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Factores asociados a sobrepeso y obesidad en estudiantes de educación  
secundaria

Objetivos: identificar los factores asociados al sobrepeso y obesidad en estudiantes de educación se-
cundaria de una región andina del norte del Perú. 
Material y métodos: se realizó un estudio transversal en una muestra de 586 participantes procedentes 
de dos distritos de la región de Cajamarca (Perú). Realizamos la evaluación antropométrica según los es-
tándares de crecimiento infantil de la Organización Mundial de Salud (se clasificó según puntuación z del 
índice de masa corporal). Se recolectó mediante un cuestionario estructurado información sobre los estilos 
de vida, consumo de alimentos, actividad física, síntomas depresivos, acoso escolar y percepción del peso. 
Se realizó un análisis de regresión logística multivariado para identificar las características asociadas. 
Resultados: la proporción de sobrepeso y obesidad fue de 22,9% y 6,8% de adolescentes, respectiva-
mente. El pertenecer a escuelas públicas resultó un factor protector para sobrepeso (odds ratio ajustada: 
0,62; intervalo de confianza del 95%: 0,39 a 0,99) independientemente del género, actividad física y 
síntomas depresivos. El género masculino (odds ratio ajustada: 2,05; intervalo de confianza del 95%: 
1,02 a 4,11) y la baja actividad física (odds ratio ajustada: 4,14; intervalo de confianza del 95%: 1,65 
a 10,35) fueron factores de riesgo para obesidad, mientras que pertenecer a escuelas públicas fue 
factor protector (odds ratio ajustada: 0,43; intervalo de confianza del 95%: 0,20 a 0,92). 
Conclusiones: el nivel de actividad física es el principal factor asociado con obesidad, por otro lado, los 
estudiantes de escuelas públicas presentan menor probabilidad de sobrepeso y obesidad. Las escuelas 
representan entornos para implementar intervenciones de prevención de exceso de peso basadas en el 
incremento de la actividad física.

Objective: to identify the factors associated with overweight and obesity in students of high school of 
an Andean region of northern of Peru.
Methods: a cross sectional study was performed in a sample of 586 students, residing in two districts 
of Cajamarca region. We performed the anthropometric evaluation using the standards of child growth 
of the World Health Organization (using the score z of the body mass index). We applied a structured 
survey for recollect data of lifestyles, food consumption, physical activity, depressive symptoms ques-
tionnaire, bullying and weight perception. A multivariate logistic regression analysis was performed to 
identify associated characteristics.
Results: the percentage of overweight and obesity was 22.9% and 6.8% of adolescents, respectively. 
Attending public schools was a protective factor for overweight (adjusted OR: 0.62, CI 95%: 0.39 to 
0.99) regardless of gender, physical activity and depressive symptoms. Male gender (adjusted OR 2.05, 
95% CI: 1.02 to 4.11) and low physical activity (adjusted OR: 4.14, 95% CI: 1.65 to 10.35) were risk 
factors for obesity, while attending public schools was a protective factor (adjusted OR 0.43, 95%  
CI: 0.20 to 0.92).
Conclusions: the level of physical activity is the main factor associated with obesity; on the other hand, 
public school students are less likely to be overweight and obesity. Schools represent good environments 
to implement interventions that prevent overweight and obesity based on increased physical activity.
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INTRODUCTION

Obesity is a growing health problem worldwide; it 

is estimated that in 2025 it will affect 18% of men 

and 21% of women.1 Excess weight in adolescents 

is also a public health problem.2 In Latin America, 

the prevalences of overweight and obesity vary be-

tween countries; in Mexico, 40.9% of adolescents 

had overweight and 22.9% obesity (2002)3; in Bra-

zil, 25.7% to 28.8% had overweight and 10.4% to 

15.4% obesity;4 and in Argentina (2014) 26.4% of 

adolescents were found to have overweight and 

14.1% obesity.5 In children and adolescents in the 

United States (2013-2014), the prevalence of over-

weight was 33.4% and the prevalence of obesity 

26.1%.6

In Peru, the prevalence of excess weight in adoles-

cents has been increasing; according to the Insti-

tuto Nacional de Salud (National Institute on 

Health [INS]), overweight in adolescents aged 10 

to 19 years grew from 15.8% (2011) to 18.5% 

(2014), while obesity increased from 4.6% to 7.5%. 

Excess weight is not distributed uniformly: in ur-

ban areas, the prevalence of overweight doubles 

compared to rural areas, while the prevalence of 

obesity is sevenfold.7 There are districts with a 

high prevalence of excess weight, most of which 

are located along the Peruvian coastline.8 In 2014, 

in the northern Andes region, the prevalences of 

overweight and obesity were 16.1% and 2.1%, re-

spectively, and they were on the increase, as in 

2011 overweight affected 9.3% and obesity 1.8% 

of adolescents in this region.7 The identification of 

modifiable risk factors could explain this trend in 

Andean regions. In 2015, the population of ado-

lescents (12 to 17 years) in the region of Cajamar-

ca had reached 184 167 inhabitants, and this was 

the Andean region in Peru with the largest adoles-

cent population.9 In this region, excess weight 

starts and progresses in childhood: in 2014, the 

prevalences of overweight and obesity in children 

aged less than 5 years were 5.3% and 1.5%, respec-

tively,8 while the range in adolescents rose to 

10%-20%.10

Cross-sectional studies in secondary education 

students from different regions in Peru have found 

prevalences of excess weight ranging between 

6.8% and 33.7%, depending on sex and geographi-

cal area.7-12 There are also studies that have inves-

tigated the characteristics associated with over-

weight and obesity; a literature review found that 

associated factors in adolescents (aged 10 to 19 

years) included lower educational attainment of 

the head of household, poverty, female sex and re-

siding in an urban area.10 Another study of school-

children aged 6 to 17 years found that living in the 

coast and low cardiorespiratory fitness were asso-

ciated characteristics.13 In 2007, a study in primary 

school students in the Lima metropolitan area and 

Callao found that the percentage of overweight 

was greater in private compared to public school 

students (21.6% versus 10.3%).14 At the interna-

tional level, there is evidence that excess weight 

may be explained by risk factors unrelated to phys-

ical fitness and dietary habits; other studies have 

found an association with symptoms of depres-

sion,15,16 school bullying17-19 and body image per-

ception.20,21

Reducing the prevalence of overweight and obesi-

ty in children and adolescents could reduce the 

extent of obesity and its complications in subse-

quent stages of life. The probability of obese chil-

dren of being obese as adults is five times that of 

children who are not obese.2 There is also evidence 

of a strong association between a history of obe-

sity in adolescence and increased mortality due to 

coronary disease and stroke in adulthood.22 In 

light of the above, reducing excess weight in ado-

lescence would contribute to reducing obesity and 

its complications in adulthood. Our study aimed to 

determine the proportion of overweight and obe-

sity in a sample of secondary school students re-

siding in an Andean region of Peru, and to identify 

associated modifiable risk factors with the ulti-

mate purpose of aiding the implementation of 

health promotion strategies in educational facili-

ties in urban areas in the Andes.
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MATERIALS AND METHODS 

Study design and population

The region of Cajamarca is located in the northern 

Andes in Peru. The study was carried out in the dis-

tricts of Chota and Cajamarca. Cajamarca is locat-

ed in the homonymous province and has a popula-

tion of 246 536 inhabitants (2015 estimate), while 

Chota has 48 698 inhabitants (2015) (Series Na-

cionales INEI).

The sample comprised 586 students enrolled in 

the first and second year of secondary education in 

four schools of the urban areas of the districts se-

lected for participation in the study “Estudio prev-

alencia de síndrome metabólico en estudiantes de 

secundaria, universitarios y madres residentes de 

una región andina del Perú.”23 This study was con-

ducted between June and October 2014. The sam-

ple size of the original study was calculated as-

suming a prevalence of metabolic syndrome of 

19.1% for a 95% confidence level and a relative 

margin of error of 15%.

Outcome measurement

  Anthropometric evaluation. We defined over-

weight and obesity based on the 2007 World 

Health Organization (WHO) growth standards 

for children aged more than 5 years. We made 

the classification based on the body mass in-

dex (BMI) z-score (zBMI) adjusted for age, using 

a macro for SPSS® developed by the WHO (who.

int/childgrowth/software/es/). Overweight 

was defined as a zBMI > +1 and ≤ +2, and obe-

sity as a zBMI > +2.24

  Lifestyle. We used a structured questionnaire 

to collect data on unhealthy habits: having 

ever smoked (Yes/No), having ever consumed 

alcoholic beverages (Yes/No). Dietary habits 

were explored based on how frequently the fol-

lowing foods were consumed each week (num-

ber of days/week): carbonated drinks, snacks, 

water, fruit, vegetables, dairy (milk/yoghourt), 

eggs, chicken meat, red meat, fish and cold 

meats. We categorised the intake of fruit and 

vegetables as adequate if participants reported 

consuming them four to seven days a week 

(Yes/No); water intake was considered ade-

quate for four to eight glasses a day (Yes/No). 

Physical activity was measured by means of 

the short version of the International Physical 

Activity Questionnaire (IPAQ), whose criteria 

were used to define low, moderate and high 

levels of activity; these categories were re-

grouped into low and moderate/high for the 

bivariate and multivariate analyses.25 We de-

fined optimal rest as sleeping seven to eight 

hours a night (Yes/No).

  Symptoms of depression. We used the Zung 

self-rating depression scale adapted for adoles-

cents,26 and categorised the resulting scores 

into normal (score < 50), mild (50-59), moder-

ate (60-69) and severe depression (≥ 70). These 

categories were modified to normal, mild de-

pression and moderate/severe depression for 

the bivariate and multivariate analyses.

  Bullying. To identify cases of school victimiza-

tion and bullying, we presented 14 different 

situations, following the methodology of the 

Comisión Nacional para el Desarrollo y Vida sin 

Drogas (National Committee for Drug-Free 

Development and Life [DEVIDA])27. These situ-

ations were the following:

 –  Someone threatened you with a weapon, hit 

you, hid your things, broke your things or 

stole your things were classified as forms of 

physical violence

 –  The following situations were considered 

verbal violence: someone insulted you, 

called you names or gave you a nickname, or 

spoke ill of you.

 –  The following were considered situations of 

social exclusion: you were ignored/they did 

not pay attention to you, they did not let you 

participate, someone discriminated against 

you.

 –  Mixed forms included: someone threatened 

you to intimidate others, someone black-

mailed you/forced you to do things you did 
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not want to do, and someone sexually har-

assed you.

 –  To identify cases of bullying, we formulated 

the question: “Since you started secondary 

school, have you done or participated in any 

of the following?” for the 14 presented situ-

ations. The answers for each situation were 

Yes/No. A Yes scored 1 point and a No 0 

points. We considered participants with 

scores of 3 or higher victims or bullies.

  Body image perception. We posed the ques-

tion: “For your age, do you consider your weight 

to be…?” The categories proposed were low, 

normal, and excessive.

Data collection

We used a structured questionnaire to collect data 

on sociodemographic characteristics, family his-

tory of disease, healthy habits (dietary habits and 

physical activity), unhealthy habits, features of de-

pression, school bullying and body image percep-

tion. Anthropometric measurements (weight, 

height) were made by health care professionals 

certified by the Centro Nacional de Alimentación y 

Nutrición (National Centre on Diet and Nutrition) 

of the INS conforming to national technical guide-

lines for anthropometric nutritional assessment.28

Statistical analysis

We estimated the prevalence of excess weight 

(overweight and obesity) at the time of the assess-

ment, with the corresponding 95% confidence in-

terval del 95% (95 CI). We performed a descriptive 

analysis (frequencies and percentages) of sociode-

mographic characteristics, lifestyle, symptoms of 

depression, school bullying and body image per-

ception. We compared proportions in lifestyle vari-

ables by sex using the χ2 test. We used box plots to 

compare the number of days foods were con-

sumed by each sex. We performed bivariate analy-

sis using the χ2 test for proportions or the Fisher 

exact test to identify characteristics associated 

with nutritional status. We fit a multivariate logis-

tic regression model including the variables that 

had a statistically significant association with nu-

tritional status in the bivariate analysis. The model 

included the variables “adequate water intake” 

and “optimal sleep” once the stratified analysis 

identified type of school and nutritional status as 

confounders. We used the statistical software ap-

plications Epi-Dat® 3.1 and SPSS® version 22 for 

Windows (2013, SPSS Inc, USA).

Ethical aspects

The research protocol for the original study was 

approved by the Committee on Research Ethics of 

the Instituto Nacional de Salud. All participants 

were informed of the objectives of the study, and 

procedures were performed with prior written 

consent/assent.

RESULTS

General characteristics

The mean age was 12.74 ± 0.94 years, and the me-

dian 13 years (interquartile range: 12-13). Boys 

amounted to 48.0% of the sample (n = 281). We 

did not find statistically significant differences be-

tween sexes in mean age (12.68 ± 0.92 years in 

boys versus 12.78 ± 0.95 in girls, P = .19). Of all stu-

dents, 78.3% (n = 459) attended public schools. A 

family history of diabetes mellitus was reported by 

7.2% (n = 42), a family history of arterial hyperten-

sion (HTN) by 13.7% (n = 80), a family history of 

cancer by 3.1% (n = 18) and a family history of 

stroke by 2.6% (n = 15). 

Lifestyle

Table 1 summarises the results of the lifestyle 

questionnaire administered to the students.

When it came to the weekly frequency of con-

sumption of certain foods, we observed that the 

foods consumed most often in both sexes were 

fruits, vegetables, dairy and eggs (Figure 1). As for 

the least consumed foods, 11.0% (31/281) of male 

and 18.4% (56/305) of female participants report-

ed not consuming fish during the week, while 
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Table 1. Lifestyle variables in secondary school students by sex, region of Cajamarca (Peru)

Characteristics Male (n = 281)
% (n)

MFemale (n = 305)
% (n)

Total (n = 586)
% (n)

P 

Having ever consumed cigarettes 17.1 (48) 3.6 (11) 10.1 (59) <.01

Having ever consumed alcohol 55.5 (156) 34.4 (105) 44.5 (261) <.01

Consumption of carbonated drinks 80.4 (226) 82.0 (250) 81.2 (476) .63

Consumption of snacks* 85.7 (240) 96.1 (293) 91.1 (533) < .01

Appropriate water intake 5.0 (14) 1.6 (5) 3.2 (19) .02

Optimal rest 58.7 (165) 60.3 (184) 59.6 (349) .69

Level of physical 
activity**

Low 59.6 (167) 67.8 (206) 63.9 (373) <.01

Moderate 18.2 (51) 22.4 (68) 2.4 (119)

High 22.1 (62) 9.9 (30) 15.8 (92)

Adequate weekly fruit intake 64.8 (182) 73.4 (224) 69.3 (406) .02

Adequate weekly vegetable intake 41.3 (116) 32.5 (99) 36.7 (215) .03

*The total number of male students was 280.
**Total of 280 male students and 304 female students.

Figure 1. Frequency of food consumption (days per week) in secondary school students in the region of Cajamarca 
(Peru, 2014), by sex
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52.7% (148/281) of male and 59.7% (182/305) of 

female participants reported consuming it once a 

week. Red meat was not consumed by 28.2% of 

students, a percentage that was higher among fe-

male participants (30.5% compared to 25.6%); 

43.4% (122/281) of male and 53.4% (163/305) of 

female students reported eating red meat only 

once a week. As for cold meats, 63.8% of students 

reported not eating them (60.5% of male vs 66.9% 

of female students); 26.0% (73/281) of male and 

23.6% (72/305) of female participants ate cold 

meats once a week, while 9.3% (26/281) of male 

and 6.2% (19/305) of female participants con-

sumed them two days a week.

Features of depression

Of all students, 8.9% (52/586) scored in the “mildly 

depressed” category, 0.5% (3/586) in the “moder-

ately depressed” category and 0.3% (2/586) in the 

“severely depressed” category. In the male subset, 

11% (31/281), 0.7% (2/281) and 0.4% (1/281) had 

symptoms of depression of mild, moderate and 

severe intensity, respectively; in female students, 

the corresponding proportions were 6.9% (21/305), 

0.3% (1/305) and 0.3% (1/305), respectively. We did 

not find a statistically significant association be-

tween sex and the presence of symptoms of de-

pression (odds ratio [OR]: 1.68; 95 CI: 0.97 to 2.94, 

P = .06).

Body image perception

In our sample, 82.4% (483/586) of students per-

ceived themselves as having adequate weight for 

their age, 9.2% (54/586) as overweight, and 0.5% 

(3/586) as obese. On the other hand, 7.8% (46/586) 

perceived their weight as low. We did not find an 

association between body image perception and 

sex (P = .85).

Victimization and bullying in school

Of all the students, 74.2% (435/586) reported be-

ing subject to bullying. In terms of degree, 31.4% 

(184/586) reported mild victimization, 26.8% 

(157/586) moderate victimization and 16.0% 

(94/586) severe victimization. As to the proportion 

of bullying, 61.4% (360/586) reported having en-

gaged in violent acts against their schoolmates. Of 

them, 27.1% (159/586) reported mild aggression, 

14.2% (83/586) moderate aggression and 20.1% 

(118/586) severe aggression. Among the aggres-

sors, 90% reported having been bullied; while 

49.1% of non-aggressors reported having been vic-

timised, and there was an association between 

bullying and victimization (OR: 9.32; 95 CI: 6.05 to 

14.36; P < .01). We did not find an association be-

tween sex and bullying (63.3% of male vs 59.7% of 

female students, P = .36) or victimization (74.7% of 

male vs 73.8% of female students; P = .79).

Prevalence of excess weight

Excess weight was found in 29.69% of students (95 

CI: 25.91 to 33.48) (174/586). The prevalence of 

overweight was 22.86% (95 CI: 19.38 to 26.35) 

(134/586) and the prevalence of obesity was 6.83% 

(95 CI: 4.69 to 8.95) (40/586). We did not find an 

association between sex and nutritional status de-

termined on the basis of anthropometric meas-

urements (Table 2). The proportion of excess 

weight was 21.7% in students aged 11 years, 32.1% 

in those aged 12 years, 31.0% in those aged 13 

years, 26.4% in those aged 14 years, and 16.7% in 

those aged 15 years; no cases were identified in 

students aged 16 or 17 years. 

Characteristics associated with excess weight

They are summarised in Table 2. In the multino-

mial logistic regression analysis, “No overweight/

obesity” was considered the reference level. We 

included in the model those variables that were 

significantly associated in the bivariate analysis (P 

< .05). We identified the variables “optimal water 

intake” and “optimal rest” as confounders. In the 

bivariate analysis, we found an association be-

tween type of school and excess weight (crude OR: 

1.67; 95 CI: 1.11 to 2.53), however, we found that 

adequate water intake was strongly associated 

with attending a private school (crude OR: 5.32; 95 

CI: 2.1 to 13.6) as well as with excess weight (crude 
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OR: 4.28; 95 CI: 1.65 to 11.08). Optimal rest be-

haved similarly, as it was associated with both at-

tending a private school (crude OR: 1.56; 95 CI: 

1.03 to 2.37) and excess weight (crude OR: 1.53; 95 

CI: 1.06 to 2.22).

Table 3 presents two models. In the first model, the 

type of school was independently associated with 

overweight (adjusted OR: 0.62; 95 CI: 0.39 to 0.99; 

P = .043). Obesity, in turn, was associated with low 

physical activity (adjusted OR: 4.14; 95 CI: 1.65 to 

Table 2. Characteristics of secondary school students by nutritional status, region of Cajamarca (Peru)

Variables
Nutritional status

No overweight or 
obesity % (n)

Overweight % (n) Obesity % (n) P 

Type of school Public (459) 72.8 21.1 6.1 .044
Private (127) 61.4 29.1 9.4

Sex Male (281) 69.8 21.4 8.9 .138
Female (305) 70.8 24.3 4.9

Family history of DM No (544) 71.1 22.4 6.4 .212
Yes (42) 59.5 28.6 11.9

Family history of HTN No (506) 70.6 22.9 6.5 .763
Yes (80) 68.8 22.5 8.8

Family history of 
stroke 

No (571) 70.4 23.1 6.5 .103*

Yes (15) 66.7 13.3 20.0
Cigarette use No (527) 70.6 22.6 6.8 .884

Yes (59) 67.8 25.4 6.8
Alcohol use No (325) 69.5 23.1 7.4 .815

Yes (261) 71.3 22.6 6.1
Consumption No (110) 60.9 30.0 9.1 .057

Yes (476) 72.5 21.2 6.3
Consumption of 
snacks

No (52) 63.5 25.0 11.5 .312
Yes (533) 70.9 22.7 6.4

Optimal water intake No (567) 71.4 22.0 6.5 .005
Yes (19) 36.8 47.4 15.8

Hours of sleep Risk (237) 75.5 20.3 4.2 .035
Optimal (349) 66.8 24.6 8.6

Physical activity Baja (373) 68.1 22.8 9.1 .015
Moderate / high (211) 73.9 23.2 2.8

Adequate 
consumption of fruit

No (180) 68.9 22.8 8.3 .625
Yes (406) 70.9 22.9 6.2

Adequate consumption 
of vegetables

No (371) 69.8 23.7 6.5 .761
Yes (215) 71.2 21.4 7.4

Body image Low weight (46) 95.7 2.2 2.2 <.01
Normal (483) 74.1 22.2 3.7
Excess weight (57) 17.5 45.6 36.8

Symptoms of 
depression

Normal (519) 71.5 22.5 6.0 .018*
Mild (49) 61.5 26.9 11.5
Moderate / grave (5) 40.0 20.0 40.0

School bullying No (226) 67.3 23.9 8.8 .239
Yes (360) 72.2 22.2 5.6

School victimization No (151) 69.5 21.2 9.3 .359
Yes (435) 70.6 23.4 6.0

DM: diabetes mellitus; HTN: arterial hypertension.
*Fisher exact test.
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10.35; P = .002) and with male sex (adjusted OR: 

2.05; 95 CI: 1.02 to 4.1; P = .044); attending a public 

school was a protective factor against obesity  

(adjusted OR: 0.43; 95 CI: 0.20 to 0.92; P = .030). 

The second model included confounding variables, 

and the variable that was independently associat-

ed with overweight as a protective factor was “in-

adequate water intake” (adjusted OR: 0.22; 95 CI: 

0.07 to 0.65; P = .06); attending a public school was 

not associated with overweight, although it main-

tained its tendency to behave as a protective fac-

tor (adjusted OR: 0.69; 95 CI: 0.43 to 1.13; P = .147). 

The risk factor associated independently with obe-

sity was low level of physical activity (adjusted OR: 

4.20; 95 CI: 1.66 to 10.61; P = .002), while lack of 

optimal sleep was a protective factor (adjusted OR: 

0.47; 95 CI: 0.22 to 0.99; P = .049). 

DISCUSSION

We found that one out of three secondary school 

students in an Andean region of Peru had excess 

weight. The proportion of overweight was 22.9%, 

while obesity affected 6.8% of the adolescents. 

Based on our findings, in 2014 there would have 

been between 47 000 and 62 000 adolescents with 

excess weight in the region of Cajamarca (Peru). 

Our findings are consistent with calculations for 

the northern region of the Peruvian Andes (year 

2014), where the prevalences of overweight and 

obesity in adolescents were estimated at 18.5% 

and 7.5%, respectively.7 However, our data corrobo-

rated the increasing trend in excess weight, ex-

ceeding the 20% prevalence reported for this re-

gion in the 2009-2010 period.10

 

Table 3. Factors associated with overweight and obesity in secondary school students, region of Cajamarca (Peru)
Overweight
aOR (95 CI)

P
Obesity

aOR (95 CI)
P

Model 1* Sex Female 1 1
Male 0.84 (0.56-1.26) .408 2.05 (1.02-4.11) .044

Type of school Private 1 1
Public 0.62 (0.39-0.99) .043 0.43 (0.20-0.92) .030

Physical activity Moderate/high 1 1
Low 1.12 (0.73-1.70) .604 4.14 (1.65-10.35) .002

Depression symptoms Moderate/severe 1 1
Mild 1.05 (0.09-13.08) .969 0.42 (0.04-3.69) .431
Normal 0.71 (0.06-8.11) .783 0.15 (0.02-1.07) .059

Model 2** Sex Female 1 1
Male 0.80 (0.53-1.21) .287 1.91 (0.95-3.86) .071

Type of school Private 1 1
Public 0.69 (0.43-1.13) .147 0.51 (0.23-1.10) .085

Physical activity Moderate/high 1 1
Low 1.14 (0.74-1.74) .552 4.20 (1.66-10.61) .002

Depression symptoms Moderate/severe 1 1
Mild 0.91 (0.07-11.26) .942 0.36 (0.04-3.27) .362
Normal 0.66 (0.06-7.44) .736 0.13 (0.02-1.01) .051

Adequate water intake Yes 1 1
No 0.22 (0.07-0.65) .006 0.24 (0.05-1.12) .068

Optimal rest Yes 1 1
No 0.73 (0.48-1.11) .138 0.47 (0.22-0.99) .049

95 CI: 95% confidence interval; aOR: adjusted odds ratio.
*Model simultaneously fitted for type of school, physical activity and symptoms of depression.
**Model simultaneously fitted for type of school, physical activity, symptoms of depression, adequate water intake and optimal rest.
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The figures found in our study were lower than 

those reported for a district in the Lima Metropoli-

tan Area (year 2012), where the prevalences of 

overweight and obesity in a sample of 1743 stu-

dents were 33.7% and 14.4% respectively.12 Other 

studies conducted in Peru have estimated lower 

figures: a study conducted in schools in four re-

gions of Peru found a prevalence of excess weight 

of 11.3%11; in 2010, overweight was found in 6.8% 

of male students and 3.6% of female students in a 

city in the Peruvian highlands, while in cities lo-

cated in the jungle, the prevalence of overweight 

was 16.6% in female students and 13.7% in male 

students, while the prevalence of obesity was 2.4% 

in female students and 2.7% in male students.13

The most prevalent lifestyle factors included con-

sumption of alcoholic beverages (44.5%), and a 

high consumption of carbonated drinks (81.2%) 

and snacks (91.1%). Some lifestyle habits were as-

sociated with sex: in male students, there was a 

higher consumption of cigarettes, alcohol and veg-

etables, in addition to a greater level of physical 

activity, while female students consumed more 

snacks and fruit. The diet was characterised by a 

large weekly consumption of fruits, vegetables 

and dairy in both male and female students; the 

frequency of consumption of cold meats was low. 

The most frequently consumed meat was chicken, 

with consumption of fish and red meat being low-

er. The observed diet reveals a decreased frequency 

of the traditional homemade diet with an increase 

in the consumption of processed foods, fast food 

and foods prepared outside the home. Water in-

take was generally below the recommended 

amount, and consumption of sugary carbonated 

drinks accounted for most of the fluid intake. This 

could be explained by the fact that healthy food 

options in school settings, where adolescents 

spend most of their time, are scarce or nonexist-

ent, while low-quality foods abound.29

Our findings show that adolescents in public 

schools are less likely to be overweight or obese; 

similar findings have been reported for devel-

oped30 as well as developing countries.31,32 The 

type of school (private vs public) may behave as a 

proxy for parental income level: greater incomes 

would facilitate family spending on goods and ser-

vices associated with a greater risk of excess 

weight in adolescents, such as videogames, foods 

prepared outside the home (including fast food) 

and increased consumption of sweets, snacks and 

carbonated drinks.

We found that male students were more likely to 

be obese compared to female students, a differ-

ence previously reported in studies on adolescents 

conducted in Puerto Rico, 32 Brazil,32 Saudi Arabia30 

and the Asian-American population of the United 

States.33 However, the differences in prevalence 

observed between sexes were small, so our study 

was not consistent with the predominance of the 

male or female sex in the distribution of excess 

weight.34

Another modifiable risk factor that was indepen-

dently associated with obesity was low level of 

physical activity. This finding was consistent with 

a growing body of evidence demonstrating that 

physical inactivity is an important risk factor in the 

development of obesity during adolescece.35-37 A 

meta-analysis of randomised controlled trials38 in 

which the intervention was a programme of aero-

bic exercise lasting at least four weeks in children 

and adolescents aged 2 to 18 years with over-

weight or obesity found a reduction in BMI of 1.08 

kg/m2. A cross-sectional study conducted between 

2001 and 2002 in adolescents aged 10 to 16 years 

in 34 countries found that a low level of physical 

activity and a large number of hours of television 

viewing were associated with overweight, inde-

pendently of dietary variables.39 A review that as-

sessed risk factors for overweight and obesity in 

adolescents in Asian countries found that six out 

of eight studies reported that physical inactivity 

was associated with excess weight.40

As occurred in other studies, we did not find an as-

sociation between nutritional status and modifia-

ble risk factors such as consumption of carbonated 

drinks, snacks or fruits and vegetables. A study 

conducted in Canada in children aged 11 to 16 

years did not find a clear association between 

weight and patterns of consumption of fruits, veg-
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etables and snacks36; and an association between 

overweight/obesity and consumption of fresh 

fruit, vegetables, carbonated drinks and fast food 4 

or more days a week was also not found in children 

and adolescents aged 5 to 18 years in northern 

China.41 A possible explanation for the absence of 

an association would be the increased probability 

of recall bias in relation to food consumption in in-

dividuals with overweight and obesity compared 

to individuals with normal weight42; on the other 

hand, in our study we only obtained data for the 

frequency of food consumption, without consider-

ing portion sizes for unhealthy foods, which may 

have been larger in adolescents with excess 

weight.

We found that the probability of overweight and 

obesity decreased when symptoms of depression 

were mild or absent. Since this was a cross-sec-

tional study, we could not establish a temporal 

relationship as a criterion to determine causality. A 

study in a representative sample of adolescents in 

Canada reported that obesity between ages 6 and 

12 years increased the risk of depression at age 13 

years.16 Another study analysed the association 

between depression symptoms and increases in 

BMI in adolescents aged 11 to 16 years, and con-

cluded that symptoms of depression were not a 

predictor of excessive weight gain in adoles-

cence.15 In our study, we found that the perception 

of excess weight was associated with the presence 

of overweight and obesity; however, a study con-

ducted in Spanish adults and adolescents found 

that despite the increase in the prevalence of ex-

cess weight between 1987 and 2007, the parents 

of children of either sex increasingly perceived as 

normal the weight of their children with objective 

excess weight.43

Our study did not find an association between nu-

tritional status and any form of school bullying 

(aggression and victimization). Our findings are 

similar to those reported in studies on adolescents 

in the United States18 and Finland,20 in which the 

presence of overweight or obesity were not associ-

ated with bullying or victimization. However, a 

meta-analysis published in 2014 found that the 

probability of being victimised was 19% greater in 

adolescents with overweight, and 51% greater in 

obese adolescents17; furthermore, a study of Ital-

ian adolescents found that involvement in bully-

ing depended on the degree of excess weight, with 

severely obese male adolescents being at higher 

risk of being victimised and being aggressors; the 

same study found that obese adolescents were 

more often involved as aggressors compared to 

adolescents with normal weight or overweight.19

The results of this study must be interpreted tak-

ing its weaknesses into account. The first weak-

ness is that the study sample was obtained from a 

study that was originally designed to estimate the 

prevalence of metabolic syndrome, and thus, the 

overweight and obesity estimates may not be ex-

trapolated to the population under study; second, 

the potential for recall bias in the assessment of 

physical activity, the family history, dietary habits 

and school victimization/bullying, which could be 

a reason for the absence of an association with ex-

cess weight; last of all, the cross-sectional design 

did not allow us to establish causal relationships 

between the several factors analysed in relation to 

excess weight.

To conclude, we found that three out of every ten 

adolescent students that resided in urban areas in 

the Peruvian Andes had excess weight, and that 

overweight was the most frequent abnormality. A 

low level of physical activity was the main inde-

pendent risk factor for the development of obesity. 

Adolescents attending private schools were at 

higher risk of overweight and obesity; however, 

this association was influenced by lifestyles such 

as adequate water intake and optimal rest, which 

behaved as confounders. The results of our study 

support the need to implementing strategies to 

increase the level of physical activity in the educa-

tional environment and for this healthy habit to be 

then transferred to the home. While we did not 

find an association with specific dietary habits, the 

high consumption of alcoholic and carbonated 

beverages and snacks was alarming.
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