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Abstract

Background: Proper growth during childhood is a critical indicator of overall public health. In Zahedan, emerging evidence

suggests that growth disorders — including short stature and undernutrition — are increasingly observed among elementary

school children, potentially reflecting underlying socioeconomic disparities and nutritional challenges.

Objectives: This study aimed to investigate the prevalence of growth disorders in elementary school children in Zahedan and

to examine the association between family economic status, school feeding programs, and growth outcomes.

Methods: A cross-sectional design was employed among elementary school students in Zahedan. Anthropometric data

(height and weight) were collected using standardized techniques. Socioeconomic information was gathered via parent-

reported questionnaires. The impact of school nutrition — assessing both the frequency and quality of school-provided meals —

alongside family income and other related factors, was analyzed using appropriate statistical methods.

Results: The findings revealed that children from lower-income families were significantly more prone to growth disorders,

particularly short stature and undernutrition. Moreover, regular access to high-quality school meals was positively associated

with improved growth indices, suggesting a protective effect against growth impairments. Notably, while maternal

employment did not show a significant influence on growth outcomes, household income and home nutrition quality emerged

as key determinants.

Conclusions: The study underscores the critical role of socioeconomic factors and effective school feeding programs in

ensuring healthy growth among elementary school children in Zahedan. These results highlight the need for targeted

interventions and supportive policies — such as enhancing school nutrition quality and providing economic assistance to low-

income families — to mitigate growth disorders and promote better health outcomes in this vulnerable population.
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1. Background

Child growth is a fundamental indicator of public
health and a critical marker for a nation’s overall

development. Proper physical growth — reflected in

measures such as height and weight — is not only

indicative of adequate nutrition and health care access
but also mirrors the broader socioeconomic conditions

within a community (1, 2). In recent decades, growth

disorders including stunting, undernutrition, and

overweight/obesity have emerged as pressing concerns,

particularly in regions facing economic challenges (3, 4).

These disorders can adversely affect cognitive

development, academic achievement, and long-term
economic productivity, thereby perpetuating cycles of

poverty and poor health (5). In Zahedan, a city
characterized by marked socioeconomic disparities and

nutritional challenges, preliminary observations

suggest an increasing prevalence of growth disorders
among elementary school children (6, 7). Contributing
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factors may include limited access to high-quality

nutrition both at home and in schools, food insecurity,

and varying levels of healthcare support (8, 9).
Moreover, environmental factors, such as living

conditions and regional disparities, may further
exacerbate these issues. The need to investigate these

factors is urgent, as understanding the underlying

determinants of growth impairments is essential for the
formulation of targeted public health interventions (10,

11). By comparing local data with international studies
from contexts like Pakistan and China, this research

aims to provide a comprehensive insight into the

multifaceted nature of growth disorders and to propose

evidence-based strategies for improving child health

outcomes in Zahedan.

2. Objectives

The primary objective of this study was to evaluate

the prevalence of growth disorders among elementary

school children in Zahedan. Secondary objectives

included assessing the associations between growth

disorders and factors such as family economic status,

school feeding programs, maternal employment, and

birth order.

3. Methods

A cross-sectional study design was employed to

assess growth patterns among elementary school

students in Zahedan. A stratified, multistage random

sampling method was used to select a representative

sample of students from first to sixth grades across

various public schools in the region. Prior to initiating

the study, ethical approval was obtained from the

relevant institutional review board, and informed

consent was secured from the parents or legal guardians

of all participating children. Anthropometric data were

collected by trained examiners using standardized and

calibrated equipment. Height was measured to the

nearest 0.1 cm using a stadiometer, with students

standing shoeless and in an upright position, while

weight was recorded to the nearest 0.1 kg using a digital

scale, ensuring minimal clothing interference. Each

measurement was taken twice, and the average of the

two readings was used in the analysis to enhance

reliability.

In parallel, socioeconomic data were obtained

through structured, self-administered questionnaires

distributed to parents. These questionnaires captured

detailed information on family income, living

conditions (with residential areas classified as central,

peripheral, or suburban) (Table 1), maternal

employment status, and participation in school feeding

programs. The results (Table 1) show that the P-value for

both types of disorders is greater than 0.05, indicating

that living location (suburban, central, affluent) does
not have a significant effect on growth disorders.

Table 1. Chi-square Test Results for the Relationship Between Living Location and
Growth Disorders

Growth Disorder Type Chi-square Statistic Significance Level (P-Value)

Weight disorder 2.68 0.6124

Height disorder 3.98 0.1367

Additional demographic variables, including the

child’s age, grade level, and birth order, were also

recorded. Data entry was performed systematically

using a secure database, and analyses were conducted

with statistical software. Descriptive statistics (mean,

standard deviation, frequency distributions) were

calculated for both anthropometric and socioeconomic

variables. To explore associations between categorical

variables — such as family economic status, school

feeding participation, and the occurrence of growth

disorders (e.g., underweight, overweight, and stunting)

— chi-square tests were applied. Additionally, Pearson

correlation coefficients were computed to assess linear

relationships between continuous variables, such as

birth order and growth measurements. The level of

statistical significance was set at P < 0.05, providing a

robust framework for evaluating the multifaceted

factors influencing child growth in Zahedan.

4. Results

The study found that both height and weight

increased progressively with grade level for both boys

and girls. Boys’ mean weight increased from 22.85 kg in

the first grade to 39.26 kg in the sixth grade, while girls’

weight increased from 22.89 kg to approximately 39.75

kg. Similarly, boys’ mean height rose from 121.53 cm to

148.83 cm, and girls’ from 123.09 cm to 145.92 cm.

The prevalence of growth disorders, including both

weight and height abnormalities, was higher among

students in the upper grades. Chi-square analyses

revealed significant associations between lower family

economic status and increased prevalence of both

weight (P = 0.0092) and height disorders (P = 0.0182).

The results (Table 2) show that the P-value for height

disorder is less than 0.05, indicating a significant

relationship between economic status and short stature.

This suggests that poor nutrition in low-income families

may negatively affect children's height growth.

Additionally, for weight disorder, the P-value is also less

than 0.05, meaning that economic status has a

significant effect on underweight and obesity.

https://brieflands.com/articles/zjrms-162410


Rajaei E et al. Brieflands

Zahedan J Res Med Sci. 2025; 27(4): e162410 3

Table 2. Chi-square Test Results for the Relationship Between Economic Status and
Growth Disorders

Growth Disorder Type Chi-square Statistic Significance Level (P-Value)

Weight disorder 10.85 0.0092

Height disorder 8.01 0.0182

Additionally, receiving regular, quality school feeding

was significantly associated with lower rates of weight

disorders (P = 0.021), while the association with height
disorders was notable though less robust. The results

(Table 3) indicate that the P-value for both types of
disorders is less than 0.05, meaning that the

relationship between receiving school nutrition and
growth disorders is statistically significant. These

findings suggest that school-provided meals likely have

a positive impact on reducing underweight and short
stature in children. However, further assessment of the

quality and quantity of school nutrition is necessary to
optimize its effectiveness.

Table 3. Chi-square Test Results for the Relationship Between School Nutrition and
Growth Disorders

Growth Disorder Type Chi-square Statistic Significance Level (P-Value)

Weight disorder 14.32 0.021

Height disorder 16.89 0.08

Maternal employment did not show a statistically
significant impact on growth outcomes. The results

(Table 4) indicate that the P-value for both types of
disorders is greater than 0.05. This means that maternal

employment (working or stay-at-home status) does not

have a significant effect on growth disorders
(underweight, obesity, or short stature). This result

likely reflects the greater influence of other factors, such

as family economic status and the child's overall diet

quality.

Table 4. Chi-square Test Results for the Relationship Between Maternal Employment
and Growth Disorders

Growth Disorder Type Chi-square Statistic Significance Level (P-Value)

Weight disorder 1.37 0.8496

Height disorder 4.46 0.1076

Furthermore, Pearson correlation analysis indicated

a modest but significant relationship between birth

order and short stature (R = 0.15, P = 0.0044), suggesting

that later-born children may be at a slightly higher risk

of stunting. The results (Table 5) show that the P-value

for height disorder is less than 0.05, indicating a

significant relationship between birth order and short

stature. The positive correlation coefficient (R = 0.15)

suggests that later-born children are slightly more likely

to experience short stature. However, for weight

disorder, the P-value is greater than 0.05, showing that

birth order does not have a significant effect on a child's

weight.

Table 5. Pearson Correlation Results for the Relationship Between Birth Order and
Growth Disorders

Growth Disorder Type Chi-square Statistic Significance Level (P-Value)

Weight disorder -0.02 0.7247

Height disorder 0.15 0.0044

5. Discussion

The findings indicate a significant prevalence of

growth disorders among elementary school children in

Zahedan, particularly as they progress to higher grades.

The results underscore the critical influence of

socioeconomic status on child growth, with lower

family income emerging as a key determinant of both

undernutrition and stunting — an observation

consistent with other developing regions (4, 5). The

protective effect of quality school feeding programs

highlights the potential of school-based nutritional

interventions in mitigating these disorders (9).

Although maternal employment did not appear to

significantly affect growth outcomes in this study,

previous research suggests that maternal education and

occupation can influence child health indirectly (8). The

modest association between birth order and short

stature observed in our data is in line with some

international findings that later-born children may

receive fewer resources or attention (11). Limitations of

the study include its cross-sectional nature, which
restricts causal inferences, and the reliance on self-

reported socioeconomic data, which may introduce
bias. Future research should consider longitudinal

designs and broader geographic sampling to better

understand the dynamics of child growth in relation to
socioeconomic and environmental factors.

Footnotes

Authors' Contribution: Acquisition of data, analysis

and interpretation of data, and drafting of the

manuscript: E. R.; Study concept and design, critical

revision of the manuscript for important intellectual

content, and administrative, technical, and material

support: M. N.; Study concept and design, analysis and

interpretation of data, critical revision of the

manuscript for important intellectual content,

statistical analysis, and administrative, technical, and

material support: Gh. R.

https://brieflands.com/articles/zjrms-162410


Rajaei E et al. Brieflands

4 Zahedan J Res Med Sci. 2025; 27(4): e162410

Conflict of Interests Statement: The authors declare

no conflict of interest.

Data Availability: The dataset presented in this study

is available upon request from the corresponding

author at the time of submission or after publication.

The data are not publicly available due to lack of

parental consent from the participants.

Ethical Approval: IR.ZAUMS.REC.1402.312 .

Funding/Support: In order to implement the research

project, this contract is concluded between the Vice
Chancellor for Research and Technology of Zahedan

University of Medical Sciences and the project

implementer as described in the following articles

(project number: 10960).

Informed Consent: Written informed consent was

secured from the parents or legal guardians of all

participating children.

References

1. Malai T, Sobhani A. [Assessment of the nutritional status of

elementary school students in Bandar Abbas using anthropometry].

J School Public Health & Inst Health Res. 2003;2(2). FA.

2. Taghavi N, Ebrahimi H, Karimi A, Pourheidari M. [Evaluation of

height and weight of children aged 7-11 in Shahroud during the

academic years 2003-2005 and comparison with global standards]. J

Med Sci Islamic Azad Univ. 2007;1(2). FA.

3. Akinbami LJ, Ogden CL. Childhood overweight prevalence in the

United States: the impact of parent-reported height and weight.

Obesity (Silver Spring). 2009;17(8):1574-80. [PubMed ID: 19629061].

https://doi.org/10.1038/oby.2009.1.

4. Mushtaq MU, Gull S, Mushtaq K, Abdullah HM, Khurshid U, Shahid U,

et al. Height, weight and BMI percentiles and nutritional status

relative to the international growth references among Pakistani

school-aged children. BMC Pediatr. 2012;12:31. [PubMed ID: 22429910].

[PubMed Central ID: PMC3337223]. https://doi.org/10.1186/1471-2431-12-

31.

5. Silva DA, Pelegrini A, Petroski EL, Gaya AC. Comparison between the

growth of Brazilian children and adolescents and the reference

growth charts: data from a Brazilian project. J Pediatr (Rio J).

2010;86(2):115-20. [PubMed ID: 20143011].

https://doi.org/10.2223/JPED.1975.

6. Mehrabi F, Dadfar M. [The role of psychological factors in sexual

functional disorders]. Iran J Psychiatry Clin Psychol. 2003;9(1):4-11. FA.

7. Sohrabi A, Chehrehasa F. [Assessment of height and weight of

students aged 7-11 in Zahedan]. J Sabzevar Univ Med Sci Health Serv

Asrar. 2001;8(4). FA.

8. Mahboub S, Shahraki M, Mahdavi R, Ghaemmaghami J. [Nutritional

status assessment of children aged 6-12 in Asadabadi region, Tabriz]. J

Lorestan Univ Med Sci. 2004;6(21). FA.

9. Karimi M, Mirzaei M, Lotfi M, Zare Mehrjerdi A. [The impact of

nutrition counseling center interventions on the improvement of

growth status in children with growth disorders]. Toloo-e-Behdasht.

2010;9(2). FA.

10. Kovacs VA, Bakacs M, Kaposvari C, Illes E, Erdei G, Martos E, et al.

Weight Status of 7-Year-Old Hungarian Children between 2010 and

2016 Using Different Classifications (COSI Hungary). Obes Facts.

2018;11(3):195-205. [PubMed ID: 29788023]. [PubMed Central ID:

PMC6103376]. https://doi.org/10.1159/000487327.

11. Piernas C, Wang D, Du S, Zhang B, Wang Z, Su C, et al. The double

burden of under- and overnutrition and nutrient adequacy among

Chinese preschool and school-aged children in 2009-2011. Eur J Clin

Nutr. 2015;69(12):1323-9. [PubMed ID: 26130296]. [PubMed Central ID:

PMC4668216]. https://doi.org/10.1038/ejcn.2015.106.

https://brieflands.com/articles/zjrms-162410
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=412946
http://www.ncbi.nlm.nih.gov/pubmed/19629061
https://doi.org/10.1038/oby.2009.1
http://www.ncbi.nlm.nih.gov/pubmed/19629061
https://doi.org/10.1038/oby.2009.1
http://www.ncbi.nlm.nih.gov/pubmed/22429910
https://www.ncbi.nlm.nih.gov/pmc/PMC3337223
https://doi.org/10.1186/1471-2431-12-31
https://doi.org/10.1186/1471-2431-12-31
http://www.ncbi.nlm.nih.gov/pubmed/20143011
https://doi.org/10.2223/JPED.1975
http://www.ncbi.nlm.nih.gov/pubmed/29788023
https://www.ncbi.nlm.nih.gov/pmc/PMC6103376
https://doi.org/10.1159/000487327
http://www.ncbi.nlm.nih.gov/pubmed/26130296
https://www.ncbi.nlm.nih.gov/pmc/PMC4668216
https://doi.org/10.1038/ejcn.2015.106

