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Abstract  Background: Being child nutritional status the impact variable, food and nutritional security elements included 
interactions between social, demographic, productive, and health conditions among others and the comprehensive 
intervention assessed changes in availability, access, utilization and stability over time. Aims: Assess the impact of a 
comprehensive intervention on food and nutritional security in families with children less than 5 years in Andean 
communities of central Peru. Method: A pre experimental pre-post study was realized. The first measurement corresponded 
to baseline and the second to the end line, after 3 intervention years. The information was processed in SPSS V.16.0. Results: 
Before the intervention stunting and anemia prevalence were 45.57 and 61.38%, respectively, after 3 years decreased by 6.37 
and 8.71%, respectively. Diarrhea was reduced from 39.3 to 33.8%. Families implemented organic gardens, greenhouses and 
raising guinea pigs, improving their feeding practices, health and housing conditions. Conclusions: the comprehensive 
intervention allowed to reduce the prevalence of chronic malnutrition, anemia and diarrhea in children under 5 in 6 districts of 
Junin as well as to improvement other indicators of health and personal hygiene, housing conditions and other aspects related 
to family food production. Beneficiary families have increased consumption and food production (home gardens, 
greenhouses, and breeding of guinea pig and poultry) and improved kitchen conditions and housing. The logical framework 
responds to their purposes and participatory process was the essence of its success. 
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1. Introduction 
Since the 1960s, the fight against child malnutrition 

relied on welfare approaches of little impact. Food and 
Nutrition Security in theory and practice has evolved 
significantly in recent decades [1], being child nutritional 
status the nutritional system impact variable [2]. Recently, 
food security term applies to local level, family or 
individual level. Including food supply, access, and 
vulnerability, and sustainability [3]. The conceptual 
framework of food and nutritional security considers three 
physical elements and one temporary: availability, access, 
utilization and stability or sustainability [4]. 

Availability refers to food physical existence (own 
production and markets). Access is ensured when families 
and their members have resources to obtain appropriate 
foods for a nutritious diet. The food biological utilization 
refers to body's ability to ingest, digest and use food for 
everyday activities or store energy. Stability is the temporal 
dimension of nutrition security [3]. Food availability 
depends on family production, diversified production and  
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market supply, being the availability, in rural areas, related 
to access. Another determinant refers to environmental 
conditions; safe water availability, sanitation and safe 
environment, including housing, whose improvement 
reduces the presence of diarrhea and intestinal worms [5]. 

The intervention focuses on food security at household 
and individual level, considering to child nutritional status 
as the variable effect [6, 7]. The health status allows 
appropriate food use, is affected by adequate health care for 
mothers and children, and access to health services [8]. 

Food and nutrition security must be evaluated in order to 
determine the nature, extent and causes of food and 
nutrition insecurity. Findings allow us to design holistic 
interventions, with baseline, monitoring and evaluation 
indicators which assesses changes over time as well as 
program impact [2, 7]. Agricultural production and 
technology indicators are evaluated [9]. Intra family food 
distribution, feeding practices, diarrhea prevalence, acute 
respiratory infections, access to clean and safe water, 
environmental hygiene, use of latrines, waste dumps, etc. 
are evaluated too [10]. 

The malnutrition-driven factors include interactions 
between social, demographic, genetic, infectious and social 
conditions [11, 12]. Planning and implementing 
comprehensive public health schemes to prevent and 
alleviate child malnutrition as well as integrated and holistic 
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interventions is required in this area. 
To measure the nutritional status, we used 

anthropometric techniques [2, 13-16], and hemoglobin 
measurements [17]. These anthropometric indices were 
calculated in the Anthro V 3.2.2 [18] and compared with the 
new 2006 WHO Growth Pattern, which is the result of the 
multicenter study [19-22].  

In Peru, at the end of the 90s, promotional preventive 
approaches were introduced. The external assessment of the 
"Good Start" program reported a reduction of stunting and 
anemia of 4.3 and 5.9 % per year [23]. Another integral 
intervention applied in highland communities was the 
"Heart Family" in Cuzco, Huaraz and Ayacucho which 
allowed a reduction in the incidence of chronic malnutrition 
in more than 50 % in 15 years of operation [24]. 
Participants made family development plans, redesigned 
their homes, implemented organic gardens, increased 
animal husbandry and applied modern irrigation. Therefore 
they improved food availability and access as well as 
sewage disposal systems and home piped water [24, 25].  

The aim of this research was to determine the impact of a 
comprehensive food security and nutrition intervention 
developed over three years (March 2008 to March 2011) in 
450 poor rural families with children under 5 years of the 
Junin region, located in the central highlands of Peru, on 
chronic malnutrition and indicators of availability, access 
and use of food. These families are mainly characterized by 
developing agricultural activities, poor education, 
inadequate productive resources and low technology for 
food production. 

2. Material and Methods 
2.1. Type and Place of Study 

A pre experimental pre-post study was performed. The 
first measurement corresponded to the Baseline 2008 and the 
second to the End line of 2011. The intervention was 
conducted in rural families in 12 communities in 6 districts 
(Pancan, Huamali, Chambará, Quilcas, Acobamba and Tapo) 
of Junin Region; located between 3300-3600 masl, whose 
main activity is agriculture. 

2.2. Population and Sample 

The whole intervention was performed in 450 rural 
families with children less than 5 years, which corresponds 
to a baseline beforehand determined. The closing evaluation 
was applied to 100 families who had a continuing 
involvement during the three years of intervention. The 
sample size was determined considering the public nutrition 
recommendations for community studies [16], which is used 
when the baseline prevalence is known and changes after the 
intervention are expected. The sample corresponds to 6 
districts according to the number of beneficiaries in a 
community. 

 

2.3. Comprehensive Intervention 

Strategies including availability, access and food usage 
along with participatory methodologies were applied in order 
to increase family production by using sustainable 
agricultural technologies and local resources and family 
knowledge by improving hygiene and health conditions 
which result in best practices in maternal child health and 
nutrition. An agricultural production demonstration center 
was implemented with tutorial-training workshops, 
internships, modern irrigation systems, organic gardens, 
whole farms, improved breeding of guinea pigs, cultivated 
pastures installation as well as nutritional and health 
education workshops for mothers, improved stoves, and 
composting toilets. 

2.4. Baseline and End-line 

Baseline and end-line surveys were applied in households. 
The surveys were designed and validated according to the 
logical framework indicators of the program [26, 27, 21]. 
The evaluation considered data about the following variables: 
availability, access, consumption and use of food [16], as 
well as hemoglobin and anthropometric measurements. In 
each household, healthy living, organize gardens, upbringing 
and family farms, sewage and garbage disposal, hand 
washing and toilet corner among others were verified. For 
data collecting, interviewers were trained and the teams were 
standardized. 

2.5. Anthropometric Assessment and Hemoglobin 
Determination 

The children were weighed on a digital scale SECA - 
Unicef and height were measured in a properly standardized 
wooden mobile rod [13, 28, 29]. Hemoglobin was 
determined using a portable hemoglobin meter (HemoCue) 
following the recommended protocol [30, 31]. 
Anthropometric indices as Z scores were compared with the 
new international Child Growth Standards WHO-2011   
[19, 21, 22], determining the nutritional status of children 
under 5 years in the Antrho v.3.2.2 [18]. 

2.6. Information Systematization 

After validating data consistency, change rates between 
the end-line results and baseline were compared, using the 
SPSS v.16.0 and Excel. To determine the effect of the 
intervention on the prevalence of stunting and anemia, tests 
"t" to mean difference in independent samples was 
performed. Previously the percentage values were 
transformed angularly [32]. The values determined in each 
of the 6 districts involved in the intervention were considered 
as replicates. 

2.7. Ethical Aspects 

The study protocol was assessed and registered by the 
Research Center of the National University of Central Peru, 
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who also has functions of Ethics Committee. Survey 
objectives and assessment, stressing their voluntary and 
confidential participation were explained to all mothers 
participating in the study, who signed a consent form 
elaborated on the basis of specific codes of ethics for this 
type of study and validated by the graduate program in Food 
Security and Nutrition. 

3. Results 
3.1. Overview of Families at the End of the Intervention 

The average age of the mothers was 32.33 years (17-55 
years). The father age was 36.48 years (23-62 years). The 
educational level of the father is mostly secondary 
education (41%) and elementary education (28%) and 
mothers, elementary education (46%) and secondary 
education (45%). The 61% were cohabiting and 27% 
married.  

Of the 100 children under 5, assessed at the closing line, 
56 were males and 44 females. The average age was 
32.77±15.72 months. Families had 1.35±0.57 children 
under 5 years (1 to 4), regarded in study the younger child. 

Families in total were between 1-9 sons, and of children 
under 5 years included in the study, 29 were the firstborn, 
26 the second, 17 the third, 11 the fourth, 8 the fifth, 4 the 
sixth, 3 the seventh, 1 the eighth and 1 was the ninth child. 

3.2. Impact of the Intervention on Chronic Malnutrition 
and Infant Anemia 

Before the intervention, the stunting and anemia 
percentage in children under 5 in the 6 districts were: 
Chambara 44.25% and 71.80%, Quilcas 75.00% and 
56.25%, Pancan 32,75% and 59.45%, Huamali 41.60% and 
56,85%, Tapo 40.95% and 73.85%, Acobamba 38.9% and 
50.05% correspondingly. The overall averages of stunting 
and anemia before surgery were 45.57% and 61.38%, 
respectively. After the intervention rates of stunting and 
anemia in children under 5 were: Chambara 43.05% and 
61.80%, Quilcas 43.75% and 50.00% Pancan 32.50% and 
56.25%, Huamali 39.25% and 50.75%, Tapo 40.2% and 
53,55%, Acobamba 36.5% and 43.65%, correspondingly. 
On average, stunting and anemia at the end of the 
intervention were 39.21 and 52.67 %, respectively (Figures 
1, 2, 3 and 4). 

 

Figure 1.  Stunting prevalence before and after the intervention by district. Data expressed the average percentages in each of the 6 districts evaluated. 
The intervention allowed to reduce stunting in 6.36% (Test "t", p = 0.339) 

 

Figure 2.  Percentage difference between the end and basal prevalence of stunting by district (%). The greatest reduction in the stunting percentage after 
the comprehensive intervention was recorded in the district of Quilcas province of Huancayo (31.25 percentage points). On the contrary the smallest 
reduction occurred in Pancan district, province of Jauja. Mothers of Quilcas district had a more active role in the program development 
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Figure 3.  Prevalence of child anemia, before and after intervention by district (%). Data expressed the anemia average percentages in each of the 6 districts 
evaluated. The intervention allowed to reduce anemia in 8.71% (Test "t", p = 0.080) 

 

Figure 4.  Percentage difference between the final and baseline prevalence of anemia by district (%). The greatest reduction in the rates of anemia after 
the comprehensive intervention was recorded in the Tapo district in the province of Tarma, and Chambara district in province of Concepcion. The least 
impact on anemia was also recorded in the Pancan district in province of Jauja 

Table 1.  Impact of comprehensive intervention on food production, healthy practice and healthy house (%). After 3 years of intervention, were recorded 
positive changes in aspects related to the improvement of food production, health practices, and healthy condition house 

Assessed Variables Base-line End-line Change 

Family food production: 
- Produce and consume vegetables (family farms and home gardens) 
- Plant and produce potatoes, barley and maize for consumption and sale 
- Sow and produce "mashua" (Tropaeolum tuberosum) 
- Raising guinea pigs for consumption and sale 
- Raising chickens for their own consumption and sale 
- Technological improvement for animal husbandry family 

 
7.8 
54.2 
0.0 
16.0 
25.7 
5.8 

 
55.8 
75.3 
21.6 
51.3 
55.0 
43.0 

 
48.0 
21.1 
21.6 
35.3 
29.3 
37.2 

Healthy practices: 
- Exclusive breastfeeding prevalence (up to 6 months) 
- Diarrhea prevalence in children under 5 years 
- Children 12 to 36 months protected (vaccinations) 
- Proper hand washing practices 

 
55.4 
39.3 
60.3 
70.2 

 
70.6 
33.8 
93.0 
92.5 

 
15.2 
-5.5 
32.7 
22.3 

Healthy House: 
- Enhanced kitchen 
- Ecological refrigerator 
- Ecological toilet or latrine 
- Cobbled courtyards 
- Enhanced bedrooms 

 
9.6 
0.0 
10.5 
2.3 
0.0 

 
92.7 
81.9 
66.5 
21.9 
28.3 

 
83.1 
81.9 
56.0 
19.6 
28.3 
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On average, the implementation of the comprehensive 
intervention allowed a reduction of 6.36 (45.57 to 39.21%) 
percentage points in the stunting prevalence (p=0.339) and 
8.71 (61.38 to 52.67%) percentage points in anemia 
prevalence (p=0.087), demonstrating a positive impact of 
the intervention in reducing these indicators. 

3.3. Impact of the Intervention on Productive, Feeding 
Practices and Health 

The implementation of comprehensive intervention for 
three years allowed Junin rural families to improve the use of 
appropriate technologies in food production, by diversifying 
food production and improving their nutritional status, their 
feeding practices and health care as well as hygiene and 
sanitation practices at home (Table 1). 

4. Discussion 
In the first decade of this century, our country has been 

marked by malnutrition, poverty and exclusion, especially in 
rural areas of the mountains and jungle. Social, food and 
nutrition situation is summarized in a strong disparity; 
stunting in 2012 was 18.1%33, that is, one in five children 
under 5 suffer from stunting; however this average masks 
extreme situations, for example in Tacna region, the stunting 
was 3.1%, while in Huancavelica was 50.2%. In Junin the 
stunting was 24.4% in 2011 [33]. On the other hand the 
problems of food insecurity in mountain farm families are 
increasingly alarming, because their daily diet is based 
mainly on the little food they produced or obtained as 
compensation of their farm labors; intake rich in 
carbohydrates and low in protein and micronutrients     
[26, 27]. 

In the present study, we found low-income families with a 
low level of knowledge about nutrition and food in the 6 
districts evaluated. They have food insecurity problems, 
typical of poor families [26, 27, 12]. The intervention was 
improved as the activities leading to the development of 
productive capacities were performed (Table 1). It also 
improved health and nutrition practices, hygiene and 
sanitation, and participatory capacity. 

After end-line evaluating, evidence suggests that the 
comprehensive intervention had a positive impact, both 
reducing stunting and anemia in children (Figures 1,2,3,4) 
and playing an important role in changing attitudes about 
child and housing. Feeding practices as well as the usage of 
agricultural production technologies based on the resources 
and potential of each area were improved. Vegetables have 
been incorporated in nutrition, especially those growing in 
vegetable gardens and greenhouses. The consumption of 
mashua (Tropaeolum tuberosum) an Andean tuber has 
increased. Crops have been diversified and improved 
breeding guinea pigs (Cavia porcellus), small Andean rodent 
histricomorf which had high protein (20.3%), with low 
saturated fat and high economic value. Poultry have been 
improved. Healthy housing has been improved (Table 1). In 

short, the comprehensive intervention improved the 
availability, access and use of the food, which was reflected 
in improving child nutritional status, variable impact of 
family food and nutrition security [2, 16, 12]. 

One of the essential components of nutritional food 
system in a rural area is food production which is directly 
linked to the availability and access to food [7], therefore the 
nutritional interventions should consider strengthening 
productive capacities of protein foods and micronutrients for 
incorporating in daily diets, especially in child food [26, 27]. 

The implementation of home gardens and greenhouses has 
allowed children to eat vegetables and salads, improving 
their intake of protective foods, at least once a week they 
consume guinea pig meat. Families have improved food 
production techniques after having participated in the 
training programs and training and exchange of experience 
with families of higher technological level. 

Another important aspect is that the beneficiaries 
indicated that due to the intervention, they had improved 
their family income. They have more and better products for 
their own consumption and sale, improving not only the 
availability but access as basic components of the conceptual 
model of nutritional food security [7]; They said they have 
more resources for food assistance, health care and education 
of their children after reducing the household head economic 
dependence. 

The life quality of families involved in the intervention 
has improved. These results related to other successful 
experiences as reported by PRISMA [34], which observed 
that having one toilet helps reduce diarrheal diseases. In the 
same way, in Ayacucho the "Integrated Health Project" 
trained families in the use and maintenance of squat holes 
installed near their homes, therefore, infant diarrhea 
decreased from ten to two episodes (each year), and the 
diarrhea prevalence was reduced from 75% in 2009 to 25% 
in 2010. CARITAS Loreto [35] reports similar experiences 
due to household access to basic sanitation, safe water Safe 
and proper disposal of excreta, which has decreased the risk 
of infectious diseases such as diarrhea, parasites and skin 
infections which were very common in this area. In 
Trompeteros, families that had an adequate sewage disposal 
increased from 7% to 25%. In Loreto, "Healthy Families in 
Indigenous communities in the basins of the Pastaza, 
Corrientes and Tigre rivers" project was performed in Loreto, 
where properly excreta disposal increased from 3% to 26%. 
There people organized Water and Sanitation Administration 
Boards for water system maintenance and quality assurance. 
Stunting prevalence decreased by 8% (27% to 19%) in 3 
years; anemia was reduced by 8.7%. CARITAS Ancash [36] 
evaluated another successful project, “Ally Micuy”, for 
families with children under three and pregnant women. It 
was found that episodes of diarrhea decreased from 29.8% to 
22.5% from 2007 to 2010; while diarrhea decreased from 
46.9% to 41.7%. Improvements in health care and housing 
cleaning lead to a reduction in morbidity and mortality and 
improve nutritional status [5, 12], because the conditions 
that lead to stunting results from the limited access to health 
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services, safe water, sanitation and food as well as from bad 
practices in child care [37]. 

Our results confirm that "food security is achieved when 
adequate food (quantity, quality, safety and socio-cultural 
acceptability) is available, accessible and successfully used 
by all individuals at any time in order to achieve a proper 
nutrition for a healthy and happy life” [3, 4]. In this 
definition, we stress the stability of the availability, 
accessibility and use of food considering as the impact 
variable, stunting prevalence, has adverse effects on human 
brain development and intellect and undermine the ability to 
work and productivity due to the illness, reducing 
productivity at work, and total number of years of work 
during the life [7]. 

Reducing malnutrition depends not only on physical 
factors, such as increased food availability and accessibility 
by means of capacity building strategies to improve local and 
household food production, but other factors designed to 
optimize child development and child accessibility to health 
and nutrition. Therefore, our findings confirm that the 
etiology of malnutrition responds to social, demographic and 
cultural interactions as well as health practices, among others 
[12].  

5. Conclusions 
The comprehensive intervention allowed reducing the 

prevalence of stunting, anemia and diarrhea of children in 
poor families of central highlands of Peru as well as 
improvement to family food production and other indicators 
of health and personal hygiene, and housing conditions. 
Beneficiary families have increased consumption and food 
production (home gardens, greenhouses, and breeding of 
guinea pig and poultry) and improved kitchen conditions and 
housing. 

Among the most important lessons are the participation of 
all actors, and responsible work of the facilitators and 
timeline completion. The development of local capacity 
through community-based participatory actions improved 
the program outcome. On the other hand since intervention 
was successful in the fight against poverty and child 
malnutrition in the central highlands, it should be replicated 
and applied to nearby communities. Although the level of 
anemia has been greatly reduced, this situation still is a 
public health problem in participating populations; therefore 
actions to reduce it must be implemented. 
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