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[ ¥ Systematic Review

A Systematic Review and Meta-Analysis of the Prevalence of Malnutrition

Among 6-14-Year-Old Children in Iran

Abstract

Background: Malnutrition is a major public health issue worldwide. It has significant consequences,
including weakened immune systems, which may lead to increased incidences of infectious disease
and higher mortality, particularly in children. A systematic review and meta-analysis were conducted
to estimate the overall prevalence of malnutrition (wasting, underweight, and stunting) among
children of 6-14 years of age in Iran. Methods: Data were collected in 2018 based on searches
of the PubMed, Science Direct, Scopus, Google Scholar, Science Information Database (SID),
Magiran, Irandoc, and Iranmedex databases using the following keywords: childhood, childhood
malnutrition, children, nutrition, malnutrition, wasting, underweight, stunting, child, student, boy,
girl, cause, prevalence, and Iran, in order to identify studies eligible for inclusion in the review.
Comprehensive Meta-Analysis, version 2 (CMA: 2) was used to estimate the overall prevalence
of malnutrition. Results: Nine out of 328 articles were included in our analyses. The overall of
wasting among children of 6-14 years of age in Iran based on the random-effects model (according
to nine studies and 18,296 participants) was 12.5% (95% Confidence Interval, 7.1-21.2). The
overall prevalence of underweight based on the random-effects model (according to 10 studies and
19,185 participants) was 19% (95% CI, 8.1-38.6). Also, the overall prevalence of stunting based
on the random-effects model (according to 10 studies and 19,185 participants) was 20% (95%
CI, 9.4-37.8). Conclusions: The results of this study show that the prevalence of malnutrition
among 6—14-year-old children in Iran is similar to the global average. We need solutions that can
be used for both prevention and reduction of malnutrition, especially in areas with middle or low
socioeconomic status. It is necessary to identify factors associated with malnutrition in various
geographic regions in order to implement appropriate programs based on factors with the highest
impact in each region.
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the lack of adequate food and increased
incidence  of infections, inadequate
access to hygienic services, and problems
associated with poor living environments as
well as socio-economic and cultural factors
may also contribute to the incidences and
prevalence of malnutrition. The intensity
and scope of malnutrition are closely linked
to socioeconomic status, education, literacy
level, climate status, food production,
access to clean water, and the coverage
and quality of healthcare services.®! A 2011
study estimated that 45% of child mortality
was related to malnutrition.’?. The most
important indicators for the assessment of
health status and food security include the
prevalence of malnutrition as well as growth
patterns in  children.'™™  Anthropometric
indicators such as height, weight, and age
can be used to determine the malnutrition
status of children." The main indicators

Introduction

Malnutrition is a general term to describe
the inadequate intake of protein-energy or
nutrients.'?) Malnutrition is a major public
health issue worldwide.** Due to their rapid
linear growth, children are more affected by
malnutrition than other population groups.!
In addition, school-age students constitute a
significant percentage of the population of
growth age, who are particularly vulnerable
due to their physical, social, and mental
characteristics. Malnutrition in school-age
children may result in physical and mental
disorders and even negatively impact
learning.[) Inadequate food preparation,
poor nutritional habits, psychological
factors, family food security, and metabolic
disorders and diseases may limit the intake
of food and foodstuffs.”” In addition to
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calculated from the measurements include underweight (low
weight for age), wasting (low weight for height), and
stunting (low height for age).l'” Given the potentially
serious consequences of malnutrition and underweight in
children, the World Health Organization (WHO) in 1990
obligated the member states to reduce the incidences of
these health problems by up to 50% by 2015.'"3) Generally,
the percentage of underweight and stunted children
worldwide has decreased since 1990, with the number of
stunted children decreasing from 255 to 159 million children
between 1990 and 2014. In 2014, nearly one in 13 children
worldwide experienced wasting, one-third of whom (16
of 50 million) suffered severe wasting (corresponding to a
global prevalence of 2.4%).["1 Assessments of nutritional
status in elementary school children have revealed stunting,
underweight, and wasting in some areas of the world.['*!”!
The 10-year trend of the indicators for malnutrition in
children under five years of age in Iran also revealed a
reduction in all types of protein-energy malnutrition at all
levels; however, differences between various provinces
and areas of the country according to developmental levels
indicate the necessity for design and implementation of
targeted solutions.["®] Despite significant advances in recent
decades in reducing the number of children suffering
from malnutrition in developing countries, underweight,
stunting, wasting, and even obesity are still observed in
many societies.l> Therefore, according to the importance
of children’s health and the reasons mentioned in this
section, the current study is aimed to systematically review
and analyze the prevalence of malnutrition among children
aged between 6 and 14 years in Iran.

Methods

This systematic review and meta-analysis were conducted in
November 2018 according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
statement.['”]

Literature search

First, a literature search was performed in order to identify
all relevant publications on the prevalence of malnutrition
among children of 6-14 years of age in Iran. There were
no publication time limitations for this search. Data
were collected using the following keywords: childhood,
childhood malnutrition, children, nutrition, malnutrition,
wasting, underweight, stunting, child, student, boy, girl,
cause, prevalence, and Iran. Data were collected from
PubMed, Google Scholar, Scopus, Magiran, Iranmedex,
and the Scientific Information Database (SID). Potential
articles were manually reviewed for relevance and their
reference lists were also manually curated to identify
additional articles. Finally, we also searched the gray
literature and consulted with experts. Abstracts were
independently reviewed by two authors; articles were
included in the analyses if they were determined by
consensus to satisfy the following inclusion criteria:

2

original research (descriptive-analytical, cross-sectional,
case-control), published in English or Persian, evaluation
of the prevalence of malnutrition among children between
6 and 14 years of age in Iran, and conducted in Iran.
Reference management software (Endnote X5) was used to
manage the references.

Study selection

The quality of the studies was evaluated based on
recommendations from the ‘Strengthening the Reporting
of Observational Studies in Epidemiology’ (STROBE).?
This checklist has 43 questions and the highest score was
45. The studies with a score of over 40 were selected as
articles with adequate quality. Two reviewers independently
reviewed the titles and abstracts to identify studies which
were potentially eligible for full-text review. During this
stage, in the case of conflicts between these two reviewers,
a consensus was reached using a third reviewer’s opinion
as a tie-breaker. Studies were selected and included in the
analyses based on the inclusion criteria.

Data extraction

In the first stage, articles with non-relevant titles were
excluded. Next, the abstracts and full texts of articles
were reviewed in order to identify articles that met the
inclusion criteria using a data collection form [Table 1].
Data were independently extracted by two reviewers. The
following information was extracted for each study: study
characteristics, city, sample, sample size, the prevalence of
malnutrition (%), associated risk factors, and differences in
prevalence between boys and girls.

Data analysis

Comprehensive ~ Meta-Analysis, version 2 (CMA:
2, Englewood, NJ, USA) was used to perform the
meta-analysis and to estimate the overall prevalence of
malnutrition. The meta-analysis was performed using
a random-effects model to estimate the prevalence of
malnutrition with 95% confidence intervals. Q statistics
and I? were used to measure heterogeneity (I* greater than
50% is considered as heterogeneity). Sensitivity analysis
was done by examining the effect of excluding the most
heterogeneous studies. Publication bias was assessed using
funnel plots. The prevalence of 95% (95% confidence
interval [CI]) was displayed using forest plots such that the
size of each square represented the sample size and the lines
on each side of the square indicated the confidence interval.
Graphs were plotted using Microsoft Office Excel 2010.

Results

Of 328 studies identified in the initial search, 94 and
193 were omitted for repetition and exclusion criteria,
respectively. An additional 41 studies were excluded
from the analysis after the full-text review. Three studies
found through manual searches were also included in the
current analyses. Finally, nine studies were selected for
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inclusion in the current study [Figure 1]. These studies
were conducted between 1998 and 2016. Nine, 10, and
10 studies, respectively, assessed wasting, underweight,
and stunting, and were included in the meta-analysis.
The results of the meta-analysis showed that the overall
prevalence of all types of malnutrition among children
between 6 and 14 years of age in Iran, in terms of
wasting, underweight, and stunting was 12.5%, 19%,
and 20%, respectively. Among factors associated with
these indicators of malnutrition, statistically significant
relationships were observed between child gender, parent
educational level (particularly of the mother), and parent
employment status. In most of the studies, the prevalence
was significantly higher among girls than in boys. A lower
prevalence has also been reported among children of
parents with higher levels of education. Factors related to
the consumption of meat, cheese, and milk as well as the
type of school (public or not-for-profit), ethnic group, and
economic conditions in families have also been identified
as significantly related to malnutrition indicators.

The overall prevalence of wasting [Figure 2],
underweighting [Figure 3], and stunting [Figure 4] among
children of 6-14 years of age in Iran.

The overall wasting among children of 6-14 years of age
in Iran based on the random-effects model (according to
nine studies and 18,296 participants) was 12.5% (95% CI,

7.1-21.2). The 95% CIs for each study were displayed as
horizontal lines (Q = 1296, df = 8, P < 0. 001 12 = 99.3).
Due to the high heterogeneity of the results, sensitivity
analysis was done after excluding Gholami et al.??
Namakin et al.,”" and Darvishi et al studies.*) The
results showed that after sensitivity analysis, heterogeneity
improved considerably [Figure 2] (Q = 181.8, df =5, P <0.
01, I> = 97.2). After this change, the overall prevalence of
wasting based on the random-effects model was determined
to be 7.9% (95% CI, 5.4-11.3).

The overall prevalence of underweight in children of
6—-14 years of age in Iran based on the random-effects
model (according to 10 studies and 19,185 participants)
was 19% (95% CI, 8.1-38.6). The 95% CI for the
prevalence of each study was drawn as a horizontal
line (Q = 3790.1, df = 9, P < 0.001, I = 99.7). Due to
the high heterogeneity of the results, sensitivity analysis
was done after excluding Gholami et al.? Namakin
et al.®! Darvishi et al.,*® and Taheri et al studies.*®! The
results showed that after sensitivity analysis, heterogeneity
improved considerably [Figure 3] (Q =222, df =5, P<0.
001, I = 97.7). After this change, the overall prevalence
of underweight based on the random-effects model was
determined to be 7.5% (95% CI, 4.9-11.4).

The overall prevalence of stunting in children of
6-14 years of age in Iran based on the random-effects

Additional records identified
through other sources
(n=2)

Records excluded in title and
abstract screened (n = 193)
Non-relevant = 188
Conference presentations = 5

Full-text articles excluded (n = 32)

Inadequate results:

Poor quality: 3

Figure 1: Flowchart of study review process and selection

International Journal of Preventive Medicine 2022, 13: 138

c Records identified through

2 database searching

§ (n = 326)

g

(]

ke)

y v
( ) Records after duplicates removed
(n=234)

(o))

£

c

[0]

[

3]

n

\ 4
— Records screened
p— —
(n=234)

2

E

=)

w 4

Full-text articles assessed

- for eligibility (n = 41)
)

el

(0]

E ¥

o

£

Studies included (n = 9)

~



[Downloaded free from http://www.ijpvmjournal.net on Sunday, December 25, 2022, IP: 176.102.243.102]

Mohseni, et al.: Prevalence of malnutrition among 6-14-year-old children

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit Z-Value p-Value
Karimi, Bl: 2016 0.125 0.112 0.140 -30.151 0.000 [ ]
Gholami, MI: 2014 0.347 0.318 0.376 -9.805 0.000 B
Veghari, Gh: 2013 0.051 0.046 0.057 -48.583 0.000 B
Namakin, K: 2011 0.200 0.178 0.223 -19.297 0.000 B
Dehghan, A: 2011 0.098 0.080 0.120 -19.532 0.000 [ |
Darvishi, S:2009 0.323 0.296 0.351 -11.477 0.000 [ |
Delvarian zadeh, M:2006  0.116 0.097 0.139 -19.401 0.000 [ |
Delvarian zadeh, M: 2005 0.059 0.043 0.080 -16.379 0.000 [ |
Ghorbani, J: 1998 0.054 0.048 0.061 -44.082 0.000 .
0.125 0.071 0.212 -6.072 0.000 <o
0.00 0.25 0.50
Figure 2: Wasting among children 6-14 years of age
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit Z-Value p-Value
Karimi B et al: 2016 0.092 0.081 0.105 -31.002 0.000 [ |
Gholami, M et al: 2014 0.305 0.278 0.333 -12.328 0.000 ||
Veghari, Gh: 2013 0.032 0.028 0.037 -45.296 0.000
Dehghan A et al: 2011 0.073 0.058 0.092 -19.568 0.000
Darvishi, S et al: 2009 0.275 0.249 0.302 -14.356  0.000 [ ]
Delvarianzadeh M. Sadeghian F:2006 0.147 0.125 0.172 -18.575  0.000 [ ]
Delvarianzadeh, Hosseinzadeh:2005 0.065 0.048 0.087 -16.498 0.000
Ghorbani, J: 1998 0.085 0.077 0.093 -45.141  0.000 ||
Namakin K et al: 2011 0.706 0.680 0.731 13.889  0.000 [ |
Taheri, F et al: 2004 0.811 0.784 0.835 17.002 0.000 [ |
0.190 0.081 0.386 -2.887 0.004 o
0.00 0.50 1.00
Figure 3: Underweight among children 6-14 years of age
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate  limit limit Z-Value p-Value
Karimi B et al: 2016 0.090 0.079 0.103 -31.021  0.000 [ |
Gholami, M et al: 2014 0.316 0.289 0.345 -11.655 0.000 [ |
Veghari, Gh: 2013 0.049 0.044 0.055 -48.361 0.000
Dehghan A et al: 2011 0.065 0.050 0.083 -19.454 0.000
Darvishi, S et al: 2009 0.369 0.341 0.398 -8.586 0.000 [ ]
Delvarianzadeh M. Sadeghian F:2006 0.153 0.131 0.178 -18.378  0.000 [ ]
Delvarianzadeh, Hosseinzadeh:2005 0.081 0.062 0.105 -16.633  0.000 -
Ghorbani, J: 1998 0.107 0.098 0.116 -44.676 0.000 [ ]
Namakin K et al: 2011 0.700 0.674 0.725 13.512 0.000 [ |
Taheri, F et al: 2004 0.691 0.660 0.721 11.088 0.000 [ |
0.200 0.094 0.378 -3.058 0.002 <
0.00 0.50 1.00

Figure 4: Stunting among children 6-14 years of age

model (according to 10 studies and 19,185 participants)
was 20% (95% CI, 9.4-37.8). The 95% CI for the
prevalence of each study was drawn as a horizontal
line (Q = 3619.8, df = 9, P < 0.001, I? = 99.7). Due to
the high heterogeneity of the results, sensitivity analysis
was done after excluding Gholami et al.,”* Namakin
et al.,*¥ Darvishi et al.,*® and Taheri et al studies.” The
results showed that after sensitivity analysis, heterogeneity

6

improved considerably [Figure 4] (Q = 175, df =5, P < 0.
001, 12 = 97.1). After this change, the overall prevalence of
stunting based on the random-effects model was determined
to be 8.6% (95% CI, 6.1-12).

Discussion

As assessed by wasting, underweight, and stunting, the
overall prevalence of all types of malnutrition among

International Journal of Preventive Medicine 2022, 13: 138
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children between 6 and 14 years of age in Iran was 12.5%,
19%, and 20%, respectively. The worldwide prevalence of
these indicators in the 2014 UNICEF annual report was 8%,
15%, and 25%, respectively.®!! Also, the overall prevalence
of these indicators among Iran’s under five-year-old
children were 7.8%, 10.5%, and 12.4%, respectively.[¥
Studies on malnutrition have reported an estimated 35%
reduction in malnutrition worldwide between 1999 and
2011.131 There have been significant reductions in the
numbers of children suffering from malnutrition in recent
decades in developing countries; however, underweight,
stunting, wasting, and even obesity are all still observed
in many societies.? Thus, despite socioeconomic
development, childhood malnutrition remains a health
issue in developing countries.’>34  Approximately 20—
50% of elementary-school-children currently suffer
nutritional deficiencies.*> Studies have shown that, based
on current trends, the 50% reduction of malnutrition by
2015 proposed by the WHO did not materialize.'¥! The
overall prevalence of malnutrition in terms of stunting
among children aged between 6 and 14 years in Iran was
12%. The overall prevalence of malnutrition in terms
of stunting among children aged <5 years of age was
estimated at 3.7%, with significantly higher rates in rural
areas than those of urban areas. The results of the current
study indicated that Iran has a relatively low prevalence
of child malnutrition.?® In addition, in a study of 480
children, conducted by Fesharakinia and Sharifzadeh,
considering wasting as an indicator of malnutrition, 99.2%
of children were found to be normal, while 0.8% suffered
from moderate wasting.’”! Other studies have reported
wasting in  10.3%,5% 7.5%,59 10.8%,5 and 17.8%!"
of their study populations, respectively. This indicator
represents the current status of nutrition in children and
is useful for screening or recording short-term changes
in nutrition. However, a relative lack of wasting does not
necessarily indicate the absence of nutritional problems,*!
as long-term changes in child nutrition contribute to the
incidence of other malnutrition indicators, such as stunting
and being underweight. Appropriate short-term monitoring
in addition to indicator assessment and application of
appropriate solutions for prevention and treatment may
reduce the incidences of other symptoms of malnutrition
that may occur over time. The results of the current study
also showed an overall prevalence of malnutrition in terms
of stunting among children aged between 6 and 14 years
in Iran to be 12%. Fesharakinia reported that 90.2% of
children reached normal height while 9.8% experienced
stunting (7.7% and 2.1% with moderate and severe
stunting, respectively).®”! Shivaprakash reported a 27.9%
prevalence of stunting among elementary-school-children
aged between 6 and 12 years.’ Studies conducted in the
Philippines, India, Brazil, Guatemala, and South Africa also
reported a relationship between stunting, reduced school
attendance, and efficiency at school. The results of these
studies also indicated that stunting may lead to educational
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challenges.*! Stunting may lead to behavior disorders in
school-age children. These complications are not reversible
through proper nutrition, better care, or improved living
conditions; therefore, this problem may cause irreparable
harm to the sustainable development of the country.*!
Stunting represents chronic nutritional inadequacy and/or
frequent or chronic disease rather than short-term changes
in nutritional status.*!! As a result, long-term monitoring
for changes in this indicator is required. In addition, the
overall prevalence of malnutrition in terms of underweight
children between 6 and 14 years of age in Iran was 20%.
A study on malnutrition in elementary-school-children
conducted in Nigeria observed that 47.1%, 20.1%, and
4% of children were mildly, moderately, and severely
underweight. In addition, Shivaprakash reported a
prevalence of underweight among school-children between
6 and 12 years of age was 30.3%.5%! Furthermore, studies of
children under five years of age have reported underweight
prevalence rates of 21.4%, 9.8%,1! and 6.3%.857! Being
underweight is a combination of wasting and stunting.
B As a result, the incidence of this indicator, can to a
large extent, be prevented through regular, short-term,
and periodic monitoring and treatment of current causes
and symptoms. Child gender,**?” parent educational
level,?**¥! and parent employment status®? were
identified as significant factors related to the malnutrition
indicators assessed in the studies included in this review.
The lower prevalence of these indicators appeared to be
related to increased levels of parental education. Factors
related to the consumption of meat, cheese, and milk, as
well as the type of school (public or not-for-profit) have
also been associated with these malnutrition indicators.
The results of studies in other countries also indicate that
mothers’ education may be effective in the prevention
of malnutrition, particularly stunting.’*! In addition, a
statistically significant relationship was observed between
social factors and nutritional status, including malnutrition,
among school-age children.*" Proper interventional
strategies and policies may improve the nutritional status of
children and also improve their health status by identifying
risk factors associated with health.’” The strengths of
this paper are in providing wide information about the
prevalence of malnutrition among 6—14-year-old children
and various aspects of malnutrition (wasting, underweight,
and stunting) that can be used by policymakers in
decision-making about interventions to prevent malnutrition
and improve the situation.

Limitations

The limitation of this study was the lack of access to some
databases and also the fact that included articles were only
in English and Persian languages.

Conclusions

There is a need for solutions that can be used for both
prevention and reduction of malnutrition, especially in areas
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with middle or low socioeconomic status. Socioeconomic
factors generally have a higher impact on malnutrition in
children; therefore, improving living conditions for families
and implementing proper educational and cultural programs
for students and their parents can lead to a decrease in the
incidences and prevalence of malnutrition. It is necessary
to identify factors associated with malnutrition in various
geographic regions in order to implement appropriate
programs based on factors with the highest impact in each
region. In addition, prospective studies may be useful to
assess the effectiveness of these programs. Furthermore,
policies for malnutrition prevention should be based on
incidences, causes, and other factors. In other words,
policies should be based on scientific evidence.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

Received: 21 Sep 20 Accepted: 20 Oct 21
Published: 23 Nov 22

References

1. Mohseni M, Aryankhesal A, Kalantari N. Prevention of
malnutrition among children under 5 years old in Iran: A policy
analysis. PLoS One 2019;14:¢0213136.

2. Hajhir MS. Diseases Induced by Malnutrition. 1% ed. Tehran:
Andisheh Farda; 2004.

3. Baratta R, Degano C, Leonardi D, Vigneri R, Frittitta L. High
prevalence of overweight and obesity in 11-15-year-old children
from Sicily. Nutr Metab Cardiovasc Dis 2006;16:249-55.

4. Mohseni M, Aryankhesal A, Kalantari N. Prevalence of
malnutrition among Iran’s under five-year-old children and the
related factors: A systematic review and meta-analysis. Iran J
Pediatr 2018;28:¢9189.

5. Ramazanpour M, Akaberi A, Khoshnoudostad E, Shoraka H.
Investigation  into  malnutrition  Prevalence rate and
effective factors on under — five — year — old children in
Maneh -Semelghan city (2012-2013). J North Khorasan Univ
Med Sci 2013;5:365-73.

6. Ibrahim SA, Abd el-Maksoud A, Nassar MF. Nutritional stunting
in Egypt: Which nutrient is responsible? East Mediterr Health J
2002;8:272-80.

7. Kliegman RM, Stanton B, Geme JS, Schor NF, Behrman RE.
Nelson Textbook of Pediatrics. Elsevier Health Sciences; 2015.

8.  Emamian MH, Gorgani N, Fateh M. Malnutrition status in
children of Shahroud, Iran. Knowl Health 2011;6:7-14.

9. Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P,
De Onis M, et al. Maternal and child undernutrition and
overweight in low-income and middle-income countries. Lancet
2013;382:427-51.

10. Grantham-McGregor S, Cheung YB, Cueto S, Glewwe P, Richter L,
Strupp B, et al. Developmental potential in the first 5 years for
children in developing countries. Lancet 2007;369:60-70.

11. Kashfi S, Khani Jeihooni A. The prevalence of protein-energy
malnutrition (PEM) in children under 5 years in Abadeh city.
J Fasa Univ Med Sci/Majallah-i Danishgah-i Ulum-i Pizishki-i
Fasa 2014;3:363-70.

12. WHO. Physical status: The use of and interpretation of

13.

14.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

anthropometry, Report of a WHO Expert Committee. World
Health Organization; 1995.

De Onis M, Blossner M, Borghi E, Frongillo EA, Morris R.
Estimates of global prevalence of childhood underweight in 1990
and 2015. JAMA 2004;291:2600-6.

Hamel C, Enne J, Omer K, Ayara N, Yarima Y, Cockcroft A,
et al. Childhood malnutrition is associated with maternal care
during pregnancy and childbirth: A cross-sectional study in
Bauchi and Cross River States, Nigeria. J Publ Health Res
2015;4:408.

. UNICEF, WHO, WorldBankGroup. Levels and trends in child

malnutrition; September 2015.

Bener A, Kamal A. Growth patterns of Qatari school children and
adolescents aged 6-18 years. J Health Popul Nutr 2005;23:250-8.
Jacobs B, Roberts E. Baseline assessment for addressing acute
malnutrition by public-health staff in Cambodia. J Health Popul
Nutr 2004;22:212-9.

Zimmermann M, Gubeli C, Puntener C, Molinari L. Overweight
and obesity in 6-12 year old children in Switzerland. Swiss Med
Wkly 2004;134:523-8.

Liberati A, Altman DG, Tetzlaff J, Mulrow C, Getzsche PC,
Toannidis JP, et al. The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that evaluate
health care interventions: explanation and elaboration. Journal of
clinical epidemiology 2009;62:¢1-¢34.

Vandenbroucke JP, Von Elm E, Altman DG, Getzsche PC,
Mulrow CD, Pocock SJ, et al. Strengthening the reporting of
observational studies in epidemiology (STROBE): Explanation
and elaboration. Ann Intern Med 2007;147:W163-94.

Karimi B, Ghorbani R, Niaki MA. Malnutrition and some related
factors in primary school children, Semnan, Iran. J Egypt Public
Health Assoc 2016;91:174-8.

Gholami M, Dehghan A, Kargar N, Mohammadi P,
Moosazadeh M, Hadizadeh H. Prevalence of malnutrition in
children 7-12 years old in Kerman, 2013. J Community Health
Res 2014;2:261-6.

Veghari G. The relationship of ethnicity, socio-economic factors
and malnutrition in primary school children in north of Iran:
A cross-sectional study. J Res Health Sci 2013;13:58-62.
Namakin K, Sharifzade G, Majnone H, Firouzi F, Latifi M.
Prevalence of malnutrition in students of deprived areas in South
Khorasan. Knowl Health 2011;6:38-42.

Dehghan A, Ershad Langroudi M, Kamali Sarvestani M,
Shahoseini S. Prevalence of malnutrition in students of
elementary schools in Larestan city in 2010. 2011;2:25-8.
Darvishi S, Hazhir MS, Reshadmanesh N, Shahsavari S.
Evaluation of malnutrition prevalence and its related factors in
primary school students in Kurdistan Province. Sci J Kurdistan
Univ Med Sci 2009;14:78-87.

Delvarianzadeh M, Sadeghian F. Malnutrition prevalence among
rural school students. Payesh 2006;5:263-9.

Delavarianzadeh Zadeh M, Hossein-Zadeh S. Surveying the
nutritional status of school students of Shahrood city and some
related factors in 2004. Koomesh 2006;7:41-8.

Taheri F, Khazaee T, Foadoddini M, Eghbal A, Abdolahi A.
Epidemiology of malnutrition in 11-14 year old boy teenagers of
Birgand. Mod Care J 2009;6:48-53.

Ghorbani J. A study of malnutrition at the primary school students
in Zanjan. J Zanjan Univ Med Sci Health Serv 1998;23:24-31.
UNICEF. The State Of The World’s Children 2014. 2014. Available
from: https://www.unicef.org/publications/files/SOWC2014 In
Numbers 28 Jan.pdf. [Last accessed on 2021 Jan 12].

Demissie S, Worku A. Magnitude and factors associated

International Journal of Preventive Medicine 2022, 13: 138



[Downloaded free from http://www.ijpvmjournal.net on Sunday, December 25, 2022, IP: 176.102.243.102]

33.

34.

35.

36.

37.

38.

39.

40.

41.

Mohseni, et al.: Prevalence of malnutrition among 6-14-year-old children

with malnutrition in children 6-59 months of age in pastoral
community of Dollo Ado district, Somali region, Ethiopia. Sci J
Public Health 2013;1:175-83.

Masibo PK, Makoka D. Trends and determinants of undernutrition
among young Kenyan children: Kenya Demographic and Health
Survey; 1993, 1998, 2003 and 2008-2009. Public Health Nutr
2012;15:1715-27.

Mohseni M, Aryankhesal A. A national document for child
nutrition in Iran: A vital need. Ann Nutr Metab 2018;73:250-1.
Shivaprakash N, Joseph RB. Nutritional status of rural school-
going children (6-12 years) of Mandya District, Karnataka. Int J
Sci Stud 2014;2:39-43.

Sheikholeslam R, Naghavi M, Abdollahi Z, Zarati M, Vaseghi S,
Sadeghi Ghotbabadi F, et al. Current status and the 10 years
trend in the malnutrition indexes of children under 5 years in
Iran. Iran J Epidemiol 2008;4:21-8.

Fesharakinia A, Sharifzadeh G. Prevalence of malnutrition in
under S5-year old children in Birjand city in 2011. J Birjand Univ
Med Sci 2013;20:77-84.

Asgary R, Liu M, Naderi R, Grigoryan Z, Malachovsky M.
Malnutrition prevalence and nutrition barriers in children under
5 years: A mixed methods study in Madagascar. Int Health
2015;7:426-32.

Farrokh-Eslamlou HR, Oshnouei S, Ahmadi N, Babaei F.
Geographical distribution of nutrition deficiency among children
under five years old in the West Azerbaijan Province, Iran.
Urmia Med J 2013;24:201-9.

Naderi Beni M, Lak R, Jazaeri S, Eftekhar Ardebili H.
Prevalence of malnutrition under five years in Chadegan (area
district city) Iran 2011. Iran J Epidemiol 2013;9:22-8.

O’Donnell OA, Wagstaff A. Analyzing Health Equity using
Household Survey Data: A Guide to Techniques and their

International Journal of Preventive Medicine 2022, 13: 138

42.

43.

44.

45.

46.

47.

48.

49.

50.

Implementation. World Bank Publications; Philadelphia, USA:
Saunders 2008.

Martorell R, Horta BL, Adair LS, Stein AD, Richter L, Fall CH,
et al. Weight gain in the first two years of life is an important
predictor of schooling outcomes in pooled analyses from five
birth cohorts from low-and middle-income countries. J Nutr
2010;140:348-54.

Laquatra I. Nutrition for weight management. In: Mahan LK,
Escott-Stump S, editors. Krause’s Food, Nutrition, and Diet
Therapy. 2004. p. 562-3.

Abidoye R, Eze D. Comparative school performance through
better health and nutrition in Nsukka, Enugu, Nigeria. Nutr Res
2000;20:609-20.

Kabir M, Keshtkar A, Lashkar Bolouki F. Prevalence of
malnutrition in children under 2 years old and its relationship
with mothers background variables in Golestan province.
J Gorgan Univ Med Sci 2006;8:32-9.

Mohammadinia N, Sharifi H, Rezaei M, Heydari N. The
prevalence of malnutrition among children under 5 years old
referred to health centers in Iranshahr during 2010-2011. J Occup
Health Epidemiol 2012;1:139-49.

Bhanderi D, Choudhary S. An epidemiological study of health
and nutritional status of under five children in semi-urban
community of Gujarat. Indian J Public Health 2005;50:213-9.
Odunayo SI, Oyewole AO. Risk factors for malnutrition among
rural Nigerian children. Asia Pac J Clin Nutr 2006;15:491-5.
Mohseni M, Aryankhesal A, Kalantari N. Factors associated
with malnutrition among under five-year-old children in Iran:
A systematic review. Ann Trop Med Public Health 2017;10:1147-58.
Aheto JMK, Keegan TJ, Taylor BM, Diggle PJ. Childhood
malnutrition and its determinants among under-five children in
Ghana. Paediatr Perinat Epidemiol 2015;29:552-61.



