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1- INTRODUCTION 

Stunting, caused by persistent malnutrition, it is a major 

global issue that hinders human growth.
[1-2]

 Stunting, 

can results from a protracted period of low nutrition. 

Malnutrition has short-term implications such as 

increased morbidity and mortality, developmental 

problems (Cognitive, Motoric and Language), and higher 

healthcare costs for sick children.
[3-4]

 It has a negative 

impact on reproductive health, learning attention, and 

work productivity over time.
[5]

 Stunting mostly 

associated with poor reproductive health, learning 

attention, and work productivity over time.
 
Moreover; 

short children are susceptible to different non-

communicable diseases as they grow up.
[6-7]

 

 

The indicators of malnutrition in children include 

stunting, wasting, and being underweight. Stunting refers 

to a child who is too short for his/ her age, wasting refers 

to a child who is too thin for his/ her height, and 

underweight refers to a child who is too light for his/ 

her age.
[8-9] 

In international settings, it is advised to create 

height-for-age, weight-for-height, and weight-for-age z-
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scores using the WHO child growth standards. Stunted 

children are defined as having a height-for-age z-score 

that is less than two standard deviations below the WHO 

Child Growth Standards median for children of the same 

age and sex.
[9-10] 

Additionally; Weight for height z-scores 

less than two standard deviations are considered wasted 

and suggest acute malnutrition or rapid weight loss.
[9-11] 

 

 

The World Health Organization prioritizes achieving 

global nutrition targets for children. The major target is 

to reduce childhood stunting by 40% globally, or 3.9%, 

between 2012 and 2025.
[12] 

According to United Nations 

statistics, one out of every eight Iraqi children die before 

the age of five. Nearly 30% are malnourished, a quarter 

are born underweight, and another 25% lack access to 

safe water.
[13] 

The risk factors for stunting in different 

geographical regions have been thoroughly researched. 

However, there is insufficient data about Iraq.
[14] 

Gabriela 

Guerrero-Serdan et al conducted a study in Iraq to 

analyze the consequences of war on nutrition and health. 

It was expected that individuals born after the war in 

high-intensity conflict areas would have lower height-

for-age z-scores compared to those born in less violent 

areas.
[15]

 

 

The aim of this study to assess the risk factors of stunting 

among children aged less than five in Mosul City -Iraq. 

 

2- PATIENT AND METHODS 

The study is a descriptive, case control study. It was 

conducted between the 11
th

 of September 2023 to the end 

of March 2025 at Mosul General Hospital, Talafar 

General hospital and Al Wafa’a Endocrine specialized 

center in Mosul. The study included 400 patients 

randomly selected from the study settings. Ethical 

approval was taken from the Directorate of Health in 

Nineveh governorate, another consent was also taken 

from the parents to participate in the study. 

 

The investigators conducted direct interviews with 

parents to complete self-administered questionnaires. 

The questionnaire was divided into three parts. The first 

section provides demographic information about the 

study participants, including their age, gender and 

residence. The second section for the presence of 

supplemental feeding and child’s access to health 

facility. The third part for mother’s educational level, 

and family’s socio-economic state.  

 

Statistically analysis done by using the SPSS (scientific 

package for social sciences) version 30.0 software. 

Descriptive statistics, such as frequencies and 

percentages, were used to present categorical variables in 

tables and figures. The chi-squared (χ2) test was used to 

determine the significance of differences between 

cases and controls groups. The statistical findings were 

expressed as odds ratios (OR) and 95% confidence 

intervals (CI) for each risk factor, P-values less than 0.05 

were regarded as statistically significant. 

 

3- RESULTS 

The study included 400 patients, of them 128 patients 

with stunting (cases) and 272 patients with normal 

weight (controls) and presented for other causes. 

Moreover; 207 (51.75%) patients are males and 193 

(48.25%) patients are females, with male to female ratio 

of 1.07:1. Furthermore; 35 (8.75%) patients aged less 

than 1 year, 81 (20.25%) patients aged 1-2 years, 87 

(21.75%) patients aged 2-3 years, 96 (24%) patients aged 

3-4 years and 101 (25.25%) patients aged less than 5 

years. The mean age of the study participants was 3.88 ± 

1.01 years. 128 (32%) patients are reside in urban 

districts while 268 (68%) patients are reside in rural 

districts. 117 (29.25%) patients received supplemental 

feeding and 283 (70.75%) patients didn’t received 

supplemental feeding. Additionally; 123 (30.75%) 

patients reported easy access to medical services while 

277 (69.25%) patients reported difficult access to 

medical services. From the other hand; regarding the 

demographic information of the study participants’ 

mothers, 349 (87.25%) patients having mothers of more 

than 20 years while 51 (12.75%) patients having mother 

of less than 20 years. The majority of mothers are 

illiterate 162 (40.5%) followed by primary education 114 

(28.5%), secondary 95 (23.75%), university 27 (6.75%) 

and higher education 3 (0.75%). 224 (56%) patients 

having working mothers and 176 (44%) patients having 

housing mothers. Moreover; 196 (49%) patients having 

poor socio-economic state, 192 (48%) patients having 

sufficient income for daily needs and 12 (3%) patient 

having exceeded income for daily needs. Lastly; 128 

(32%) patients having stunting and 272 (68%) patients 

haven’t stunting. As shown in table 1.1: 

 

Table 1.1: Socio-demographics information of the study participants. 

Variable Number = 400 Percent 

Gender: 

- Male 

- Female 

 

207 

193 

 

51.75 

48.25 

Age: 

- Less than 1 year 

- 1-2 years 

- 2-3 years 

- 3-4 years 

- Less than 5 years 

 

35 

81 

87 

96 

101 

 

8.75 

20.25 

21.75 

24 

25.25 

Residency:   
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- Urban 

- Rural 

128 

272 

32 

68 

Supplemental feeding intake: 

- Present 

- Absent 

 

117 

283 

 

29.25 

70.75 

Child’s access to health facility: 

- Easy 

- Difficult 

 

123 

277 

 

30.75 

69.25 

Mother age: 

- Less than 20 

- More than 20 

 

349 

51 

 

87.25 

12.75 

Educational level of mother: 

- Illiterate 

- Primary 

- Secondary 

- University 

- Higher 

 

162 

114 

95 

27 

3 

 

40.5 

28.5 

23.75 

6.75 

0.75 

Mother occupation: 

- Employed 

- Unemployed 

 

224 

176 

 

56 

44 

Social class: 

- Not enough for daily needs 

- Enough for daily needs 

- Exceeds needs 

 

196 

192 

12 

 

49 

48 

3 

The presence of stunting: 

- Yes 

- No 

 

128 

272 

 

32 

68 

 

Figure 3.1 shows distribution of the study participants according to their data collection places. 

  

 
 

Table 3.2 comparison between patients with stunting and 

those with no stunting. It’s evident that patients with 

stunting are statistically significant difference (P value 

0.023) regarding poor socio-economic state. From the 

other hand; patients age 2-3, 3-4 and less than 5, patients’ 

mother of lower educational levels, those of rural 

residency and poor socio-economic state are shown in 

statistically risky association. No statistically significant 

difference and no statically significant association 

regarding patients’ genders, supplementary food intake, 

child accessory to health facility, mothers; ages, 

educational levels and occupation. 
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Table 1.2: Comparison between patients with stunting and those with no stunting. 

Variable 

Patients with 

stunting, Number 

(%) = 128 

Patients with no 

stunting, Number 

(%) = 272 

Odds ratio 

(confidence interval) 
P- value 

Gender: 

- Male 

- Female 

 

71 (55.4%) 

57 (44.6%) 

 

136 (50%) 

136 (50%) 

 

1.242 (0.578- 1.892) 

0.805 (0.238-1.320) 

 

0.489 

Age: 

- Less than 1 year 

- 1-2 years 

- 2-3 years 

- 3-4 years 

- Less than 5 years 

 

6 (4.6%) 

22 (17.2%) 

33 (25.8%) 

33 (25.8%) 

34 (26.6%) 

 

29 (10.8%) 

59 (21.8%) 

54 (19.9%) 

62 (22.9%) 

67 (24.6%) 

 

Ref. 

1.852 (1.235-2.335) 

3.043 (2.378-7.278) 

2.645 (1.928-4.021) 

2.538 (1.268-3.829) 

 

0.248 

Residency: 

- Urban 

- Rural 

 

35 (27.3%) 

93 (72.7%) 

 

93 (34.1%) 

179 (65.9%) 

 

0.725 (0.248-1.392) 

1.377 (1.127-1.790) 

 

0.139 

Supplemental 

feeding intake: 

- Present 

- Absent 

 

 

40 (31.25%) 

88 (68.75%) 

 

 

77 (28.3%) 

195 (71.7%) 

 

 

1.151 (0.563-1.389) 

0.868 (0.428-1.234) 

 

 

0.304 

Child’s access to 

health facility: 

- Easy 

- Difficult 

 

 

43 (33.6%) 

85 (66.4%) 

 

 

80 (29.4%) 

192 (70.6%) 

 

 

1.215 (0.329-1.928) 

0.822 (0.390-1.689) 

 

 

0.678 

Mother age: 

- Less than 20 

- More than 20 

 

103 (80.4%) 

25 (19.6%) 

 

246 (90.4%) 

26 (9.6%) 

 

0.435 (0.135-1.203) 

2.295 (0.593-3.789 

 

0.238 

Educational level of 

mother: 

- Illiterate 

- Primary 

- Secondary 

- University 

- Higher 

 

 

44 (34.3%) 

41 (32%) 

35 (27.3%) 

8 (6.2) 

0 (0%) 

 

 

118 (43.2%) 

73 (26.7%) 

60 (22.1%) 

19 (7%) 

3 (1%) 

 

 

Ref. 

1.509 (1.129-1.992) 

1.555 (1.059-2.024) 

1.115 (0.578-1.589) 

--- 

 

0.264 

Mother Occupation: 

- Employed 

- Unemployed 

 

69 (53.9%) 

59 (46.1%) 

 

155 (57%) 

117 (43%) 

 

0.882 (0.239-1.303) 

1.133 (0.691-1.447) 

 

0.839 

Social class: 

- Not enough for 

daily needs 

- Enough for daily 

needs 

- Exceeds needs 

 

71 (55.5%) 

 

57 (44.5%) 

 

0 (0%) 

 

125 (63.7%) 

 

135 (70.3%) 

 

12 (100%) 

 

1.376 (1.029-3.372) 

 

0.726 (0.387-0.927) 

 

---- 

 

0.023 

 

4- DISCUSSION 

Stunting can indicate potential dangers due to poverty 

conditions, low socioeconomic level, and high 

prevalence of chronic illnesses.
[16]

 In 2020, UNICEF and 

WHO reported that roughly 149 million children under 

the age of 5 were stunted.
[17]

 

 

In the present study the majority of stunted patient were 

male but with no relation to stunting and of note the 

prevalence of stunting increases with age. As inadequate 

complementary feeding practices during weaning, when 

infants transition from exclusive breastfeeding to 

complementary foods, can increase stunting prevalence 

among children under five, moreover; as children grow 

older, they may be exposed to additional childhood 

illnesses and disorders, such as inadequate hygiene and 

dirty environments, which can hinder their development. 

Consistent findings obtained by Chatrine Aprilia 

Hendraswari
[18] 

and Haribondhu Sarma et al
[19] 

study 

results. 

 

The second risky axis found in the study was mothers 

with lower educational levels. As the mother's education 

influences parenting habits, such as regulating nutrition 

and maintaining children's health. Educated mothers can 

acquire information from others and improve their 

awareness and knowledge of childrearing. Education is 

linked to a mother's understanding of parenting styles 

and children's dietary needs. The study result goes with 

the same line of Agung Dwi Laksono et al study 

results.
[20] 
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The other risk factor found in the study is the rural 

residency which may reflect per capita income per month 

of rural communities in addition to health services 

accessibility which is more difficult in rural areas. Made 

Ayu Lely Suratri et al had comparable results.
[21] 

 

The last dominant risk factor found in the study is the 

family income not sufficient to their daily needs. As the 

satisfaction of the family's nutritional needs may be 

impacted by the overall family income. Food quality, 

quantity, and diversity are generally lower in families 

with low incomes. Rizki Aryo Wicaksono et al had a 

comparable result in his study findings.
[22] 

 

The study's findings are limited by a convenience sample 

of children from only three centers, which may not be 

representative of all similar-aged children. However; 

samples from different districts may provide a more 

comprehensive view of the risk factors of stunting 

among less than 5 years aged children. Additionally; the 

study was limited by the absence of information on the 

nutritional state of families and parasite infections in 

children, thus those risk variables were excluded.  

 

CONCLUSION AND RECOMMENDATION 

 This study indicates that the age of the child, the 

mother's educational level, the child's residency and 

poverty are the main factors contributing to stunting in 

Mosul City children under five. Stunting in Mosul City 

can be decreased by increase mothers' understanding of 

nutrition, parenting, and health issues for children under 

five. In general, especially in rural regions, cadres' 

responsibility in monitoring the development and growth 

of children under five at the Integrated Healthcare Center 

needs to be expanded. 
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