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Abstract
Objective: To evaluate the impact of a community program aimed at improving the children malnutrition in a rural community of the State of Chiapas, Mexico, 2013. Material and Method: Descriptive study of the evaluation program from a secondary database of nutritional data registry of
113 children under five years of age in a rural area of Mexico. The intervention and the survey were
carried out during 2013. Baseline and 4-month measurements were recorded. The World Health
Organization (WHO) Anthro software was used to calculate nutritional status indicators. According
to WHO guidelines, the following data were estimated: weight for age (W/A), height for age (H/A),
weight for height (W/H), and Body mass index for age (BMI/A). Position and dispersion measures
were calculated; Student’s T-test, Kruskal-Wallis, and MacNemar test were used for paired data and
linear regression. Results: Between the beginning and the end, the median of the Z W/H went from
-0.7 (p25 -1.24, p75 -0.01) to -0.62 (p25 -1.09, p75 -0.15). The prevalence of low weight decreased
from 5.31% (CI 2.38-11.44) to 4.42% (CI 1.83-10.32) (Z BMI/A). The appropriate weight according
to Z score W/H increased from 78.76% (CI 70.12-85.43) to 84.96% (76.98-90.51). In the subgroup
with low initial weight, the mean of Z BMI/A and Z W/H increased 0.4 (p = 0.003). The change in the
mean of Z W/H was 0.02 points in the subgroup that received the direct transfer program and of -0.3
in which it did not (p = 0.020). Conclusions: It is concluded that the community program during the
four months of implementation contributed to improve some anthropometric indicators, although
no apparent effects were found in indicators related to chronic malnutrition.
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Introduction
In recent decades, Latin America has seen improvements in some aspects related to the protection of
children’s rights1. However, the evidence highlights several problems that negatively affect their health and
have an impact on healthy and harmonious development2,3.
In Mexico in 2014, it was observed that 55.2% of
children between the ages of 2 and 5 were below the
poverty line and 13.1% were extremely poor3, which is
one of the main social determinants of health and nutrition4 especially undernutrition during the first years
of life that is a cause and effect of poverty5.
Child malnutrition is a serious problem in Latin
America and the Caribbean that violates the right to
life and constitutes a multi-causal pathological state
with significant effects on child development6. It includes socially determined biological processes7,8 related
to social and environmental conditions9.
Malnutrition includes undernutrition (wasting,
stunting, and underweight), vitamin or mineral imbalances, overweight, obesity, and diet-related non-communicable diseases10.
According to World Health Organization (WHO)
data, fifty-two million children under five years of age
are wasted, 17 million present severe wasting and 155
million are stunted, while 41 million are overweight or
obese10.
In Mexico, based on the National Survey of Health
and Nutrition Mid-way 2016 (ESANUT) was estimated that the prevalence of overweight was 17.9% and
15.3% of obesity in children between 5 and 11 years11.
However, both acute and chronic malnutrition is still
a major problem in the country12-14, where it was observed that during the period from 1990 to 2009 there
have been nearly 35,000 deaths of children under the
age of five due to undernutrition12.
As some authors suggest, malnutrition in its multiple forms is currently a public health challenge15,16 with
significant impacts on the physical, psychological, and
social spheres17 of children.
There are significant gaps in the nutritional status
of children from urban areas compared to those from
rural areas. In Mexico, the chronic malnutrition prevalence in the rural population is twice as high as in the
urban area14.
A recently published systematic review showed
that factors associated with stunting and low weight in
children could be derived from the social and environmental spheres, including low education, inadequate
nutrition and health status of the mother, household
poverty, and rural residence18.
Another study found that stunting in boys and girls
was associated with lower schooling, reduced school
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performance and increased likelihood of living in poverty during adulthood19, making child malnutrition
a priority issue on the public health agenda that will
require complex interventions at the community level
with a holistic and participatory approach18,20,21.
This study emerges as part of a community program carried out by the international non-profit organization Partners in Health (PIH) and its main objective was to evaluate the impact of a community program
aimed at improving malnutrition on children in a rural
community in Chiapas, Mexico, 2013.

Material and Method
Study type
Descriptive, analytical and longitudinal study of
a program evaluation based on a secondary database from the records of individual nutritional data of
children under five years of age belonging to the international organization Partners in Health in the rural
community of La Soledad, Chiapas, Mexico, during
2013.
Partners in Health is actively working in the Sierra
Madre de Chiapas, Mexico’s poorest state, along with
the Ministry of Health. Data from the organization indicated that in 2016 more than 28,000 medical consultations were provided to the population, 142 communities are currently covered and more than 300 patients
were accompanied to receive specialized care22.
Participants
The inclusion criteria during the program were to
present at least one of the following diagnoses at the
start of the program: acute malnutrition (low weight
measured by BMI-for-age Z-score or weight-for-height
Z-score), chronic malnutrition (very low height; low
height measured by Height-for-age Z-score), and/or to
be of normal weight, but at risk of acute or chronic
malnutrition (defined by the following criteria: low
weight-for-age alert diagnosis, low height-for-age alert,
or low weight-for-height alert). In addition, belong to
the community covered by the program, proximity to
the health clinic, to be up to five years old, and present
written or verbal authorization from the mother/father
or guardian.
Since it was a community program, no sample size
was applied and all children of both sexes who met the
inclusion criteria in the program were included in the
intervention group (IG).
For the data collection on nutritional status diagnosis and sociodemographic data of the child, a collection instrument was implemented that consisted of an
observation guide and recording of anthropometric
measurements that was carried out by the staff of the
community of La Soledad health clinic.
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Before the program implementation, the clinic’s
health team was trained in anthropometric measurement techniques following the guidelines of the training manual for health personnel “Child Nutrition
and Growth Surveillance” of the Mexican Ministry of
Health in order to standardize measurements. To estimate weight, we used a baby scale in children under
two years and a platform scale for children over two
years with an accuracy of 100 g and for height, we used
an infantometer for children under two years and a
stadiometer for children over two years.
During the data collection at the beginning of the
program, the mother (self-report) was asked if her
child was born at term to correct age in cases of premature infants.
In this analysis, the World Health Organization’s
(WHO) Anthro software was used to calculate nutritional status indicators of children. The following
were estimated: Weight-for-age (W/A), Height-forage (H/A), Weight-for-height (W/H), and Body mass
index-for-age (BMI/A) according to WHO guidelines23.
Activities carried out in the program
Before starting the program, mothers of children
were invited to participate with inclusion criteria captured through spontaneous consultation, by the health
clinic doctor or nurse referral, through advertisements
(with megaphones), and/or home visits.
It took four months to perform this analysis (baseline measurements and at four months) as this is the
time in which the community program was implemented and whose recorded data are available.
The methodology for planning and carrying out
program activities was based on the approach levels of
the Ecological Model24 which had the child as the main
focus, considering the interrelation of individual, family, social and community elements.
1. Microsystem: related to the closest environment
of the malnourished child, is the place where the
person can interact face-to-face easily, such as at
home and in the health system.
Health System
- Advice, education, and screening of nutritional
status by health professionals in an outpatient clinic.
- Individual monthly medical and nutritional follow-up consultations with implementation of a
24-hour food reminder, personalized nutritional
advice, implementation of the ad hoc undernutrition risk factor survey, evaluation and follow-up
of the nutritional status and implementation of
ELCSA (Latin American and Caribbean Food Security Scale).

-

-

Nutritional supplementation (multivitamins,
iron), and probiotics with Lactobacillus rhamnosus GG (for diarrhea management).
Deworming program control and implementation.
Biochemical hemoglobin measurement.
Counseling and awareness-raising opportunities
among mothers and caregivers in the waiting room
of the health clinic.

Home
- Planned monthly home visits to children at higher
social risk.
2. Mesosystem: comprises the interrelationships of
two or more environments in which the developing child is actively involved.
- Community kitchen run by mothers: with the
main focus on the organization and empowerment
of mothers to carry out fundraising activities, purchase and food processing.
3. Exosystem: refers to one or more environments
that do not include the developing child as an active participant, but in which occur the events affecting the child.
- Community education workshops: monthly
theoretical-practical workshops planned and carried out by health professionals. The topics were
healthy eating, food and culture, healthy cooking,
and hygiene. Tools and teaching materials were
available.
- Microenterprises by obtaining microcredits for
women: through a government program.
- Obtaining farm animals for self-consumption: selection of families, training, and delivery of farm
animals with subsequent follow-up.
- Homemade egg incubator development: design
and production of a homemade egg incubator.
- Training and implementation of community vegetable gardens: in community spaces with the aim
of becoming a socio-pedagogical and awarenessraising tool to progress towards the family vegetable garden.
4. Macrosystem: comprised of the culture and subculture in which the person and all the individuals of
their society develop. It is the broadest context and
refers to forms of social organization.
- Intersectoral agreements: between the education
area at the local level, community leaders, governmental and non-governmental organizations.
Activities were coordinated with the Diconsa (food
assistance) and Oportunidades (direct transfer)
programs.
413
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Dependent Variables
• Height-for-Age Z-score, BMI-for-Age Z-score,
and Weight-for-Height Z-score.
• Nutritional status according to BMI-for-Age Zscore (Low weight; Low weight warning, Adequate
weight; High weight, and Very high weight).
• Nutritional Status according to Weight-for-Height
Z-score (Severe Acute Malnutrition; Moderate
Acute Malnutrition; at Risk of Acute Malnutrition;
Adequate weight-for-height; at Risk of overweight
or overweight; Obesity).
• Nutritional status according to Height-for-Age
Z-score (Very low height; Low height; Low height
warning; Appropriate height, and High height).

Health during its work in the territory as part of a program implemented during 2013.
At the beginning of the program, mothers, fathers
and/or guardians of children were asked for written
and/or verbal consent for their child’s participation.
The research team requested in writing to use the
database and before analyzing it, it was previously deidentified by the responsible body.
The protocol was evaluated and approved by an
ethics committee and is exempt from informed consent signature as it worked with secondary data from a
public health registry.

Results
Independent variables
• Social protection program: defined as self-report
at the time of entering the intervention of receiving social protection through the Diconsa food
assistance program and/or direct money transfer
through the Oportunidades program.
• Child’s age (in months).
• Child’s sex (male/female).
Statistical analysis
A descriptive analysis of the variables of interest
was performed using position and dispersion measures
(mean, median, standard error and 25th and 75th percentiles) according to the data distribution in the case
of continuous variables, as well as absolute and relative
frequency for categorical data.
Diagnostic prevalence of nutritional status and its
95% confidence interval were estimated.
The normal distribution of continuous data (body
weight, height, and Z-score) was assessed using graphical methods (histogram), the Shapiro-Wilk test and
Bartlett’s test were used for variances analysis.
Subjects who did not have baseline data on all variables under analysis were removed from the database.
The Z-scores and nutritional status diagnostics calculations were performed following WHO guidelines by
two independent researchers. In all cases, standardized
data were used through the Z-score.
Analysis of changes in nutritional status at the
beginning and the end of the program at the individual level were carried out using the Student’s T-test,
Kruskal-Wallis nonparametric test, MacNemar test for
paired data and simple linear regression. Statistical significance in all cases was p < 0.05 and 95% confidence
level. The statistical software used for all analyses was
Stata 14.
Ethical aspects
This study was carried out based on the analysis of
a secondary database of data produced by Partners in
414

The sample at the beginning of the program was
113 children represented by 46% male and 54% female, and at the end of the program was 112 subjects (1%
loss rate).
The mean age at baseline was 31 months (CI 27.934.0), which was lower in boys (mean 28.2 months
with CI 24.0-32.4) than in girls (mean 33.3 months
with CI 29.0-37.7).
The initial body weight was slightly higher in girls
than in boys (10.9 kg vs. 10.6 kg), where height followed the same trend (85.1 cm vs. 82.5 cm). 62% of
the sample were receiving direct cash transfer program
and 33.6% were receiving food assistance (Table 1).
Table 2 shows the comparison of the anthropometric indicators at the beginning and at the end of the
community program. In the BMI-for-age and Heightfor-age Z-score indicators, the median was similar in
both stages, while the median of weight-for-height Zscore went from -0.7 (p25 -1.2; p75 -0.0) to -0.6 (p25
-1.1; p75 -0.1).
The nutritional diagnosis estimated by the BMIfor-age Z-score showed that the low weight prevalence
went from 5.3% (CI 2.4-11.4) to 4.42% (CI 1.8-10.3)
between the start and end of the program, where the
appropriate weight category was from 83.2% (CI 75.989.1) to 86.7 (CI 79.0-91.9) between these stages (Table 2).
Regarding the Height-for-Age Z-score, it was observed that the diagnostic category of very low height
went from 10.6% (CI 6.1-17.9) to 6.2% (CI 2.9-12.5),
while the low height category remained unchanged
with 30.1% of prevalence (CI 22.2-39.3) between the
beginning and the end of the intervention (Table 2).
When analyzing nutritional status according to
weight-for-height Z-score, it was observed that moderate acute malnutrition went from 5.3% (CI 2.4-11.4)
to 4.4% (CI 1.8-10.3), adequate weight-for-height had
an increase from 78.8% (CI 70.1-85.4) to 84.9% (76.990.5), where reductions in prevalence were also obser-
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Table 1. Anthropometric baseline characteristics of the diagnosis of nutritional and sociodemographic status of children according to sex
Male (n = 52)

Female (n = 61)

Total (n = 113)

Variables

Mean

CI

Median

p25-p75

Mean

CI

Median

p25-p75

Mean

CI

Median

p25-p75

Child's age
(in months)

28.2

24.0; 32.4

30.1

13.6; 40.1

33.3

29.0; 37.7

33.6

21.2; 48.5

31.0

27.9; 34.0

31.5

17.1; 45.7

Weight(kg)

10.6

10.0; 11.2

10.8

8.9; 12.3

10.9

10.2; 11.6

11.1

9.9; 13.0

10.8

10.3; 11.3

10.9

9.3; 12.5

Height (cm)

82.5

79.0; 86.1

84.5

69.5; 91.5

85.1

81.5; 88.7

87.0

71.0; 93.0

83.9

81.4; 86.4

86.0

70.0; 92.0

BMI

15.8

15.2 ;16.4

15.3

14.2; 17.2

15.0

14.6; 15.4

14.9

13.9; 15.6

15.0

14.6; 15.4

14.9

13.9; 15.6

Height-forAge Z-score

-2.1

-2.4; -1.8

-1.9

-2.5; -1.3

-1.6

-1.9; -1.4

-1.7

-2.3; -1.1

-1.8

-2.0; -1.7

-1.8

-2.4; -1.1

BMI-for-Age
Z-score

-0.3

-0.7; 0.0

-0.4

-1.1; 0.5

-0.5

-0.7; -0.2

-0.6

-1.2; 0.1

-0.4

-0.6; -0.2

-0.5

-1.2; 0.2

Weight-for-0.45
Height Z-score

-0.9; -0.1

-0.7

-1.3; -0.2

-0.5

-0.7; -0.2

-0.6

-1.2; -0.1

-0.5

-0.7; -0.3

-0.7

-1.2; -0.0

N

%

CI

N

%

CI

N

%

CI

Low weight

5

9.6

3.9-21.4

1

1.6

0.2-11.1

6

5.3

0.2-11.4

Low weight warning

3

5.8

1.8-16.7

6

9.8

4.4-20.5

9

7.9

4.1-14.7

41

78.8

65.4-88.0

53

86.9

75.6-93.4

94

83.2

74.9-89.1

3

5.8

1.8-16.7

1

1.6

0.2-11.1

4

3.5

1.3-9.2

9

17.3

9.1-30.3

3

4.9

1.6-14.4

12

10.6

6.1-17.9

Low height

16

30.8

19.6-44.8

18

29.5

19.3-42.3

34

30.1

22.2-39.3

Low height warning

11

21.1

11.9-34.6

15

24.6

15.3-37.1

26

23.0

16.1-31.8

Appropriate height

16

30.8

19.6-44.8

25

40.9

29.2-53.9

41

36.3

27.8-45.7

Severe Acute Malnutrition

1

1.9

0.3-12.9

0

0

0

1

0.9

0.1-6.2

Moderate Acute Malnutrition

5

9.6

3.9-21.4

1

1.6

0.2-11.1

6

5.3

2.4-11.4

Risk of Acute Malnutrition

3

5.8

1.8-16.7

8

13.1

6.6-24.4

11

9.7

5.4-16.9

40

76.9

63.3-86.6

49

80.3

68.2-88.6

89

78.8

70.1-85.4

Risk of overweight

1

1.9

0.3-12.9

3

4.9

1.6-14.4

4

3.5

1.3-9.2

Obesity

2

3.8

0.9-14.5

0

0

0

2

1.8

0.4-6.9

Receive social protection

N

%

CI

N

%

CI

N

%

CI

Food assistance

20

38.5

26.1-52.5

18

29.5

19.3-42.3

38

33.6

25.4-42.9

Direct transfer

32

61.5

47.5-73.9

38

62.3

49.4-73.7

70

61.9

52.5-70.5

Diagnosis of nutritional status
BMI-for-Age Z-score

Adequate weight
High weight
Height-for-Age Z-score
Very low height

Weight-for-Height Z-score

Adequate weight-for-height

Age is defined as decimal years completed at the time of data collection. Coporal weight expressed in Kg. Height expressed in cm. BMI: Body
mass index. Z score is defined as: reference lines of growth curves, also known as standard deviation score (SD) according to WHO guidelines. Receive social protection is defined as: receiving the Diconsa Program and / or Program Oprotunidades at the moment of entering the
intervention. CI: 95% confidence interval. p25-p75: Percentiles 25 and 75.
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Table 2. Comparison of the anthropometric variables and the diagnosis of children's nutritional status at the beginning and
end of the program (N = 113)
Star
Nutritional variables

Final

Mean (CI)

Median (p25-p75)

Mean (CI)

Median (p25-p75)

Height-for-Age Z-score

-1.8 (-2.0;1.7)

-1.8 (-2.4; -1.1)

-1.9 (-2.1; -1.1)

-1.8 (-2.4; -1.3)

BMI-for-Age Z-score

-0.4 (-0.6;-0.2)

-0.5 (-1.2; -0.2)

-0.4 (-0.6; -0.3)

-0.5 (-1.0; 0.1)

Weight-for-Height Z-score

-0.5 (-0.7;-0.3)

-0.7 (-1.2; -0.0)

-0.6 (-0.8; -0.4)

-0.6 (-1.1; -0.1)

n/N

% (CI)

n/N

% (CI)

6/113

5.3 (2.4; 11.4)

5/113

4.4 (1.8; 10.3)

Diagnosis of nutritional status
BMI-for-Age Z-score
Low weight
Low weight warning

9/113

7.9 (4.1; 14.7)

8/113

7.1 (3.5;13.6)

Adequate weight

94/113

83.2 (75.9; 89.1)

98/113

86.7 (79.0; 91.9)

High weight

4/113

3.5 (1.3; 9.2)

1/113

0.9 (0.1; 0.6)

NA

NA

1/113

0.9 (0.1; 0.6)

Very low height

12/113

10.6 (6.1; 17.9)

7/113

6.2 (2.9; 12.6)

Low height

34/113

30.1 (22.2; 39.3)

34/113

30.1 (22.2; 39.3)

Low height warning

26/113

23.0 (16.1; 31.8)

31/113

27.4 (19.9; 36.5)

Appropriate height

41/113

36.3 (27.8; 45.7)

40/113

35.4 (27.0; 44.8)

NA

NA

1/113

0.9 (0.1; 0.6.2)

Severe acute malnutrition

1/113

0.9 (0.1; 6.2)

1/113

0.9 (0.1; 6.2)

Moderate Acute Malnutrition

6/113

5.3 (2.4; 11.4)

5/113

4.4 (1.8; 10.3)

Risk of Acute Malnutrition

11/113

9.7 (5.4; 16.9)

8/113

7.1 (3.5; 13.6)

Adequate weight-for-height

89/113

78.8 (70.1; 85.4)

96/113

84.9 (76.9; 90.5)

Risk of overweight or overweight

4/113

3.5 (1.3; 9.2)

2/113

1.8 (0.4; 6.9)

Obesity

2/113

1.8 (0.4; 6.9)

1/113

0.9 (0.1; 6.2)

Very high weight
Height-for-Age Z-score

High height
Weight-for-Height Z-score

CI: 95% confidence interval. p25-p75: Percentiles 25 and 75. NA: not applicable.

ved in the indicators of overweight risk, overweight,
and obesity (Table 2).
When analyzing the change in anthropometric indicators according to initial nutritional status, it was
observed that there was an increase in the mean BMIfor-age and Weight-for-height Z-scores of approximately 0.4 points in the initial low weight diagnostic
subgroup, which was statistically significant (p = 0.0),
although this was not reflected in the Height-for-age
Z-score (Table 3).
The BMI-for-age Z-score difference was 0.2 in the
group older than two years while it was -0.5 in the
group younger than that age (p = 0.0) (Table 4).
Regarding the changes in the mean height-for-age
Z-score, significant differences were found according
416

to sex, which was -0.1 points in girls and 0.3 in boys
(p = 0.0). In children under two years of age, it was 0.5,
and in children older than that age it was -0.1 (p = 0.0)
(Table 4).
In the mean weight-for-height Z-score, it increased statistically significantly in the subgroup older
than two years compared to the one younger than or
equal to two years (p = 0.0). In this indicator, a 0.0
coefficient was found in the group that received direct
money transfer program while the coefficient was -0.3
in the group that did not. These are statistically significant differences (p = 0.1) (Table 4).
97% of children maintained their adequate or better nutritional status from the beginning to the end
of the program, while only 3% of children with low
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Table 3. Change of anthropometric indicators of children between the start and end of the program according to the initial
nutritional diagnosis (N = 112)
BMI-for-Age Z-score
Initial diagnosis
Change in anthropometric
indicators

Low weight

Risk of low weight

Adequate weight

High weight

Coef.

CI

p

Coef.

CI

p

Coef.

CI

p

Coef.

CI

p

-0.3

-0.6; 0.1

0.1

-0.2

-0.3; -0.0

0.0

0.1

-0.1; 0.3

0.3

0.6

-1.1; 2.3

0.3

BMI-for-Age Z-score

0.5

0.2; 0.7

0.0

0.3

0.1; 0.6

0.1

-0.1

-0.2; 0.1

0.2

-0.8

-2.4; 0.8

0.2

Weight-for-Height Z-score

0.4

0.2; -0.6

0.0

0.3

0.5; 0.6

0.0

-0.1

-0.3; 0.0

0.1

-1.4

-3.6; 0.7

0.1

Height-for-Age Z-score

Coef .: coefficient obtained by a simple linear regression model (bivariate), where the dependent variables were: difference in the Z score
of BMI / age, size / age (only in children with acute malnutrition in the basal stage) and Weight / height between the initial stage and at 4
months of follow-up. The independent variable was the initial diagnosis obtained by the Z Score BMI / age. p: level of statistical significance
< 0.05. CI: 95% confidence interval. Z score: reference lines of growth curves also known as standard deviation (SD) score according to WHO
guidelines.

Table 4. Mean difference of the anthropometric indicators in children between the start and end of the program according to
sociodemographic variables (N = 112)
BMI-for-Age Z-score
Demographics

Height-for-Age Z-score

Weight-for-Height Z-score

N

Mean*

SE

CI

P

Mean*

SE

CI

P

Mean*

SE

CI

P

60
52

0.0
-0.1

0.1
0.1

-0.2; 0.2
-0.3; 0;1

0.3

-0.1
0.3

0.1
0.1

-0.3; 0.1
0.0; 0.5

0.0

-0.0
-0.2

0.1
0.1

-0.3; 0.1
-0.4; 0.0

0.4

Less than or equal to 2 years 39
Older than 2 years
73

-0.5
0.2

0.2
0.0

-0.8; -0.2
0.1; 0.3

0.0

0.5
-0.1

0.2
0.0

0.0; 0.9
-0.2; -0.1

0.0

-0.7
0.2

0.2
0.0

-1.0; 0.3
0.1; 0.3

0.0

42
70

-0.2
0.0

0.1
0.1

-0.5; 0.1
-0.1; 0.2

0.1

0.1
0.0

0.2
0.1

-0.2; 0.5
-0.1; 0.2

0.4

-0.3
0.0

0.2
0.1

-0.7; 0.0
-0.1; 0.1

0.0

74
38

-0.1
-0.0

0.1
0.1

-0.3; 0.1
-0.2; 0.2

0.6

0.1
0.1

0.1
0.1

-0.1; 0.3
-0.2; 0.3

1.0

-0.1
-0.0

0.1
0.1

-0.4; 0.0
-02; 0.2

0.4

Sex
Female
Male
Child's age

Receive direct transfer
Do not
Yes
Receive food assistance
Do not
Yes

*Average difference in the Z score of BMI / age, height / age and weight / height between the initial stage and at 4 months of follow-up.
p: level of statistical significance < 0.05. CI: 95% confidence interval. SE: standard error.

weight or at risk of low weight had diagnostic improvements measured by the BMI-for-age Z-score moving
to a higher category.
56.1% of children with an initial diagnosis of low
height or at risk of low height achieved a height appropriate to their age (height-for-age Z-score) and
according to the weight-for-height Z-score, 33% who
presented some type of malnutrition or was at risk improved their initial diagnosis. However, in all analyses,
these differences were not statistically significant (Table 5).

Discussion
In conclusion, the community program carried out
on children under five years of age in a rural area of
Chiapas, Mexico during the four months of its implementation has contributed to improving the anthropometric indicators BMI-for-age and weight-forheight Z-scores, mainly in groups with an initial low
weight diagnosis. However, no apparent effects were
observed in indicators related to chronic malnutrition
in the studied population.
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Table 5. Maintenance of the diagnostic category of children's nutritional status between the start and end of the program
(n = 113)
BMI-for-Age Z-score
Final diagnosis

Low weight and risk of low weight

Initial Diagnosis

n

Low weight and low weight risk
Adequate or superior weight

10 (100)
3 (2.9)

(%)

Adequate weight or more
n

(%)

0 (0)
100 (97.1)

Total
n

p

(%)

10 (100)
103 (100)

0.1

Total

p

Height-for-Age Z-score
Final diagnosis
Initial Diagnosis
Low height and low height warning
Appropriate height or more

Low height and low height warning
n

(%)

61 (43.9)
11 (4.5)

Appropriate height or more
n

(%)

11 (56.1)
30 (95.5)

n

(%)

72 (100)
41 (100)

1.0

Z Score Peso/talla
Final diagnosis

Initial Diagnosis
Severe Acute Malnutrition, Moderate
Acute Malnutrition and Risk of Acute
Malnutrition
Adequate or superior weight

Severe Acute Malnutrition, Moderate
Acute Malnutrition and Risk of Acute
Malnutrition
n

(%)

Total

p

Adequate or superior weight
n

(%)

n

(%)

12 (66.7)

6 (33.3)

18 (100)

2 (2.1)

93 (97.9)

95 (100)

0.2

p: level of statistical significance < 0.05

Child malnutrition in rural contexts has been a
priority issue on the public agenda of the countries of
Latin America and the Caribbean for decades. The first
relevant studies on the subject date from 197525.
In the region, there are some published data on interventions focused on improving child malnutrition
in children under five years of age25,26-28 however, there
are few publications on community interventions with
holistic approaches addressing both individual and
socio-environmental aspects where the children’s biographies of rural areas are developed.
At the beginning of the intervention, a high chronic
malnutrition prevalence was observed, in accordance
with the study carried out by Rivera et al.14 in children
in Mexico.
An interesting result of our study was the increase in the BMI-for-age and weight-for-height Z-scores,
mainly in subgroups with low weight and at risk of low
weight between the beginning and the end of the program. This result was similar to what was published by
another study carried out in Chile29.
Nearly one-third of the studied children who entered the intervention with low weight or at risk of low
weight developed positively their diagnosis of weightfor-height. However, 4% of those who entered with the
right height-for-age, their nutritional status worsened.
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This could be explained by the short intervention period or by potential inaccuracies in anthropometric
measurements, although this last aspect could be controlled from the training of health personnel before
beginning the program implementation.
Although it was observed that the very low height
prevalence slightly decreased between the beginning
and the end of the program, no effects of the program
were found on indicators related to chronic malnutrition (height-for-age Z-score) in the studied population. We are aware that the short implementation
period of the program (four months) invalidates the
ability to achieve effects on height. As proposed by
Galván et al.30, even when there are gains in height, the
reduction of chronic malnutrition prevalence would
occur in the long term.
Improvements in height-for-age were also found in
the subgroup of children under two years of age. This
could be related to the so-called “1,000 days of opportunities for nutrition interventions”31, where there is
compensatory growth capacity after a stunting period.
Our results are consistent with other studies conducted in Latin America32-34.
In our study, there were improvements in the indicators Weight-for-height and Height-for-age Z-scores (which was statistically significant only in the first
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case) in the subgroup that received social protection
program through direct money transfer. This would
indicate the potential of these programs to contribute
to improving child nutrition30.
This study also demonstrated gender differences in
the mean change in the height-for-age Z-score before and after the intervention, with better results in the
subgroup of boys compare to girls. It is important to
note that at the beginning of the intervention, boys had
a higher prevalence of chronic malnutrition than girls,
a result consistent with other studies conducted in Latin America34,35. Possibly during the intervention, there
could have been a greater growth acceleration and a
rapid compensatory recovery in the children as Victora
C suggest31.
One of the main strengths of the study lies in the
importance of evaluating the impact of community
programs promoted by third sector entities and the
State. Evidence indicates that there are significant socioeconomic inequities in undernutrition in both urban and rural areas36 and local community programs
need to be implemented and evaluated to improve
malnutrition and reduce these inequity gaps.
The main limitation of the study is the short intervention period, which invalidates the possibility of
seeing global changes and specific improvements in the
diagnosis of short stature and impacts on longitudinal
growth in the studied group.
Another limitation is the absence of a control
group. However, it is important to consider that there is a dissociation between the obtained evidence in
experimental studies in the field of health and application in the real world37, where such flexible designs
could be considered acceptable and realistic.
This study provides scientific evidence in the evaluative research field on community nutrition programs with an integrated approach aimed at children
from rural areas, a subject with a little-documented
background in the region.

Conclusions
Although the community nutrition program had a

positive impact on anthropometric indicators linked
to acute malnutrition in early childhood, no changes
were observed in the nutritional indicators related to
chronic malnutrition, which could be due to the short
time period of the nutritional intervention.
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