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Abstract: Malnutrition 1s one of the major causes of mortality and morbidity in children. Not only mclude acute
effects on children's health, but also it has long-term effects on their cognitive development and economic
growth in the society. Wasting (weight for height with Z<-1) is one of the malnutrition indices in children. The
aim of this study was to determine the effect of a cooked meal for 175 days on the anthropometric indices of
weight, height and weight for height (wasting) of 3-6 years old children in all the rural nursery of Qazvin
province, in Tran. In this interventional study, 2385 children (48.8% female and 51.2% male) were recruited. Data
were collected by a census in 2010. The children were received a cooked meal based on 360+£20 kcal energy, 17%
protein, 53% carbohydrate and 30% fat per day for 175 days at lunch time. The anthropometric indices were
collected before and after the intervention. The results were analyzed using paired t-test by SPSS V.16 software.
Prevalence of wasting (mild and moderate) and (sever malnutrition) after intervention reduced from 14.2 and
0.95-12.6 and 0.5%, respectively (p<0.05). Receiving a cooked meal significantly decreased wasting
(15.2-13.2%) mn all children (p<t0.05). Nutritional intervention with cooked meal for 175 days had significant

reduction in wasting in all children

Key words: Nutritional intervention, wasting, cooked meal, rural musery, malnutrition, Tran

INTRODUCTION

One of the well-known indicators of economic
development is the nutritional status of children. Growth
index in the form of weight for height is an important tool
for the assessment of nutritional status of children. The
prevalence of nutritional indicators in the form of wasting
in children less than 6 years of age 13 one of the ways of
assessment of nutritional status of the population. This
indicator 18 commonly practiced regularly in many
countries as a measwre of public health status. The recent
data indicate that the prevalence of nutritional indicators
15 lowest m Western countries such as the United States
and highest in much less developed countries such as
Yemen and Nigeria (El Mouzan et al., 2010). Among
etiologies of malnutrition, factors such as unavailability of
food, mstability of social conditions, mfectious diseases,
parent's education, family size and income may be
mentioned (WHOQ, 2005, Nemati et al., 2008; Rayhan and
Khan, 2006). Due to need more energy and nutrients,
children are more  vulnerable to malnutrition
(Walker, 2007). Malnutrition 1s one of the major causes of
mortality and morbidity in children. Evidence indicates
that malnutrition not only has an effect on the child’s

health, but also it has long-term effects on cognitive and
social development, physical work capacity, productivity
and economic growth of the society (Kliegman, 2008).
About 35% of all preschool children in developing
countries are underweight (Olsen et «l, 2003). In
comparison to children with normal growth, studies have
shown, children with severe wasting have about 8-times
higher rate of mortality and children with moderate and
mild malnutrition have 4 and 2 times higher rates of
mortality, respectively. This high prevalence of mortality
even in children with moderate and mild malnutrition
indicates that more than 50% of mortalities in children are
directly or indirectly due to malnutrition (Kliegmen, 2008).
Anthropometric indices of height and weight in children
are considered as the outcome of nutrition status of the
commurity. Because of being easy and available, these
indices are used frequently and would be judged the
children health (Hall et al., 2007). Wasting 15 defined as
underweight for height (weight for height with 7Z<-1) a
good criteria for assessing the health of children
(Waterlow, 1973). This 1s an acute phenomenon which 1s
the result of a disease or crisis i the recent past so that
the child has lost weight. The most common cause of
wasting in children is acute diseases such as severe
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diarrhea, the upper respiratory infections and the crises of
shortage of food m which families do not have enough
food (WHO, 2005). Underweight is the reflection of both
types of acute and chronic malnutriton (WHO, 2006a, b).
Children who are at high risk of nutritional disorders
should be carefully evaluated (Kuczmarski et al., 2000).
Depending on the level of physical activity the daily
energy need for 3-6 years old boys and girls is
1200-1600 kcal (Me1 et al., 2002). So, far, nutritional
intervention for reducing this type of malnutrition
(wasting) has been made rarely or less so that its effect on
reducing malnutrition rates can be assessed This study
was conducted to determine the prevalence of mild,
moderate and severe malnutrition and also
intervention with a daily cooked meal for 175 days in
two groups of 3-6 years old children bemng malnourished
and well-nourished in all the rural nurseries of Qazvin

province, Iran.
MATERIALS AND METHODS

This interventional study was done by a census on
2385 chuldren of 3-6 years old mcluding 1165 (48.8%) girls
and 1220 (51.2%) boys were recruited from all the rural
nurseries in Qazvin province, in 2010. Children living in
villages of five regions in Qazvin, Iran from 59 rural
nurseries included Qazvin (29 rural nurseries), Takestan
(4 rural nurseries), Bumn Zahra (5 rural nurseries), Abyek
(3 rural nurseries) and Alvand (18 rural nurseries) were
emrolled. Children age was controlled before entermg into
the study. Height was measured in a standing position
without shoes and with the accuracy of 0.5 cm. Children
weight was measured by trained health care team, using
Seca scale, without shoes with the accuracy of 50 g under
supervision of a clinical nutritiomst. Height and weight
measurement was done based on the WHO children
growth curves standard (De Onis et al., 2007, Mei et al.,
2008) which was used in health centers. The children in
the rural murseries received a daily cooked meal within
175 days at the lunch time, ncluding lentil meal, Istanbuly
rice, lentil with rice, spaghetti, potato sauce with rice and
a traditional soup (Ash) were cooked at rural nurseries.
No change mn daily physical activity was occurred. The
meals were based on 360+20 kecal energy 17% protein, 53%
carbohydrate and 30% fat. The average amounts of
energy, protein, carbohydrate and fat of the meals were
calculated by Dorosty Fooed Processor (DFP) software,
version 2003, Shahid Beheshti University, Tehran,
Tran. Children were divided in two groups of with (less

than M-18D) and without malnutrition (greater than
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M-15SD). Wasting was defined in three categories,
propertion of children whose weight for height were mild
(-2<=7<-1), moderate (-3<=7<-2) and sever (7Z<-3)
malnutrition. Results are presented as meantstandard
deviation. Data were analyzed with the SPSS package
Version 16 (SPSS Inc., Chicago. IL). Paired t-test was
applied to determine the difference between before and
after measurements and chi-squared test was used for
comparing different levels of wasting (by means of
Z-scores) before and after intervention. The p-value <0.05
was accepted as statistically sigmficant for all tests.

RESULTS

This study was conducted on 2385 children of 3-6
years old. The majority number of the chuldren who
participated in this study was at the age of five, 911
(38.2%) and the minority group was related to the age of
six by 298 chuldren (12.5%). In the girls’ group at the age
of 3, 4, 5 and 6 before the intervention, the mean of the
weight was 14.2342.24, 16.04+£2.36, 17.7942.87 and
19.0343.65 kg, respectively. This index was increased after
the mtervention to 15.44+2.34, 17.2342.47, 18 9643.15 and
20.3143.83 kg, respectively. In the boys” group at the age
of 3, 4, 5 and 6 before the intervention, the mean of the
weight was 15184235, 16684272, 184311 and
19.104£2.90 kg, respectively. This index was increased,
afterthe mterventionto 16.334+2.34, 17 8842 87, 19.6443 26
and 20.28+2.90 kg, respectively. Mean and percentiles of
height and weight, before and after the intervention in 3-6
years old children are summarized in Table 1. Intervention
with a cooked meal significantly increased the weight in
well-nourished and malnourished group (1145 and 1267 g),
respectively (p<0.03). The prevalence of mild, moderate
and severe wasting in the girls after the nutritional
intervention was significantly reduced from 11.7, 4.1 and
0.7 t0 9.8, 3.3 and 0.3%, respectively (p<0.05). The overall
prevalence of wasting in the guls after nutritional
intervention was significantly reduced from 16.5-13.4%
{(p<0.05). The prevalence of mild, moderate and severe
wasting in the boys after the nutritional intervention was
significantly reduced from 10.7, 2.5 and 0.8 to 9.3, 2.4 and
0.4%, respectively (p<0.05). Also, the overall prevalence
of wasting in the boys after nutritional intervention was
significantly reduced from 14 to 12.1% (p<0.05). Generally
the nutritional intervention resulted in a significant
reduction i the prevalence of wasting (mild, moderate
and severe) from 15.2 to 13.1% (p=<0.05) (Table 2). The
weekly menu and food composition of the cooked meals
are summarized in Table 3.
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Table 1: Percentiles, Mean+SD of weight and height of rural children before and after intervention

Height (cm) Weight (kg)

Age (year) Before After Betore After
3 Percentiles T14.67+ 2.34 15.8442.38% 94.69+9.17 97.76+9.64%

3 11 12.39 68 69.46

5 11.5 13 722 75.1

25 13 14.5 91 94
3 50 14.5 16 96.5 100

75 16 17 100.5 103

95 18 19.99 105.9 110

97 19 21 107 113

Percentiles 71635+ 2.56 17.54+2.69% 102.664+7.7 105.46+7.72%

3 12 13 85 88.88

5 13 14 89 93

25 15 16 99 102
4 50 16 17 103 106

75 18 19 107 110

95 20 22 114 116

97 21 23 115 118

Percentiles T18.11+3.02 19.32+£3.22% 108.88+6.65 11.5346.59%

3 13.68 14.68 96 99

5 14 15 99 102

25 16 17 105 108
5 50 18 19 109 112

75 20 21 113 116

95 23 25 118 120

97 25 26 119 122

Percentiles T19.08+3.22 20.29+3.30* 112.35+5.87 115.1545.83*

3 14 15.5 100 103.97

5 15 16 102 104.95

25 17 18 109 112
(5] 50 19 20 112 115

75 20 21.92 116.25 119

95 25 26.03 122 124

97 26 28.06 123 125
Values are Mean+SD, *p<0.001, N: 2385
Table 2: Prevalence of different levels of malnutrition among rural children

Nutritional intervention
Before After
Z-score No. % No. %

Without wasting (well nourished) 2022 84.8 2081 B6.9
Wasting T
Mild malnutrition -2<=7<-1 266 11.1 228 9.8
Moderate malnutrition -3e=72 79 31 67 2.8
Severe malnutrition 73 18 0.9 9 0.5
Moderate and severe malnutrition 72 a7 4.1 76 3.3
Total malnutrition 363 15.2 304 13.1
Total 2385 100.0 2385 100.0

TUnderweight for height, *p<0.05

Table 3: Weekly menu and food composition of cooked meal

Day Kind of meal Meal composition

Saturday Lentil meal Lentil, potato, tomato paste, bone, fried onion

Sunday Istambuly withrice Rice, potato, tomato paste, fried onion

Monday Lentil with rice Rice, lentil, tomato paste, fried onion

Tuesday Potato sauce with rice Rice, meat, split peas, potato, tomato paste, fried onion
Wednesday Traditional soup (Ash) Dried peas, beans, bone, noodle, lentil, tomato paste, fried onion
Thursday Spaghelti, soy protein, potato, tomato paste, fried onion

Fridav (weekend)

DISCUSSION

This study showed the prevalence of wasting in all
categories of mild, moderate and severe malnutrition
among 2385 rural children of 3-6 years old was 15.2%.
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Intervention with cooked meal for duration of 175 days
was assoclated with a sigmficant reduction (2.1%) in the
prevalence of wasting in these children. Malnutriton
arises as a consequence of a sudden period of food
shortage and 1s associated with loss of a persons body fat
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and wasting of their skeletal muscles. Many of those
affected are already undernourished and often susceptible
to disease (Picot et al., 2012) and failure in their growth
(height or weight) (Kliegman, 2008). Nutritional
interventions are appropriate approaches in improving
nutritional  indices. Consistent with owr result,
Malekafzali et al. (2000), reported that by nutritional
intervention the prevalence of malnutrition, in under five
yvears old children, decreased from 6.5 to 1.8%. In an
intervention study in two villages in India, the prevalence
of wasting in 525 children of 0-5 years old was 16%. After
the nutritional intervention with packed food for 8
months, 6.1% of wasting malnutrition children reached
their normal weight for their age, but 25.3% of cases did
not improve their weight, it may be due to diarrhea,
recurrent respiratory infection, inappropriate feeding
parents and lake of parent’ nutritional knowledge
(Bhargava et al, 1982). In the present study, the
prevalence of malnutrition (wasting) and its severity was
more in girls than boys. This finding is in agreement with
results of WHO (2006a,b). Others  (Veghari and
Tahanshahi, 2007, Singh et al., 2006, Rezaeian et al., 2009)
in their study reported the same results. Perhaps this
higher prevalence of malnutrition in girls could be due to
traditional thought in rural community in which boys
could earn more money for family by working in the
factories and farms. Thus, this attitude attracts more
attention of the family to get boys’ nutritional need than
girls, so malnutrition is less prevalent in boys in this
community. However, in some other countries the
opposite of this issue has been seen (Bisai and Mallick,
2011). Tts reason may be that girls tend to be trained by
their mothers, especially in the kitchen and simply have
more access food. This difference appears to be linked
with gender distribution in the community. Although,
Khattak and Ali (2010) reported no sigmficant differences
between the children's sex in height and weight was seen.
The present study showed that the overall prevalence of
moderate and sever wasting was 4%. Compared with
neighboring countries, the rate of wasting was lower in
the present study than that of Pakistan (13.2%) and
Afghanistan (6.7%), similar to Traq (4.8%) and higher than
Azerbaijan (2.4%) (De Onis and Blossner, 2003,
Corvalan et al., 2008). In a study in Turkey was carried out
on 1400 children under the age of 5 years, the prevalence
of wasting has been reported as 8.2% (Ergin et al.,
2007). Also, in rural areas of Nigeria, the prevalence of
wasting in children has been 9% that both of those
studies showed the higher prevalence compared to the
present study (Senbanjo et al, 2007). Compared
with other countries, the prevalence of malnutrition in owr
study has been less than that of Bangladesh, Yemen,
Brazil, Egypt, Nigeria, Oman, Indonesia and more than
that of TUmted States (El Mouzan et al., 2010),
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Argentina (1.2%) and Mexico (1.6%) (Sheikholeslam et al.,
2004). Nutritional intervention can cause umprovement of
physical growth. In the most intervention studies in other
the recelving preventive
supplements with either ready-to-use supplementary
foods (RUSFEs) or ready-to-use therapeutic foods (RUTFs)
(Isanaka et al., 2010). To our knowledge this 1s the first
intervention study with cooked meal has been done to
reduce the occwrence of malnutrition in the country.
Interventions in reducing child malnutrition in the country
were generally based on matemal education and
monitoring the children’s health in health centers.
However, it must be menticned that there are limitations
in the present study including the lack of detailed
information on socioeconomic status, non-availability of
data on micromutrients of dietary intake and children's
physiological growth has also been during the
intervention. Strengths of the study are that used cooked
food that are commonly available and consumed by the
public, also the meal was prepared in the nursery.
According to our results some health strategy such as
nutritional intervention that carried out by health
managers in other region of country can improve the
anthropometric indices and reduce acute malnutrition in
children. It is recommended that nutritional intervention

countries children were

with cooked meal continues in other rural commumties.
Reducing the rate of malnutrition in the country more
effectively requires serious intersectional collaboration
between the liable orgamzations such as Ministries of
Education, Agriculture, Health and so forth. Future
studies are necessary to follow the physical growth
among these children in this region.
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