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Mapping the nutrition transition in Peru: 
evidence for decentralized  
nutrition policies

M. Pia Chaparro1 and Leobardo Estrada2

The nutrition transition refers to 
changes in diet and physical activity 
patterns that result in changes in body 
composition at the population level; 
specifically, a switch from undernutri-
tion as the main nutritional concern to 
overweight and obesity (1, 2). Factors 
associated with the nutrition transition 
include the demographic transition (1, 
2), urbanization (2), economic develop-
ment (3), globalization (4), and some 
biological factors (1, 4). The increase 
in obesity rates in lower- and middle-
income countries is occurring at a faster 

rate than what was observed in higher-
income countries (1). In Latin America, 
for example, wealthier countries such 
as Chile and Mexico have higher rates 
of obesity than poorer countries such as 
Guatemala, although obesity in poorer 
countries is quickly increasing. Within 
countries, obesity rates are higher overall 
in urban areas (5). Most of the research in 
Latin America shows that in the poor-
est countries, obesity is more common 
among the high socioeconomic groups, 
but as the rate of economic development 
increases, the burden of obesity shifts to 
the poor (5, 6). 

There are three different stages in 
the nutrition transition: the early stage 
(Stage 1), double-burden (Stage 2), and 
completed transition (Stage 3). A geo-
graphic area is considered to be in Stage 
1 when undernutrition rates are high and 

overweight and obesity are just starting 
to emerge. A geographic area is said to 
be in Stage 2, suffering from a double-
burden of malnutrition, when rates of 
undernutrition and overweight/obesity 
are both high. Finally, a geographic area 
is in Stage 3 when the prevalence of un-
dernutrition is low, but the prevalence of 
overweight/obesity is high. 

This study examines the nutrition 
transition in Peru using Geographic In-
formation Systems (GIS) mapping. Peru 
is a geographically diverse country that 
is administratively divided into 24 de-
partments and one province (Callao); the 
departments vary in size and population. 
Even though departmental governments 
were given some political autonomy 
since the passing of the Regionalization 
Law of 2002 (7), decentralization is not 
complete and departmental powers are 

The study objectives were to map the different stages of the nutrition transition for each de-
partment within Peru, and to determine the nutrition policy needs for each geographic area 
based on their current stage in the nutrition transition. Results show that most of the country 
is suffering from a double-burden of malnutrition, with high rates of stunting among children 
less than 5 years of age and high rates of overweight and obesity among women of reproductive 
age. Currently, Peru has only country-wide nutrition policies, administered by the Ministry 
of Health, that are primarily focused on stunting prevention. This study argues for the need to 
have decentralized nutrition policies that vary according to what type of malnutrition is being 
experienced in each geographic area.
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constrained by policies and guidelines 
prescribed by the central government. 
For example, departmental governments 
can develop health-related programs 
based on their department’s needs, but 
these programs are constrained by the 
national health goals set by the Ministry 
of Health (7, 8). 

Peru is a high-middle income country; 
however, some of its departments are 
still very poor. Recent data shows high 
rates of both under- and overnutrition, 
with rates varying significantly by de-
partment (9). The specific objectives of 
this paper were two-fold: to map the dif-
ferent stages of the nutrition transition 
for each department within Peru, and 
to determine the nutrition policy needs 
for the geographic areas in Peru based 
on their current stage of the nutrition 
transition

MATERIALS AND METHODS

Maps were created using a shapefile 
with a map of South America (10), a 
shapefile with a map of Peru (11), and a 
shapefile with Lake Titicaca (12). Addi-
tionally, non-geocoded anthropometric 
information for women and children 
was obtained from the Peruvian Na-
tional Institute of Statistics and Infor-
matics (INEI) (9); these anthropometric 
data included prevalence of stunting 
(low height-for-age, indicating chronic 
undernutrition) for children less than 
5 years of age and prevalence of over-
weight (including obesity; BMI > 25 kg/
m2) for women of reproductive age (15–
49 years of age) for the year 2010. Rates 
of stunting and overweight were calcu-
lated based on measured weight and 
height obtained from the Demographic 
and Family Health Survey, which is 
based on a nationally representative 
sample obtained through a cluster sam-
pling design (9). 

Using ArcGIS® (Environmental Sys-
tems Research Institute Inc., Redlands, 
California, United States) two maps were 
created: the first shows the prevalence 
of stunting among children; and the 
second, the prevalence of overweight, 
including obesity, among women for 
each department in Peru. To map the 
non-geocoded anthropometric data, 
a Microsoft Excel™ (Microsoft Corp., 
Redmond, Washington, United States) 
spreadsheet containing these data was 
joined to the Peru map shapefile by de-
partment name.

A third map was then created, also 
using ArcGIS,® showing the different 
stages of the nutrition transition in Peru. 
An index representing these different 
stages was created as follows: those de-
partments with rates of stunting > 15% 
and rates of overweight/obesity < 30% 
were considered to be in Stage 1 of the 
nutrition transition (beginning); depart-
ments with rates of stunting > 15% and 
rates of overweight > 30% were consid-
ered to be in Stage 2 (double-burden 
of malnutrition); and departments with 
rates of stunting <  15% and rates of 
overweight > 30% were considered to 
be in the last stage (Stage 3, completed). 
Given the lack of published standards 
to place a geographic area on a particu-
lar stage of the nutrition transition, the 
cut-off points used were based on the 
distribution of the actual data. In order 
to be mapped, the nutrition transition 
index was created in the same Excel 
spreadsheet containing the prevalence 
of stunting and overweight, and was 
joined to the Peru map shapefile by de-
partment name. 

RESULTS

Figure 1 shows two maps: one dis-
playing the prevalence of stunting for 
children less than 5 years of age, and the 
other displaying the prevalence of over-
weight/obesity for women 15–49 years 
of age. Huancavelica, which is located in 

the central Andean area and is the poor-
est department in Peru, has the highest 
prevalence of stunting: 54.6%. Other poor 
Andean departments with high rates of 
stunting include Cajamarca (40.5%), Aya-
cucho (38.8%), and Apurimac (38.6%). All 
departments in the central and southern 
coastal areas, which have the lowest pov-
erty rates, have stunting rates of < 15%. 

Overweight, on the other hand, is 
highly prevalent throughout the country, 
with only one department (Huancavelica) 
having a prevalence of < 30% (28.8%). 
Tacna, located in the southern coastal 
area, has the highest prevalence of over-
weight, with 65.8% of women being over-
weight or obese. All coastal departments 
have rates of overweight > 50%. 

Figure 2 shows the stages of the nu-
trition transition for all departments in 
Peru. Only the department of Huan-
cavelica (the poorest) was categorized as 
being in Stage 1, or beginning the tran-
sition, with high rates of stunting and 
relatively low rates of adult overweight 
and obesity. Most of the country fell 
into Stage 2, suffering from the double- 
burden of malnutrition (high rates of 
both stunting and overweight and obe-
sity). All central and southern coastal de-
partments, plus Tumbes (northern coast) 
and Madre de Dios (jungle area) were 
placed in the Stage 3 of the nutrition 
transition in which rates of stunting are 
low, but rates of overweight and obesity 
are high. 

FIGURE 1. Prevalence of stunting among children less than 5 years of age and of overweight/
obesity among women of reproductive age, Peru, 2010
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As Figure 2 illustrates, differential pol-
icies are needed in Peru based on the re-
ality of each geographic area. The green 
area (only the department of Huancavel-
ica) needs to focus mostly on decreas-
ing stunting prevalence; the yellow area 
(most of the country) needs to tackle 
both stunting and overweight; and the 
red area (central and southern coastal 
departments, plus Tumbes and Madre 
de Dios) needs to focus on fighting the 
increasing prevalence of overweight and 
obesity.

DISCUSSION

Peru is going through the nutrition 
transition with each department fac-
ing different rates of under- and over-

nutrition. Overall, the poorest depart-
ments are still facing high rates of 
stunting, while most of the country 
shows high rates of overweight and 
obesity. Until very recently, the Minis-
try of Health had focused its resources 
mainly on surveillance and control of 
infectious diseases and had not devel-
oped the health infrastructure needed 
to deal with the increase in obesity 
and associated chronic diseases (13). 
However, on 18 March 2011, the Minis-
try of Health approved the “Estrategia 
Sanitaria Nacional de Alimentación y 
Nutrición Saludable” (National Health 
Strategy for Healthy Feeding and Nutri-
tion) (8), which for the first time includes 
overweight and obesity among its prior-
ities; stunting was previously included. 
Although this strategy (8) mentions the 
reduction of overweight and obesity 
prevalence among children and adults 
as one of its goals for 2021, to date there 
are no specific actions associated with it. 
Therefore, it is unclear what type of obe-
sity prevention efforts will take place, 
when will they start, and how much 
money will be allocated for this purpose. 
In contrast, the Government of Peru has 
been funding food assistance programs 
focused on reducing rates of undernu-
trition since the 1980s, spending close to 
US$ 375 million in 2009 alone (14).

Study limitations

The limitations of this study include 
the arbitrary nature of the cut-off points 
used to assign each department into one 
of the stages of the nutrition transition. 
To our knowledge, there are no pub-
lished standards on appropriate cut-off 
points to designate a geographic area as 
being in the beginning, double-burden, or 

completed transition stage. Therefore, the 
study data was used to determine the cut-
off points using values that were consid-
ered appropriate for the mapping exer-
cise. In addition, men were not included 
in the study since the Demographic and 
Family Health Survey (9) targets only 
women of reproductive age and children 
less than 5 years of age. The most recent, 
nationally-representative data available 
show that 43.8% of Peruvian men 20 
years of age or more were overweight 
or obese in 2005 (15). Even though these 
rates are similar to those observed among 
women at the country level, there is no 
data for men at the departmental level; 
therefore, it cannot be assumed that the 
distribution shown in Figure 1 (obesity 
map) would be the same for men were 
they included in the study. 

Conclusions

Despite approving the Regionalization 
Law of 2002 in which some political and 
administrative powers were transferred 
from the central government to the de-
partments, the reality is that Peru is still a 
centralized country, with the Ministry of 
Health dictating countrywide policies to 
address Peru’s major health and nutrition 
issues. Results of this report, however, 
argue for the need to have different nutri-
tion policies based on the reality of each 
geographic area. Prevention strategies for 
both stunting and obesity need to be 
implemented and prioritized based on de-
partmental needs. Additionally, research 
that focuses on how to create nutrition in-
terventions for populations suffering from 
both ends of the malnutrition spectrum is 
warranted, and could include adapting 
existing programs, such as food assistance 
programs, to reflect current realities. 

  1.	 Popkin BM. The nutrition transition: an over-
view of world patterns of change. Nutr Rev. 
2004;62(7):S140–3.

  2.	 Caballero B. The nutrition transition: Global 
trends in diet and disease. In: Shils ME, Shike 
M, Ross AC, Caballero B, Cousins RJ, eds. 
Modern nutrition in health and disease. New 
York Lippincott Williams & Wilkins; 2006. 
Pp. 1717–22.

  3.	 Garrett JL, Ruel MT. Stunted child-overweight  
mother pairs: prevalence and association with 
economic development and urbanization. 
Food Nutr Bull. 2005;26(2):209–21.

  4.	 Popkin BM. The shift in stages of the nutri-
tion transition in the developing world differs 

from past experiences! Public Health Nutr. 
2002;5(1A):205–14.

  5.	 Martorell R, Khan LK, Hughes ML, Grummer-
Strawn LM. Obesity in Latin American women 
and children. J Nutr. 1998;128(9):1464–73.

  6.	 Monteiro CA, Moura EC, Conde WL, Popkin  
BM. Socioeconomic status and obesity in adult 
populations of developing countries: a review. 
Bull World Health Organ. 2004;82(12):940–6.

  7.	 Congreso de la República. Ley Orgánica de 
Gobiernos Regionales. Ley No. 27867; 2002). 
Available from: http://biblioteca.unmsm.edu.
pe/redlieds/Recursos/archivos/goblocales/ 
ley_27867_ley_org_gob_reg.pdf Accessed on 
25 July 2012.

  8.	 Ministerio de Salud del Perú, Instituto Na-
cional de Salud. Lineamientos de Gestión 
de la Estrategia Sanitaria de Alimentación y 
Nutrición Saludable. Lima, Peru: Ministerio 
de Salud; 2011.

  9.	 Instituto Nacional de Estadística e Infor-
mática. Perú: Encuesta Demográfica y de 
Salud Familar—ENDES Continua, 2010. 
Lima, Peru: INEI; 2011.

10.	 Centers for Disease Control and Prevention. 
South America Shapefiles. Available from: 
http://www.cdc.gov/epiinfo/southamerica.
htm Accessed on 20 January 2010.

11.	 Global Administrative Areas. GADM data-
base. Country: Peru. Available from: http://

REFERENCES

FIGURE 2. The nutrition transition in Peru, by 
stage and department, 2010



244	 Rev Panam Salud Publica 32(3), 2012 

Brief communication� Chaparro and Estrada • Nutrition transition in Peru

Los objetivos de este estudio consistían en trazar un mapa por departamentos y 
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