
844 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 6, 2004

Multidisciplinary intervention for
reducing malnutrition among children
in the Islamic Republic of Iran
R. Sheikholeslam,1M. Kimiagar,2 F. Siasi,3 Z. Abdollahi,1 A. Jazayeri,3 K. Keyghobadi,3 M.
Ghaffarpoor,3 F. Noroozi,4 N. Kalantari,2 M. Minaei,1 F. Eslami 2 and H. Hormozdyari 2

1Department of Nutrition, Ministry of Health and Medical Education, Tehran, Islamic Republic of Iran.
2National Nutrition and Food Technology Research Institute, Tehran, Islamic Republic of Iran.
3Tehran University School of Public Health, Tehran, Islamic Republic of Iran.
4Agriculture Planning and Economic Institute, Tehran, Islamic Republic of Iran.

ABSTRACT A multidisciplinary intervention to reduce protein–energy malnutrition among children in rural areas
was piloted in 3 provinces of the Islamic Republic of Iran. Based on an initial situation analysis, a range of
interventions were implemented through local nongovernmental organizations, including nutrition, health and
literacy education for mothers, improved growth monitoring and fostering rural cooperatives and income
generation schemes. Malnutrition before and after the intervention (in 1996 and 1999) was assessed using
anthropometric measurements of random samples of children aged 6–35 months in control and intervention
areas. Three years into the intervention, all indicators of malnutrition had consistently decreased in all interven-
tion areas and the prevalence of underweight and stunting was significantly lower. Control areas showed a
mixed pattern of small increases and decreases in malnutrition indicators.

Intervention multidisciplinaire pour réduire la malnutrition chez l’enfant en République islamique
d’Iran
RÉSUMÉ Une intervention multidisciplinaire pour réduire la malnutrition protéino-énergétique chez l’enfant en
zone rurale a été menée dans trois provinces de la République islamique d’Iran. Sur la base d’une analyse de
la situation initiale, diverses interventions, comprenant l’éducation nutritionnelle et sanitaire des mères et leur
alphabétisation, le renforcement du programme de surveillance de la croissance, la promotion des coopéra-
tives rurales et de projets générateurs de revenus, ont été mises en oeuvre par le biais d’organisations non
gouvernementales. La malnutrition avant et après l’intervention (en 1996 et en 1999) a été évaluée en utilisant
les mesures anthropométriques réalisées sur des échantillons aléatoires d’enfants âgés de 6 à 35 mois dans
les zones témoins et dans les zones d’intervention. Trois ans après le début de l’intervention, tous les indica-
teurs de la malnutrition avaient diminué systématiquement dans toutes les zones d’intervention et la prévalence
du déficit pondéral et du retard de croissance était significativement plus faible. Les zones témoins montraient
un tableau diversifié avec de petites augmentations et diminutions des indicateurs de la malnutrition.
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Introduction

Considerable efforts have been made
throughout the world to promote the health
of communities. Although these efforts
have decreased mortality rates, especially
among infants, protein–energy malnutrition
is still the most important nutritional prob-
lem in many developing countries [1], in-
cluding the Islamic Republic of Iran. The
last national survey in the country in No-
vember 1998 showed that in rural areas
12.8% of under 5-year-olds suffered from
mild to severe nutritional stunting, 13.7%
of them were underweight and 4.8% of
them suffered from wasting [2]. The prev-
alence of underweight among children un-
der 6 months is similar to a well-nourished
community (3%), but the prevalence of
underweight increases after this age, peak-
ing at 13.8% in 2-year-olds (aged 24–35
months). In order to prevent the problem
of underweight, therefore, interventions
should be focused on children under 2
years old before they display the symptoms
of underweight.

Some of the factors known to affect the
development of malnutrition include poor
nutritional knowledge of mothers, illiteracy,
inappropriate child feeding, low household
income, food shortages and poor sanitation
practices that involve children in a vicious
cycle of infection and malnutrition [3].

Experiences of other countries such as
Indonesia and India show that multidisci-
plinary interventions in the community us-
ing non-governmental organizations
(NGOs) with expertise in food and nutri-
tion development can reduce protein–ener-
gy malnutrition [4]. In the present study, a
pilot intervention for decreasing malnutri-
tion among children, with the emphasis on
intersectoral cooperation and obtaining the
participation of the community, especially
mothers, was carried out in rural areas of 3

provinces of the Islamic Republic of Iran.
The main target of the intervention was to
reduce the malnutrition of children aged
less than 3 years old to one-third of its ini-
tial figure. This paper outlines the stages of
the programme: the preliminary data gath-
ering to plan the intervention, the imple-
mentation of the intervention and the
collection and analysis of pre- and post-
intervention anthropometric measurements
of children.

Methods

Intervention areas
This study was performed from 1996 to
1999 in rural areas of 3 different districts
of 3 provinces: Ilam (Ilam province), Bard-
sir (Kerman province) and Borazjan
(Bushehr province). These areas were se-
lected on the basis of a number of criteria:
the high prevalence of malnutrition among
children under 5 years old based on routine
data from the primary health care system; a
good primary care infrastructure, efficient
management and sufficient health person-
nel; and the appropriate capacity of relevant
sectors in the area, including agriculture
and education. In each district of each
province, all the villages were covered by
the intervention: 139 in Ilam, 122 in Bo-
razjan and 176 in Bardsir.

To select control areas for comparison
with the intervention areas, another district
was selected from each province with a
similar socioeconomic situation and a simi-
lar prevalence of malnutrition, and data was
collected from all the villages in the district.

Sample
To demonstrate a reduction in malnutrition
of children aged less than 3 years old to
one-third of its initial figure, the required
sample size was estimated to be about 700
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children in each area (α = 0.05, β = 0.01).
Considering the ratio of children aged less
than 3 years to the total population, about
2000 households were needed to obtain the
required number of children. With the suc-
cess of the national family planning pro-
gramme in recent years, it was possible to
reduce the number of children in the sam-
ples. In this way, 659 children aged 6–35
months from Ilam, 532 children from Bo-
razjan, and 512 children from Bardsir were
selected by systematic random sampling
(Table 1).

Situation analysis
In the first phase, a situation analysis was
made of the incidence of malnutrition and
factors affecting the problem among chil-
dren of the study areas. The situation anal-
ysis aimed to collect and analyse basic
socioeconomic and health information
from households and agricultural informa-
tion about the areas using questionnaires.
Data were collected about: knowledge, atti-
tudes and practices of mothers about child
feeding, growth monitoring, family plan-

ning, sanitation, safe drinking water, food
production and socioeconomic conditions.
Food consumption patterns of the house-
hold and child were studied with a food fre-
quency questionnaire, and by weighing
samples of consumed foods.

Anthropometric measures
The first phase included taking baseline an-
thropometric measures of children in the
intervention and control areas to determine
the prevalence of malnutrition. The weight
of the children was measured using pan
weight scales and height using a height
meter. The precision of the scales
was checked with control weights. The
percentage prevalence of underweight
(weight-for-age), nutritional stunting
(height-for-age) and wasting (weight-for-
height) in the control and intervention areas
were calculated. The reference for anthro-
pometric measures was the World Health
Organization/National Center for Health
Statistics (WHO/NCHS) standards [5] and
the cut-offs were –2 standard deviations
from the mean.

Table 1 Number of children participating in the study
pre- and post-intervention in the control and
intervention areas

Area No. of children measured
Pre-intervention Post-intervention

Llam
Control area 524 339
Intervention area 654 335

Bardsir
Control area 521 331
Intervention area 510 381

Borazjan
Control area 586 359
Intervention area 531 433
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Intervention
Based on the findings of the situation analy-
sis, a range of appropriate nutritional and
social intervention strategies were designed
to combat malnutrition in the areas. The in-
tervention measures included:
• educating mothers about: breastfeeding,

complementary feeding, child feeding in
diarrhoea and other diseases, balancing
and diversifying diet and food groups,
preparing safe drinking water, creating
a healthy home environment and family
planning,

• reinforcing the growth monitoring pro-
gramme and sensitizing mothers to chil-
dren’s growth cards,

• strengthening literacy programmes for
women,

• increasing access to foods through es-
tablishment of rural cooperative stores,

• promoting home gardening,
• granting loans for family self-suffi-

ciency programmes such as carpet
weaving, confectionary, tailoring, em-
broidery and poultry breeding,

• establishing programmes for improved
employment and income generation.

Different sectors, agricultural, educational
and social, participated in this intervention
programme, including a literacy movement
organization, social welfare organizations
and rural cooperatives.

Safe drinking water. Households that
obtained their water from wells and rivers
were supplied with concentrated chlorine
solution by the behvarz for chlorination of
water at home.

Sanitary toilets. To expand the number
of sanitary toilets the district health centre
supplied plumbers to villagers who needed
them. Building the toilet structures and sep-
tic tanks were done by the villagers them-
selves.

Waste disposal. All refuse was collected
in containers with lids. Removal was done
by volunteers from the villages. The beh-
varz was responsible for educating people
and involving them in this activity.

Health education for a healthy environ-
ment. Education about the environment
was done by the behvarz with support
from peripheral workers from all sectors
such as agricultural extension workers,
teachers and schoolchildren.

Promotion of breastfeeding. Counsel-
ling was done by the behvarz in the health
house at the time of prenatal and postnatal
check-ups, at consultations and during
home visits. Breastfeeding was also pro-
moted via the mass media and with the help
of others such as teachers and schoolchil-
dren.

Growth monitoring and promotion. The
behvarz were actively involved in the coun-
selling of mothers on the nutritional re-
quirements for children based on the
outcome of weighing and charting. The
mothers also were taught to interpret their
children’s growth curves.

Complementary feeding. All health
houses were equipped with gas cookers
and other necessary items for conducting
nutrition classes and the behvarz transport-
ed the equipment to satellite villages. The
behvarz held demonstrations about correct
methods of food preparation for mothers
with children in the age groups requiring
complementary food as well as for other
women of the village.

Home gardening. In order to encourage
people to consume more vegetables, agri-
culture extension workers were involved in
the distribution of seeds to health houses
and schools. Practical training about nutri-
tion and planting vegetables at home were
conducted for women and girls through the
rural women’s unit of the Bureau of Pro-
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motion of Rural Women and by the agricul-
ture extension workers.

Promoting consumption of dairy prod-
ucts and fruits. The behvarz and peripheral
workers from all sectors (welfare organi-
zations, education, and agriculture) were
actively involved in nutrition education and
awareness about the importance of a bal-
anced and varied diet. Special booklets on
nutrition for rural women were designed by
nutrition experts and simplified by the liter-
acy movement officers.

Animal husbandry. The department of
animal husbandry in the Ministry of Agri-
culture was involved in encouraging villag-
ers to start rearing livestock and poultry in
order to improve the availability of dairy
products, meats and eggs and to contribute
towards income generation.

Coordination of the intervention
The organizations involved in the interven-
tion were run at the local government, pro-
vincial and district level but the activities
had to be coordinated at the national level.
The literacy movement is a department in
the Ministry of Education that is responsi-
ble for educating rural illiterate adult wom-
en and men. Social welfare is a
governmental organization which covers
poor people in rural areas (health insurance,
food aid, etc.). The rural cooperatives or-
ganization is under the Ministry of Agricul-
ture and is responsible for distributions of
food items and managing rural markets.
The specification of this education inter-
vention was that all relevant government
sectors were actively involved in educating
the people in the villages. Training work-
shops were conducted for them through
provincial health centres.

Evaluation
In the evaluation carried out 3 years after
the start of the intervention, anthropomet-

ric data collected in the first phase were
again gathered through measuring the
weight and height of children aged 6–35
months who were selected by a sampling
method similar to the first phase. The
weight and height of randomly selected
children in the control districts were also
measured.

Analysis
The data were analysed using Epi-Info,
version 6.0. Differences in the prevalence
of underweight, stunting and wasting were
assessed in the intervention and control ar-
eas comparing the values before (1996)
and after (1999) implementation of the in-
tervention.

Results

Intervention areas
Figure 1 shows the percentage prevalence
of underweight, stunting and wasting in the
3 intervention areas before and after imple-
mentation of the intervention. All indicators
of malnutrition decreased in all areas after
the intervention (except for wasting in
Ilam).

A small non-significant decrease in per-
centage prevalence of underweight
(weight-for-age) was seen in Ilam (12% to
10%) , whereas in Borazjan and Bardsir the
prevalence of underweight was halved af-
ter the intervention (23% to 11% in Bo-
razjan and 28% to 14% in Bardsir) (P <
0.0001).

Figure 1 also shows that nutritional
stunting (height-for-age) greatly decreased
in all areas (25% to 12% in Ilam, 41% to
13% in Borazjan and 31% to 19% in Bard-
sir) (P < 0.0001).

The percentage prevalence of wasting
(weight-for-height) decreased in Borazjan
(9% to 4%) (P < 0.0001) (Figure 1). In
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Bardsir, a small decrease in wasting was
seen (5% to 3%), but this was not statisti-
cally significant. The prevalence of wasting
increased slightly in Ilam (2% to 3%), but
not significantly so.

Control areas
Figure 2 shows the percentage prevalence
of malnutrition in control areas of the 3
provinces in the same years as the interven-
tion period (1996 and 1999). In 1996, lev-
els of malnutrition were generally lower in
control areas than in intervention areas.
While some decreases in underweight,
stunting and wasting were recorded in
1999, these were much smaller than in in-
tervention areas.

Underweight decreased in control areas
of Borazjan (13% to 8%) (P > 0.05) and
Bardsir (24% to 16%) (P < 0.0001), but the
prevalence of underweight increased in
Ilam over the 3 years (9% to 12%).

Similarly, stunting increased in Ilam
(13% to 17%), and small decreases were
seen in Borazjan (16% to 15%) (P > 0.05)
and Bardsir (37% to 30%) (P < 0.03).

The prevalence of wasting changed lit-
tle over the 3 years in all areas (from 2% to
4% in Ilam, from 5% to 4% in Borazjan and
3% to 3% in Bardsir).

Discussion

Our intervention for reducing children’s
malnutrition was based on the triple-A ap-
proach (Assessment–Analysis–Action)
proposed by UNICEF in 1989 [6]. The ini-
tial assessment and analysis of the situation
determined the key factors affecting the
prevalence of malnutrition, while the evalu-
ation phase determined the effectiveness of
interventions. Other studies, in different
countries such as Thailand, India and the
Philippines, present considerable evidence
about the usefulness of such interventions.
In Thailand, the Family Nutrition Improve-
ment programme used multicultural initia-
tives, including growth monitoring of
children under 5 years old, practical nutri-
tion education, promotion of home garden-
ing, iron and vitamin A supplementation and

Figure 1 Comparison of prevalence percentage of malnutrition indicators in intervention areas
of Ilam, Borazjan and Bardsir in 1996 and 1999 (before and after the intervention)
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treatment of diarrhoea with oral dehydra-
tion solutions [7]. These were performed
with the participation of the community
and trained volunteers. Evaluation of this
programme showed that it led to positive
changes in knowledge and practice of
households regarding children’s growth.
For this project, the government of Thai-
land assigned all of its resources and facili-
ties to the selected interventions.

In the Integrated Child Development
Services project in 1975, India carried out
an integrated initiative for children under 5
years and for pregnant and lactating wom-
en, through food grants, food supplements
and immunization and nutrition education
by health and social workers. Evaluation of
the programme showed a decrease of se-
vere malnutrition in centres covered by the
scheme. One of the essential factors in the
success of that programme was the train-
ing of workers and continuous supervision
at the local level, which led to promotion of
their skills [6].

In the Philippines, the Philippines Nutri-
tion Programmes has since 1974 carried

out thorough growth monitoring of chil-
dren less than 5 years old using rural volun-
teers. The volunteers were involved in
weighing children, nutrition education,
family planning services, immunization and
other health services. This programme was
supported by government and succeeded in
its aims, despite the political instabilities in
the country [7].

Similar to our study, South Africa per-
formed the Integrated Nutrition Pro-
gramme in its primary health care system,
as a pilot in 4 provinces in 1997. The main
activities of that programme, which was
achieved by intersectoral participation,
were training of teachers, farmers and oth-
er volunteers interested in food self-suffi-
ciency, promotion of the health of women
and children, promotion of exclusive
breastfeeding of children under 6 months
and continuing breast feeding for 2 years
and establishing “nutrition rehabilitation
centres”. After evaluation of the pro-
gramme at the end of 1998, it was extended
nationwide [8].

Figure 2 Comparison of prevalence percentage of malnutrition indicators in control areas of
Ilam, Borazjan and Bardsir in 1996 and 1999
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In the present study, strengthening the
existing growth monitoring programme
and sensitization of mothers to children’s
growth cards were considered key strate-
gies for promoting the growth of children.
In the Family Nutrition Improvement Pro-
gramme in Indonesia, growth monitoring
of children proved to be effective as an ed-
ucational means for timely recognition and
control of children’s growth disorders [9].

One of the specifications of our study
was the reliance on nutrition education,
without resorting to food grants. Although
food grants programmes for children in
Senegal, Morocco, Sri Lanka, Tanzania and
India have had good effects, programmes
based on nutrition education alone have
also been successful. As an example, a
community-based intervention through nu-
trition education performed in the Domini-
can Republic showed that the prevalence of
moderate and severe malnutrition in chil-
dren aged 2–3 years decreased to one-third
of its initial figure 3 years after the inter-
vention [10]. The beneficial effects of nu-
trition education on the nutrition status of
low-income pregnant Mexican women is
another example of a successful interven-
tion [11].

This 3-year intervention for decreasing
malnutrition in rural areas of the Islamic

Republic of Iran with the cooperation of
different community and NGO sectors re-
sulted in a significant decrease in all malnu-
trition measures among under-3-year-olds.
The success of our programme, as in inter-
ventions in other countries, may be attrib-
uted to the intersectoral cooperation and
participation of all development sectors to
tackle the multidimensional causes of mal-
nutrition.
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Global Strategy for Infant and Young Children Feeding
WHO and UNICEF jointly developed this global strategy to focus world
attention on the impact that feeding practices have on the nutritional
status, growth and development, health, and thus the very survival
of infants and young children. The strategy is the result of a compre-
hensive two-year participatory process. It is based on the evidence
of nutrition’s significance in the early months and years of life, and
of the crucial role that appropriate feeding practices play in achieving
optimal health outcomes. The strategy is intended as a guide for
action; it identifies interventions with a proven positive impact, it
emphasizes providing mothers and families the support they need
to carry out their crucial roles, and it explicitly defines the obligations
and responsibilities in this regard of governments, international or-
ganizations and other concerned parties. This document is available
on line at: http://www.who.int/child-adolescent-health/New_ Publica-
tions/NUTRITION/gs_iycf.pdf
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