, and 
rates) and country-specific covariates. The final model was selected 
based on out-of-sample performance for root mean squared error 
(32). CoDCorrect was used to ensure consistency between the 
mortality envelope and the cause-specific mortality (23, 24).

Premature mortality was measured using years of life lost (YLLs), 
computed as the sum of each death subclassification group multiplied 
by the standard age-specific life expectancy, and these YLLs values 
were then summed to obtain the total YLLs for that specific group 
(23, 24).

2.5. Estimation of non-fatal outcomes and 
risk factors

To allow consistency between epidemiological parameters, 
we used DisMod-MR 2.1, an updated Bayesian-regression modeling 
tool, to analyze all available data on incidence, prevalence, remission, 
and others. Years lived with disability (YLDs) for sequelae were 
obtained by multiplying the prevalence of each sequela by the 
disability weight of the corresponding health state (33, 34). National–
level disability-adjusted life years (DALYs) were computed by 
summing YLLs and YLDs for each cause, age, sex, and year from 1990 
to 2019 (23). Risk-attributable fractions and their corresponding 
burden by cause were estimated following the GBD comparative risk 
assessment framework (25).

A recently developed decomposition method (25) was used to 
quantify the impact of population aging, demographic, and 
epidemiologic drivers on DALYs attributable to risk factors.

The socio-demographic index (SDI) was calculated as a composite 
indicator of development status that correlates strongly with health 
outcomes. The SDI includes three components: mean of lag-distributed 
income per capita, mean educational attainment for those aged 15 and 
older, and the total fertility rate in females under 25. To calculate the 
SDI, we first rescaled each component to obtain values between 0.005 
to 1; then, we calculated the geometric mean of the three rescaled 
components. The resulting SDI ranges from 0 to 1, where higher 
values correspond to higher levels of development (24, 35). The 
outcomes in Peru were compared to those of countries with similar 
SDIs and/or geographic proximity in the Latin American (LA) region.

3. Results

3.1. Population

From 1990 to 2019, the population in Peru increased from 21.7 
million to 33.9 million inhabitants (49.9% women). The population 
structure changed notably, from a predominantly young population 
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in 1990 to a balanced group with both young and adults in 2019. 
During this period, the average annual population growth rate was 
1.5%, and individuals aged 65 and older had the highest growth rate 
(3.6%) (Supplementary Figure 1).

3.2. Mortality

The number of total deaths in Peru increased from 140,428 (95% 
uncertainty interval [UI], 129,556-152,158) in 1990 to 152,433 (118,652-
194,458) in 2019. However, from 1990 to 2019, mortality rates (per 
100,000 inhabitants) decreased among all age groups, dropping 16 and 
80% in the population over 70 years and under-5 children, respectively 
(Figure  1; Supplementary Table  3). The cause-specific mortality 

distribution changed substantially during the 30-year analysis. NCDs 
accounted for 44.9% (42.7–47.2) of total deaths in 1990 and for 70.9% 
(69.3–73.2) in 2019. Communicable, maternal, neonatal, and nutritional 
(CMNN) diseases represented 40.7% (38.4–43.2) of total deaths in 1990 
and 20.3% (18.2–21.8) in 2019. Deaths from injuries decreased from 
14.4% (13.4–15.3) to 8.8% (8.2–9.4) from 1990 to 2019. While death rates 
due to CMNN diseases and injuries decreased by 65.5 and 57.4%, 
respectively, NCDs mortality rates increased by 9.6% over the same 
period (Supplementary Table 4).

From 1990 to 2019, life expectancy (LE) at birth increased from 
71.6 (70.2–73.0) to 81.8 (79.0–84.4) years in women and from 67 
(65.5–68.6) to 78.7 (75.3–82.0) years in men. The main drivers of LE 
gains were reductions in mortality due to respiratory infections and 
tuberculosis, ischemic heart disease (IHD) and stroke, maternal and 

FIGURE 1

All-cause deaths (A) and mortality rate (B) in Peru by age group in 1990 and 2019.
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neonatal conditions, and unintentional injuries 
(Supplementary Table 5).

Mortality time trends differed between age groups and sexes. 
Mortality rates of the top ten causes of death in under-5 children 
declined. The largest reductions were observed in lower respiratory 
infections (LRIs), diarrheal diseases, and protein-energy 
malnutrition. Mortality rates also decreased in the population aged 
5–14 years. The leading causes of death in this age group were road 
injuries, LRIs, foreign body accidents, and leukemias 
(Supplementary Table 6).

In 2019, NCDs accounted for six of the ten leading causes of 
death among women aged 15–49, with cervical cancer, road injuries, 
and maternal disorders being the most lethal. Although death rates 
due to cervical (−23.1%) and breast cancer (−5.9%) declined between 
1990 and 2019, cervical cancer escalated from the fifth cause of death 
in women to the first cause of mortality in women of reproductive 
age in this same period. Moreover, breast cancer climbed from the 
tenth to the seventh mortality cause in women aged 15–49. Among 
50-69-year-old men, IHD, cirrhosis, LRIs, and Alzheimer represented 
the four highest causes of death among the top ten 
(Supplementary Table 6).

For the population over 70 years, the diseases that displayed 
increased death rates from 1990 to 2019 were interstitial lung diseases 
(female, 51%; male, 37%), chronic kidney disease (female, 43%; male, 
14%), diabetes mellitus (DM) (female, 22%; male, 23%), and 
Alzheimer’s disease (female, 22%; male, 12%) (Supplementary Table 6).

3.3. Prevalence and incidence

The most prevalent diseases in 1990 were oral disorders (OD) 
(54.2% [49.1–59.0]), tuberculosis (29.7% [26.0–33.6]), and headache 
disorders (26.9% [24.0–29.7]). Similarly, in 2019, the three most 
prevalent diseases were OD (56.7% [52.2–61.1]), headache disorders 
(29.6% [26.6–32.7]), and sexually transmitted infectious diseases 
(excluding HIV) (27.2% [24.0–30.9]). From 1990 to 2019, the 
prevalence of tuberculosis and dietary iron deficiency decreased the 

most (at least 40%), while chronic kidney disease (27.4% [22–34.7]) 
and other musculoskeletal (MSK) (15.3% [8.2–22.8]) increased 
considerably (Supplementary Figure  2). In both 1990 and 2019, 
upper respiratory infections (48.0% [44.5–51.7] in 1990; 44.7% 
[41.6–48.0] in 2019), diarrheal diseases (13.0% [11.7–14.3] in 1990; 
17.2% [15.6–18.9] in 2019), and OD (9.8% [8.4–11.2] in 1990; 8.9% 
[7.8–10.1] in 2019) had the highest incidence 
(Supplementary Figure 3).

3.4. Years lived with disability

In 2019, the leading causes of YLDs in Peru were low back pain 
(6.9% of total YLDs [5.7–8.3]), anxiety disorders (5.5% [4.1–7.4]), 
other MSK (5.3% [4.0–7.0]), and age-related hearing loss (4.8% [3.8–
6.0]). In 1990, the leading cause of YLDs was dietary iron deficiency 
(6.4% [5.0–7.9]), and by 2019 it dropped to the 12th place (2.1% [1.5–
2.8]) (Figure 2).

3.5. Disability-adjusted life-years

In 2019, Peru reached 7.5 million (6.1–9.1) DALYs, of which 
55.2% (51.2–60.1) were due to premature death and 44.8% (40.8–48.2) 
due to disability. In contrast, most DALYs (79.4% [79.1–80.1]) in 1990 
were due to premature deaths (Supplementary Table 7).

The distribution of 15 leading causes of DALYs changed 
significantly between 1990 to 2019. LRIs (13.8% of total DALYs 
[12.1–15.7] in 1990; 5.2% [4.1–6.4] in 2019) and neonatal disorders 
(12.1% [10.5–13.8] in 1990; 6.6% [5.5–7.6] in 2019) remained as the 
top leading causes of health loss although in a different order, and 
all-ages DALY rate due to both conditions decreased from 1990 to 
2019. IHD (3.7% [3.0–4.4]), road injuries (3.2% [2.7–3.8]), and low 
back pain (3.1% [2.3–4.0]) became the third, fourth, and fifth causes 
of DALYs. DALYs due to NCDs increased between 1990 and 2019. 
During that period, the largest increases were observed in DM 
(104.5% [71.4–144.2]), other MSK (60.2% [48.1–7.8]), age-related 

FIGURE 2

Leading 15 causes of YLDs in Peru (1990 and 2019), with change (%) in number of YLDs and all ages YLDs rate.
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and other hearing loss (48.3% [41.6–54.3]), and OD (37.5% [32.7–
43.0]) (Figure 3).

3.6. Burden attributable to risks factors

From all DALYs in 1990 and 2019, 41.8% (39.5–44.3) and 33.8% 
(31.0–36.6), respectively, were attributable to exposure to all risk 
factors (Supplementary Table 8). The decrease in the absolute number 
of risk-attributable DALYs was driven by population aging (−16.8%), 
population growth (56.4%), risk exposure (−21.3%), and risk-deleted 
DALYs rate (−52.9%) (Supplementary Figure 4).

From 1990 to 2019, child and maternal malnutrition remained the 
primary risk factor for age-standardized DALYs rates, despite these 
rates being lower in 2019 (Figure 4).

The top 2, 3, and 4 risk factors attributable to DALYs in 2019 were 
high body-mass index (6.4% of total DALYs [4.2–8.7]), high fasting 
plasma glucose (5.1% [4.4–6.0]), and high systolic blood pressure 
(5.0% [4.1–5.9]) (Supplementary Table 8; Figure 4).

Supplementary Figure 5 shows the main risk factors for the four 
top causes of DALYs in 2019. The main risk factors for neonatal 
diseases were child and maternal malnutrition and air pollution. The 
top three risk factors for DALYs due to LRIs were air pollution, child 
and maternal malnutrition, and non-optimal temperatures. For IHD, 
the main risk factors were diet, high systolic blood pressure, and LDL 
cholesterol. Regarding road injuries, alcohol use was the most relevant 
risk factor.

3.7. 2019 DALYs rates in Peru in comparison 
with countries from the LA region

We compared DALYs rates in Peru with 16 countries from LA 
with geographic proximity and similar SDIs. Figure 5 shows the top 15 
causes of age-standardized 2019 DALYs rates for Peru and the 

countries sorted by SDI. DALYs rates due to LRIs were higher in 
Guatemala (2,470.1 [1,916.8-3,182.5]), Bolivia (2,083.4 [1,668.1-
2,539.7]), and Peru (1,212.2 [893.1–1,616.5]). The DALYs rate due to 
HIV/AIDS in Peru (442 [258.6–751.2]) was significantly higher than 
those of Uruguay (228.5 [213.2–250.4]), Argentina (214.5 [189.9–
253.7]), Chile (133.5 [120.6–158.3]), Costa Rica (147.9 [140.2–156.6]), 
and Mexico (201.8 [195.3–210.5]), Guatemala (225.1 [211.3–245.3]) 
and Honduras (61.5 [47.1–80.9]). Peru has significantly lower DALYs 
rates than other LA countries for IHD, DM, stroke, chronic kidney 
disease, and cirrhosis (Figure 5).

4. Discussion

Over the past three decades, Peru has undergone a significant 
demographic and epidemiological transition characterized by a 
multifaceted burden of disease encompassing select communicable 
diseases, NCDs, and injuries. Among these three categories, NCDs 
have emerged as the primary contributors to the overall disease 
burden in the country. While notable advancements have been 
observed in reducing mortality associated with LRIs, neonatal 
disorders, and diarrheal diseases in children under the age of five, the 
burden from conditions such as diabetes mellitus, MSK disorders 
chronic kidney disease, and mental disorders has increased. 
Conversely, the progress in terms of non-fatal outcomes, including 
oral disorders, headache disorders, sexually transmitted infectious 
diseases (excluding HIV), and upper respiratory infections have been 
limited or negligible.

Simultaneously, Peru has experienced a shift in the population 
structure transitioning from a predominantly young demographic in 
1990 to a more balanced distribution that encompassed both young 
and adult age groups by 2019 with the age group of 65 years and older 
displaying the highest growth rate during the study period. At the 
global scale, Peru is one of the 11 countries with significant 
improvements in LE with a sustained 35-year increase since 1950 

FIGURE 3

Leading 15 causes of DALYS in Peru (1990 and 2019), with change (%) in number of DALYS and all ages DALYs rate.
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(36). This increase mainly reflects improvements in maternal and 
child health outcomes (37–39) and adult mortality due to infectious 
diseases. The mortality rate decreased consistently in the under-5-
year group, which allowed one of the Millennium Development 
Goals (MDG4) to be achieved and set Peru on track to accomplish 
the Sustainable Development Goals (SDG 3.2) in 2030 (37). This 
progress may be associated to many factors, including the Peruvian 
economy, social improvement, civil society efforts, and 
government-led health and investment initiatives. Several 
government administrations introduced these investment initiatives 
as a response to a national commitment entitled the “National 
Agreement from the Roundtable for the Fight against Poverty” 
(Acuerdo Nacional de la Mesa de Concertación para la Lucha contra 
la Pobreza), which was signed by key actors of the society, including 
political parties and the civil society (40). Other efforts that most 
likely contributed to maternal, neonatal, and child health were 
vaccination programs, nutrition assistance for the poorest population, 
the Integrated Management of Childhood Illness Program (41), 
improved sanitation facilities, and the promotion of handwashing 
and drinking water sources (7, 37, 42).

Despite a reduction in neonatal mortality observed during the 
study period, our results indicate that neonatal disorders emerged as 
the main cause of health loss in Peru in 2019, consistent with data 
estimates from the Pan American Health Organization (PAHO) (43). 
The major contributors to neonatal deaths in Peru include 
prematurity-immaturity, infections, and asphyxia (37, 44).

Previous studies have shown that approximately half of the 
neonatal deaths occurred in hospitals on the coast of Peru, particularly 
in Lima, where most referral hospitals are located. In contrast, most 
of the neonatal mortality observed in the Peruvian highlands and 
Amazon jungle occurred in home settings (44). Also, higher neonatal 

mortality was found in departments with greater poverty and less 
education (45). In order to effectively confront this scenario, policies 
aimed at addressing and preventing neonatal mortality must 
encompass considerations of geographical gaps, as well as cultural and 
educational disparities. This comprehensive approach would facilitate 
improved and timely access to healthcare services.

LRIs imposed one of the major burdens on the healthcare system 
(46). In 1990, LRIs were the main cause of DALYs in Peru. However, 
by 2019, while remaining the second cause of health loss, there was a 
substantial 80% reduction in the absolute number of DALYs attributed 
to LRIs. This decrease was achieved by improved access to medical 
care, higher availability of antibiotics, and the implementation of Hib 
pneumococcal conjugate vaccines (47). Compared to other LA 
countries, Peru, along with Guatemala and Bolivia, exhibited the 
highest DALYs due to LRIs.

The distribution of LRIs and other respiratory infections is not the 
same throughout Peru. A study that compared the incidence of acute 
respiratory infections between geographic regions in under-5 children 
showed higher rates in the Peruvian Amazon (15.4%) and the Cost 
region (15.2%) than in the Andean region (13.9%) (48). The factors 
contributing to higher pneumonia mortality in certain regions include 
delayed diagnosis and treatment (due to unrecognized signs and 
symptoms), self-medication, and lack of access to health services, 
equipment, and supplies like antibiotics, oxygen, and nebulization 
(49). Together with other social determinants like poverty and 
overcrowding, the same factors can probably explain Peru’s high 
mortality during the COVID-19 pandemic (50–52). In this 
complicated context, the lack of oxygen was the main factor 
documented at global, regional, and local levels (53–55). Two key 
aspects underlie this crisis in Peru: the oxygen market was controlled 
by only two global companies, and the prices were previously agreed 

FIGURE 4

Age-standardized rates of DALYS attributable to risk factors in Peru in 1990 and 2019.
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(55–57). This situation was created because of a law in 2010 (58) and 
was only changed recently (59). Importantly, the MoH must design 
and implement actions to address the structural and cultural factors 
that delay diagnosis and treatment, especially in the regions with a 
higher burden of respiratory diseases. Furthermore, medical oxygen 
systems should be well-designed and equally available for all. New 
policies should reduce access gaps and design strategies to reduce 
exposure to the risk factors identified in this study, such as air 
pollution and child and maternal undernutrition. Better ventilatory 
standards for buildings, schools, and transportation are also very 
much needed.

Our study evidenced significant progress in the control of 
tuberculosis, achieved by the Peruvian National Health Strategy for 
the Prevention and Control of Tuberculosis (NHSPCT) and other 
national strategies (7, 60, 61). Nevertheless, tuberculosis was still 
within the top ten prevalent diseases in 2019; Peru has the second 
highest tuberculosis burden in the Americas and increasing cases of 
multi-drug-resistant tuberculosis (MDR-TB) (62, 63). Of all the 
tuberculosis patients in the world, 4.6% have MDR-TB, and this 
proportion has increased since 1990 (64). Few studies have explored 
possible causes for the high rates of MDR-TB. Managing MDR-TB is 
challenging, and medication adherence is a huge problem. Social 
determinants like poverty and poor healthcare access are critical 
contributors to the high MDR-TB rates (61–63). A qualitative study 
in the Peruvian jungle found three types of factors influencing the 
outcome of MDR-TB patients: individual factors, including myths, 

misbeliefs about medications, and stigma; external factors, such as the 
financial impact of MDR-TB on patients and their families; and 
mistrust in healthcare systems (65). Peru is still unable to fully control 
tuberculosis despite several national efforts like the Prevention and 
Control of Tuberculosis law (60), which supports the activities of the 
National Program.

Peru’s third most prevalent condition in 2019 was sexually 
transmitted infectious diseases (excluding HIV), which represent a 
global and regional public health challenge (66). The country must 
warrant more attention and health prevention services to high-risk 
populations and the general public (67, 68).

In Peru, NCDs represent a significant burden of disease, with 
seven out of the top ten causes of death in adults in 2019 associated 
with NCDs. Notably, cervical cancer was the leading cause of death 
among women of reproductive age. The Peruvian Ministry of Health 
(MoH) launched initiatives to prevent gynecological cancer more than 
two decades ago. In 2011, the MoH introduced the human 
papillomavirus vaccination (HPV) for girls (69), reaching a coverage 
close to 78% in 2019 for two doses. However, the pandemic 
significantly affected all the country’s vaccination programs, and HPV 
vaccine rates will probably drop in the following years (70). In 2012, 
the Peruvian Government launched the “Plan Esperanza,” which 
aimed to provide screening for breast, cervical, stomach, and prostate 
cancer in healthcare establishments nationwide (71). However, 
multiple factors hinder opportunities for screening, and in the case of 
cervical cancer, almost half of the women are diagnosed in the late 

FIGURE 5

Age-standardized DALYS rates per 100,000 for Peru in comparison with Latin American countries in 2019.
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stages, resulting in high mortality (72, 73). National strategies to 
introduce HPV testing and promote self-sampling (to increase 
coverage) are imperative to ensure HPV (+) women are promptly 
treated and continuously cared for.

IHD was found to be one of the top ten causes of mortality in men 
over 50 years old in 2019, representing an important shift from 1990. 
Furthermore, compared with other countries in LA with similar SDI, 
Peru has a lower IHD DALYs rate, probably associated with the late 
introduction of ultra-processed food (74, 75). DM burden in Peru has 
doubled in the past 30 years, and, similar to IHD, DM burden is 
around the lowest compared to 16 other countries in the LA region. 
However, most risk factors associated with IHD and DM have 
increased in Peru from 1990 to 2019, probably due to the country’s 
rapid urbanization and the development of an “obesogenic” 
environment (76).

In 2013, Peru enacted the Law for the Promotion of Healthy 
Eating in Boys, Girls, and Adolescents (La Ley N° 30,021, Ley de 
Promoción de la Alimentación Saludable para Niños, Niñas y 
Adolescentes) (77). However, it was not until 2017 that the law was 
fully implemented. This legislation mandates the introduction of 
food labels indicating high levels of added sugars, added saturated 
fats, added salt, and trans-fat, empowering the citizens to make 
better-informed food choices and reduce the consumption of 
processed foods which have been associated with the increased 
burden of NCDs. Recent reports indicate that labeled products have 
been consumed approximately 4% less (78). Furthermore, in order 
for these initiatives to be effectively implemented, it is crucial that 
they consider the contextual factors at play. The ongoing 
implementation of these laws necessitates further research to 
evaluate their impact on diverse populations. Additionally, the 
National Agenda should address remaining priorities, such as 
enhancing primary care services for NCDs (including IHD and 
DM), ensuring timely diagnosis and appropriate health 
management, and conducting comprehensive behavioral 
interventions aimed at reducing risk factors at the population level. 
These actions will contribute to a more comprehensive and 
impactful approach to public health.

Although oral disorders (OD) are highly prevalent worldwide, 
oral health is a neglected area of global health (23). Most countries do 
not measure or include OD in their national health surveys and 
agendas, so policymakers do not consider them (79, 80). Peru began 
a program to add fluoride to drinking water in 1950, followed by the 
addition of fluoride in salt (1984) and milk (1999) (81), but according 
to our data, more than half of Peruvians have been affected by OD in 
the last 30 years. Compared to other regions in the world, the LA 
region has a higher prevalence and incidence of untreated cavities in 
permanent teeth, severe periodontal diseases, and tooth loss; this is 
also the case in Peru (82). To address OD, the World Health 
Organization (WHO) encourages nations to shift from a conventional 
to a preventive model and to include oral health as NCD and as part 
of the Universal Health Coverage (UHC) agenda (83, 84). 
Consequently, the importance of OD should be highlighted nationally.

Headache disorders are among the most prevalent and disabling 
conditions globally (85, 86), and they impose a high cost on society 
(87). In Peru, headache disorders were the second most prevalent 
cause in 2019. Currently, there is still little information available on 
this subject. In general, headache disorders are underestimated and 
underdiagnosed, so more population-based and disease-specific 

surveys are needed to address these matters and obtain accurate 
estimates for designing better interventions.

Our data show that MSK, including low back pain (LBP), anxiety 
disorders, and age-related hearing loss are the top causes of YLDs. 
MSK diseases, although generally non-lethal, impose a considerable 
economic burden on patients and the healthcare system (23, 88). In 
2019, LBP was one of the top causes of DALYs in Peru, and globally, 
it remains the leading cause of disability and absenteeism from work 
(89, 90). Other studies have shown that the medical and economic 
burden due to LBP will increase significantly in the following decades 
due to the demographic transition, obesity, and physical inactivity; 
moreover, this increase will be higher among low-income and middle-
income countries (91, 92). Peru urgently needs effective programs and 
policies to prevent disability and provide adequate care and 
rehabilitation for LBP, mental conditions, and hearing loss, especially 
among vulnerable people. This will require policymakers to recognize 
that unless we  address these conditions leading to disability, the 
investments resulting in longer lifespans will be wasted due to the loss 
of quality of life.

In 2019, road injuries were the fourth cause of DALYs and one of 
the main causes of death in people between 5 and 49 years old, even 
though the countries with the highest-burden due to road injuries in 
LA are Venezuela, Brazil, and Ecuador. Pedestrians (23%), 
motorcyclists (23%), and cyclists (3%) are the most frequent victims 
of road traffic deaths in the Americas; in some parts of Peru, the 
number of pedestrian victims reaches 80% (93, 94). These deaths are 
related to different risk factors (speed, drunk driving, knowledge of 
traffic signs or illiteracy, fatigue, failure to use motorcycle helmets, 
seatbelts, and child restraints) and specific city-level attributes (94, 95). 
Globally, road injury mortality has improved in the last decades; in 
Latin America, cities with higher population density, higher 
intersection density, and a mass transit system such as a subway or bus 
rapid transit system had significantly lower road-traffic death rates 
than cities without these characteristics (95). Urban landscape, street 
network design, and public transportation policies can affect a whole 
city in the long term (95). We recommend that policies align with the 
global targets of road safety intervention to prevent injuries and 
deaths, including stakeholders from all sectors involved. Furthermore, 
policies should strengthen some key points regarding the enforcement 
of safety laws, the safety of vulnerable road users, and traffic 
management. These initiatives must be acknowledged as components 
within a comprehensive framework, with a clear understanding of 
their role as a specific tool in addressing this public health issue 
at hand.

In Peru, dietary iron deficiency was the leading cause of DALYs 
in 1990; by 2019, it had decreased by 62.7%. Iron deficiency is the 
most common cause of anemia, which is still highly prevalent in 
Peru; in 2009 and 2017, anemia prevalence was 50.4 and 43.6%, 
respectively, in under-3 children (96). Reducing anemia has become 
a high priority of the Peruvian National Government, which has 
performed interventions such as the distribution of free multi-
micronutrient supplements and educational campaigns to promote 
the consumption of iron-rich foods (7, 96, 97). To further address the 
anemia in the country, interventions must go beyond dietary 
practices and consider the social determinants affecting population 
health in diverse regions.

This study has several limitations related to the GBD 2019 
methodology. First, the precision of the estimations can 
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be  affected by time lags in the available data, country-level 
aggregate data, the absence of data from age groups and time 
periods, and the unreliability of the available data—for example, 
the estimation of respiratory infection, which was estimated from 
data from a younger population. Second, despite the reduction of 
deaths assigned to the garbage code, the estimated time trends 
might still be affected. Third, most national surveys are focused 
on CMNN and some NCDs, leaving out diseases that saturate the 
healthcare system, such as MSK and mental diseases. 
Furthermore, the nature of nationally representative surveys or 
administrative data is restricted among age groups, and for the 
geographical areas with the highest prevalence or mortality 
levels, this can also affect the precision of estimations. Finally, 
efforts should be directed to integrate the administrative records 
of an information system to fill data gaps, avoid duplicate 
registries, and have information available at the individual level. 
In order to validate GBD estimates, they should be  critically 
reviewed and compared with local reports.

5. Conclusion

Despite facing challenges in health investment and experiencing 
political, economic, and social instability, Peru has achieved significant 
progress in reducing mortality rates between 1990 and 2019, 
particularly in premature mortality caused by communicable diseases. 
However, these reductions in mortality are not uniform across 
diseases and age groups. A notable concern is the increasing burden 
of disability resulting from non-communicable diseases (NCDs). To 
address this complex epidemiological profile, Peru needs to invest in 
the redesign and strengthening of its healthcare system, as well as 
improving health information systems, which are crucial for guiding 
effective policies.

It is important to recognize that the overall trends and disease 
burden at the national level may conceal existing disparities at the 
subnational level. Therefore, future research should focus on 
evaluating subnational estimates to gain a more nuanced 
understanding of the country’s health challenges.

Furthermore, the pre-existing advancements in health metrics 
achieved in Peru prior to the COVID-19 pandemic are now under 
threat due to the ongoing global health crisis. As a result, it is crucial 
for the government to proactively address the emerging healthcare 
demands posed by the pandemic and adapt strategies accordingly.

In summary, Peru has made significant strides in improving 
health outcomes, but there are still substantial challenges to 
overcome, particularly in addressing the burden of NCDs and 
ensuring equitable healthcare access. By investing in healthcare 
system strengthening, enhancing health information systems, and 
taking proactive measures in response to the COVID-19 pandemic, 
Peru can continue its progress toward achieving better health for 
its population.
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