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Abstract

It remains a significant public health problem in many low and middle-income countries, particularly in
Yemen, related to nutritional deficiencies during the most critical periods of growth and development in
early childhood. The purpose of this study was to determine the associated factors for stunting among
Yemeni children under the age of five living in Sana’a city. This study was conducted using a cross-sectional
study design among 434 mothers and their children aged 6-59 months. Data were collected through face-
to-face interview using the structured questionnaire that consists of 28 items. Anthropometric indicator,
height-for-age was determined using the current World Health Organization (WHO) growth standards. An
analysis of the data was conducted using a multivariable logistic regression model. Statistical significance
was determined by the Adjusted Odds Ratio (AOR) and 95% Confidence Interval (CI) from the multivariable
analysis. The prevalence of stunting among children under the age of five was 46.1%. According to the
multivariable analysis, stunting is statistically associated with children aged 13-24 months (AOR 2.04), 25-
36 months (AOR 2.27), 37-48 months (AOR 2.38), secondary education of the father (AOR 0.31), household
size of five members (AOR 0.66), and flushed or poured toilets (AOR 1.91). There are a number of family-
specific factors that contribute to stunted childhood development. By addressing these factors, we can
ensure that children have the best possible chance to thrive and reach their full potential. Thus, it is
essential to prioritise family-specific factors when addressing childhood stunting to ensure a brighter
future for children.
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Introduction
Stunting is related to a critical child growth indicator, which is defined by the World Health Organization

(WHO) as a height for age Z score (HAZ) less than the two-level reduced Z-score 1. This condition is usually
caused by chronic or recurrent undernutrition, which is generally associated with poverty, poor maternal
health and nutrition, frequent illness, and/or inadequate feeding and care during early childhood. Children
with stunting are prevented from reaching their full potential in terms of their physical and cognitive
development 23.

Official Journal Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia.

194


https://doi.org/10.37231/ajmb.2023.7.1.600
https://journal.unisza.edu.my/ajmb/index.php/ajmb/index

AJMB https://doi.org/10.37231/ajmb.2023.1.5.685

https://journal.unisza.edu.my/ajmb
elSSN: 2600-8173

'\ PENERBIT

i\ / Universiti Sultan Zainal Abidin
Ay

In developing countries, stunting is still a remarkable public health problem # affecting 149.2 million
children under five years, particularly in Asia and Africa, where stunted children under five account for
53% and 41%, respectively 5. However, the highest rate of stunting among children (>30%) has been
recorded in Sudan, Yemen, Libya, Afghanistan and Pakistan 6. Nonetheless, malnutrition among Yemeni
children is one of the highest malnutrition in the world, and the nutrition situation is highly exacerbated
because of the conflict. Yemen is facing a humanitarian crisis due to the ongoing conflict, and this has led
to an increase in food insecurity and malnutrition. As a result, the rate of stunting among children in Yemen
is among the highest in the world 7. According to the 2012-2013 final report by Yemen National Social
Protection Monitoring Survey (NSPMS), nearly 42.5% of Yemeni children under five years old were stunted,
while 12.6 % were severely stunted 8 Moreover, the long-standing conflict in Yemen has exacerbated the
ongoing malnutrition crisis in Yemen, resulting in 2.2 million Yemeni children suffering from acute
malnutrition, including 540,000 who suffer from severe acute malnutrition. There are over 2.3 million
children who lack access to essential health and nutrition services as a result of the conflict °. Given the
deterioration in Yemen's malnutrition drivers in 2020 limited access due to conflict in several zones and
decline in access and utilization of health and nutrition services as a result of COVID-19, UN experts warn
the actual number may be higher.

There is no question that Yemen has long been plagued by some of the highest malnutrition rates in the
world. To date, humanitarian interventions such as providing food assistance, as well as treating and
preventing malnutrition, have prevented even more severe deterioration from occurring. Nevertheless,
these hard-won achievements are at risk of being eroded by 2,020 10, The escalation of conflict and
economic decline, coupled with the immense impact of the COVID-19 pandemic, have pushed an already
exhausted population to the brink of disaster. Moreover, many aid projects, including emergency food
assistance and WASH services, have been disrupted by funding shortages. Without additional funding,
malnutrition treatment programs are also at risk ?. In addition to these factors, Yemen has historically been
a challenging place to be a child or mother due to the lack of adequate and poor-quality food, the high
prevalence of communicable diseases, the elevated levels of food insecurity, limited access to health and
nutrition services, poor sanitation and hygiene, and many children's inability to access essential vaccines
such as measles and polio 11.

In this paper, we intend to accomplish two objectives. For the first objective, the prevalence of stunting in
Yemeni children under five was analysed. For the second objective, the factors associated with childhood
stunting in the city of Sana'a were examined. This analysis will provide information to program designers
and policymakers to assist in developing and improving inter-sectoral health and nutrition programs.

Methods

Study design and setting

This was a cross-sectional study to describe and identify the associated factors for stunting among children
under five years old in Sana'a City, Yemen. Yemen's capital city, Sana'a city, has a population of 2,345,000
million and is divided into ten districts (MoHPH, 2014). Within the city of Sana'a, participants from Old
Sana'a, Aza'al, Ma'ain, Al-Tahrir, Al-Thawra, and Bani Al-Harith were recruited. Since this study involved
children, their mothers or caregivers were also required to sign the consent form. To ensure that the data
collected in the study was fully informed and that the participants' confidentiality was protected, a consent
form was prepared.

Study participants

The study population was all children under five years old and their mothers in Sana’a City as capital city
of Yemen. All children age under five years old irrespective of ethnicity, religion and sex, were included in
the study. Children who had severe-condition (serious illnesses or were born as preterm babies less than
37 weeks of gestation), mental retardation and physical challenges before the study were excluded.
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Size and sampling strategy

The minimum sample size required for the study was 369 children under five of age which was calculated
by Open Epi (version 3) (https://www.openepi.com/SampleSize/SSPropor.htmusing) using the following
parameters: 95% confidence interval, + 5% precision and the reported prevalence of malnourished in
Yemen by the United Nations was (60%) 7. 434 children under five of age were enrolled in the study for
dropouts and non-participants. A multistage sampling approach was used for selecting participants where
six districts were selected out of ten, followed by a selection of the 43 clusters within six districts by
probability proportional to size sampling (PPS). Then, a total of 10 households per cluster was chosen by
systematic random sampling from a list of houses provided by Sana’s city authority. The study included
only one eligible child from the household when there were two or more eligible children found in the
household. The next household was visited if there were no eligible children in the selected household.

Data and outcome measures

A structured household survey questionnaire was used to collect data through face-to-face interviews from
mothers. The questionnaire included questions on socioeconomic variables (residence of place, parent’s
educational level, parent’s occupation, family income), environment variables (household size, house
structure, type of latrine, sources of drinking water), maternal variables (mother’s age at birth, maternal
nutrition status, mother’s haemoglobin level, mother’s BMI, mother’s family planning practice, mothers
khat chewing, mothers smoking) and child status (gender, age, birth of weight, weight, height, time of
intuition breastfeeding, health problems). A birth certificate and vaccination card were used to confirm the
child's age and date of birth.

Children under the age of five were measured anthropometrically for their nutritional status. Children
under the age of two were measured for their length, and children over the age of two were measured for
their height. Z scores of height-for-age were calculated based on weight, length, and height data and
compared them with the newly published WHO growth curves. Stunting is defined as being more than two
standard deviations below the median height/length for the age of the WHO Multicentre Growth Reference
Study!4. A child who measured -2 SD units below the median of the reference population was considered
short for their age (stunted), while a child who measures -3SD units below the median of the reference
population was considered severely stunted.

The mid-upper arm circumference (MUAC) measurement was used to assess the mother's nutritional
status, as this was a reliable indicator of stunting. To measure the mother's MUAC, a non-stretchable
insertion tape validated by WHO and UNICEF?> was used; mothers with a median left arm circumference of
22.5 cm are considered to be under normal.

It has been reported that pregnant women with anaemia are more likely to have stunted children. Analyses
of haemoglobin were carried out on-site using AVIETM Total HB analysers 2. A drop of blood was collected
from a finger prick by laboratory technician and placed in a microcuvette, then in the HemoCue analyzer.
The AVIETM Total Hb analyser displayed the blood's Hb level within a minute. The haemoglobin test values
were referred to according to WHO (2011) guidelines. A maternal of children under five years old whose
haemoglobin level is lower than the recommended cut-off point for severe anaemia were advised to visit a
health facility for follow-up with a health professional. According to WHO standards the haemoglobin
concentration for the diagnosis of anaemia and assessment of severity in the peripheral blood is non
anaemia 120 gm/dl or higher, mild 110-119 gm/dl, moderate 80-109 gm/dl, severe lower than 80 gm/dl 13.

Statistical analysis

Data were analyzed using IBM SPSS Statistics for Windows, version 25.0 (IBM Corp., Armonk, NY, USA).
The study population's characteristics were described using means and standard deviations (SD) of
continuous variables and percentages for categorical variables. Univariate and multivariate analyses were
then conducted to determine the factors associated with stunting. A univariate analysis, simple logistic
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regression, was performed using crude odds ratios (OR) with 95% confidence intervals (CI) and a p-value
of 0.05 to determine the association between the independent variables and the outcome (stunting).

In the first stage, simple linear regression was used to determine the potential variable that could be of
significant value in determining stunting. Variables with a p-value of or less than 0.25 were included for
further multivariable analysis. The variables were included based on statistical significance as well as
principles of parsimony and biological plausibility. Interaction, multicollinearity, model fitness and
assumptions, outliers, as well as influential cases were checked. The final model was presented with the
adjusted regression coefficients (b), 95% confidence intervals (CI), p-values, and coefficient of
determinations (R?).

Ethical Considerations

The ethical approvals were obtained from Universiti Sultan Zainal Abidin Human Research and Ethics
Committee (UHREC) (UniSZA/UHREC/2018/45) and the Ministry of Public Health and Population
Research Centre of Yemen (2019/3/16)

Results

Distal factors (Socio-demographic and economic characteristics)

Table 1 presents socio-demographic and economic characteristics of a sample of children under five in
Sanaa, Yemen. A total of 434 children under the age of five, 46.5% of whom were males and 53.5% were
females, with a mean age (SD) of 30.50 (16.63) months, were recruited for the study. Out of 434 children
in the data set, 200 (46.1%) were stunted. Based on the socioeconomic characteristics of the study, 80.6%
of children live in urban areas. A total of 36.9% of the mothers only had a primary school education, and
most of them were housewives (91.7%) while the 35.9% of fathers have a secondary education and are
employed (75.1%). Despite the majority of children residing in urban areas, many of them fell into an
income less than 50,000 Yemeni Rials (YER) (USD 0.0019 = 1 YER), with an average monthly household
income of 53,239.63 (25,167.57) (approximately USD <96.15).

Intermediate (environmental and maternal characteristics)

The intermediate factor is divided into two variables, namely environmental characteristics and maternal
characteristics. As for the environmental characteristics, the study determined that the average household
size was 6.21 (3.01) people. 73.7% of families live in houses constructed with concrete blocks and cement
and equipped with flush toilets or pour toilets. Furthermore, 46.3% of families obtain drinking water from
surface water sources (wadis, rivers, dams, ponds, etc.) while 77.2% claim that the water they use is
untreated. Only 1.4% of families boil their water before drinking it.

Regarding the maternal environment, the study shows that the mother's mean (SD) age at birth was 24.6
(5.8) years old. Most of the respondents were married (97.2%), 2.3% being divorced, and 0.5% being
widowed. The mean mother's MUAC was 25.74 (11.50) cm. According to their MUAC, 14.3% were classified
as severely malnourished (less than 21 cm). Approximately 26.0% of the mothers were anaemic, and 16.4%
were underweight. In addition, 60.6% of the mothers reported practising family planning, 60.6% chewing
khat, and 28.1% smoking.
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Table 1: Distal, intermediate, and proximal characteristics of children under five years old in
Sana’s City, Yemen

Full sample Stunted Children
Variables (n=434) (n=200)
n (%) n (%)
Distal factors (socioeconomic characteristics)
Residence of place Urban area 350 (80.6) 163 (81.5)
Rural area 84 (19.4) 37 (18.5)
Mother’s educational level [lliterate 102 (23.5) 62 (31.0)
Primary 160 (36.9) 71 (35.5)
Secondary 112 (25.8) 47 (23.3)
Diploma and above 60 (13.8) 20 (10.0)
Father’s educational level [lliterate 29 (6.7) 16 (8.0)
Primary 116 (26.7) 71 (35.5)
Secondary 156 (35.9) 63 (31.5)
Diploma and above 133 (30.6) 50 (25.0)
Mother’s Occupation Housewife 398 (91.7) 187 (93.5)
Working 36 (8.3) 13 (6.5)
Father’s Occupation Not Working 108 (24.9) 53 (26.5)
Working 326 (75.1) 147 (73.5)
Family income group (YER) <50,000 248 (57.1) 128 (64.0)
50,000-100,000 173 (39.9) 66 (33.0)
>100,000 13 (3.0) 6 (3.0)
Mean+SD 53,239.63+25,167.57 50,710,00+25,548.37

Intermediate factors (environmental and maternal characteristics)

Environmental characteristics

Household size (people) <5 225 (51.8) 91 (45.5)
26 209 (48.2) 109 (54.5)
Mean+SD 6.21£3.01 6.57+3.21
House structure Fine-finished stone 25 (5.8) 4 (2.0)
Rough stone 35(8.1) 13 (6.5)
Concrete blocks cement 320 (73.7) 154 (77.0)
Sun-dried mud bricks (adobe) 20 (4.6) 9 (4.5)
Straw and hay, fronds, textile 13 (3.0) 9 (4.5)
sheets
Metal sheet, corrugated iron or 14 (3.2) 8 (4.0)
plywood
Red blocks (Yagoor) 7(1.6) 3(1.5)
Type of latrine Flush or pour toilet 335 (77.2) 167 (83.5)
Pit latrine 99 (22.8) 33(16.5)
Piped water inside the dwelling 7 (1.6) 3(1.5)
Piped water inside the 25 (5.8) 6 (3.0)
compound
Public tap or standpipe outside 31(7.1) 13 (6.5)

the compound
24 (5.5) 14 (7.0)
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Tube well or borehole

connected with pipes 3(0.7) 1(0.5)
Protected dug well
Tanker-truck 35(8.1) 12 (6.0)
Surface water (wadi, river, 201 (46.3) 107 (53.5)
stream, dam, pond etc)
Bottled water 34 (7.8) 16 (8.0)
Jerrycan filtered water (e.g., 71 (16.4) 28 (14.0)
kawther)
Is the drinking water Yes, through boiling 2(0.5) 1(0.5)
treated/filtered in any way  Yes, through filtration using 20 (4.6) 8 (4.0)
inside the dwelling? ceramic or sand, etc.
Yes, through boiling and 6(1.4) 4 (2.0)
filtration 26 (6.0) 10 (5.0)
Yes, chemically/using 5(1.2) 2(1.0)
effervescent pills
Yes, by allowing it to settle 19 (4.4) 8 (4.0)
before drinking
Yes, by cleaning (filtering it with 356 (82.0) 167 (83.5)
a piece of cloth)
No, water is not treated
Maternal variable
Mother’s age at birth Mean#SD 24.6+5.8 24.50+5.9
Marital status Married 422 (97.2) 193 (96.5)
Divorce 10 (2.3) 6 (3.0)
Widowed 2(0.5) 1(0.5)
Mother’s nutritional status <21 cm (Severe Acute 62 (14.3) 28 (14.0)
(MUACQ) Malnutrition) 53(12.2) 31(15.5)
21-22.9 cm (Moderate Acute 319 (73.5) 141 (70.5)
Malnutrition) 25.74+11.50 25.70+16.15
223 cm (normal)
Mean+SD
Mother’s health status (Hb <12.3 Anaemia 113 (26.0) 61 (30.5)
level) 212.3 non-anaemia 321 (74.0) 139 (69.5)
Mother’s BMI <18.5 kg/m? (underweight) 71 (16.4) 35(17.5)
18.5-24.9 kg/m? (normal 237 (54.6) 120 (60.0)
weight) 93 (21.4) 36 (18.0)
25.0-29.9 kg/m? (overweight) 33 (7.6) 9 (4.5)
>30 kg/m? (obesity)
Mother’s family planning Yes 263 (60.6) 113 (56.5)
practice No 171 (39.4) 87 (43.5)
Khat chewing Yes 263 (60.6) 114 (57.0)
No 171 (39.4) 86 (43.0)
Mother smoking Yes 122 (28.1) 58 (29.5)
No 312 (71.9) 141 (70.5)
Proximal Factors (individual characteristics)
Child’s gender Boys 202 (46.5) 92 (46.0)
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Girls 232 (53.5) 108 (54.0)
Child age (month) 1-12 81 (18.7) 30 (15.0)
13-24 108 (24.9) 54 (27.0)
25-36 97 (22.4) 51 (25.5)
37-48 78 (18.0) 42 (21.0)
49-59 70(16.1) 23(11.5)
Mean+SD 30.5%16.63 30.5+15.28
Birth weight <2,500 g (low birth weight) 141 (32.5) 58 (29.0)
22,500 g (normal birth weight) 293 (67.5) 142 (71.0)
Mean#SD (gram) 2,586.41+536.89 2,616.50+533.23
Time of intuition Immediately after delivery or 271 (62.4) 114 (57.0)
breastfeeding within one hour from delivery
Within 24 hours from delivery 80 (18.4) 43 (21.5)
After 24 hours from delivery 83 (19.1) 43 (21.5)
Weaning age 0-3 months 29 (6.7) 14 (7.0)
4-6 months 36 (8.3) 18 (9.0)
>7 months 369 (85.0) 168 (84.0)
Type of health problems in the 14 days before the survey
. Yes 174 (40.1) 100 (50.0)
Diarrhoea No 260 (59.9) 100 (50.0)
Fever Yes 111 (25.6) 50 (25.0)
No 323 (74.4) 150 (75.0)
Cough Yes 71 (16.4) 33 (16.5)
No 363 (83.6) 167 (83.5)
Nausea Yes 8(1.8) 5(2.5)
No 426 (98.2) 195 (97.5)
Vomiting Yes 16 (3.7) 6 (3.0)
No 418 (96.3) 194 (97.0)
Common cold Yes 9(2.1) 6 (3.0)
No 425 (97.9) 194 (97.0)
Abdominal pain Yes 35(8.1) 18 (9.0)
No 399 (91.9) 182 (91.0)
Tonsillitis Yes 5(1.2) 2(1.0)
No 429 (98.8) 198 (99.0)
Otitis media Yes 5(1.2) 2 (1.0)
No 429 (98.8) 198 (99.0)
Dehydration Yes 1(0.2) 0 (00.0)
No 433 (99.9) 200 (100.0)

Proximal factor (individual characteristics)

A majority of children (67.5%) have a normal birth weight (22,500 g) with a mean’ birth weight of
approximately 2,586.41+536.89 g. Among the children under five years of age, the mean weight and height
were 10.44 kg and 82.90 cm, respectively. In terms of intuition breastfeeding, 62.4% intuited breastfeeding
immediately after or within one hour of delivery. Most of the children, 85.0%, were weaned at 7 months or
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older. 14 days prior to the survey, 40.1% of them had diarrhoea, 25.6% had fever, 16.4% had cough, 1.8%
had nausea, 3.7% had vomiting, 2.1% had common cold, 8.1% had abdominal pain, 1.2% had tonsillitis and
otitis media, respectively, and only 0.2 had dehydration.

Adjusted odds ratios (OR) (95% CI) associated factors for stunted children under-five children in
Sana'a, Yemen

A multivariable logistic regression was used to further analyse the associated factors of stunting among
children under five years of age in Sana’a City, Yemen, based on the hierarchical framework for analysing
the factors associated with children’s nutritional status developed by Hien and Hoa (2,009). Our findings
indicate that some distal, intermediate and proximal factors are significantly associated with child stunting
presented in Table 2.

Distal factors

In the final multivariable logistic regression model, factors associated with stunting were illiterate mothers
(AOR 2.28,95% CI 1.04-4.99, p = 0.040), the father’s educational level of either secondary education (AOR
0.46,95% CI1 0.28-0.76, p = 0.002) or diploma and above (AOR 0.44, 95% CI 0.25-0.77, p = 0.004).

Intermediate factors

For intermediate factors, only two factors were associated with stunting among children under five years
old in Sana’a City, Yemen; children from families with household size 5 or less (AOR 0.66, 95% CI 0.44-0.97,
p=0.037) and children whose living at home with flush or pour toilet (AOR 1.91, 95% CI 1.13-3.21,
p=0.015).

Proximal Factors

In the final multivariable logistic regression model, factors associated with stunting were children aged 37-
48 months (AOR 8.58; 95% CI: 2.77-26.54, p<0.001), and children who had diarrhoea in the past 14 days
(AOR 1.86; 95% CI: 1.05-3.30, p=0.033).

Table 2: Multivariable logistic regression analysis between independent variables and stunting
among children under-five children in Sana'a, Yemen.

. o ]
Variables Adjusted 95% CI P-Value

OR

Distal factors (socioeconomic characteristics)

Mother’s educational level Illiterate 2.28 1.04-4.99 0.040*
Primary 1.18 0.58-2.42 0.650
Secondary 1.24 0.61-2.55 0.553
Diploma and above 1.00

Father’s educational level Illiterate 2.04 0.91-4.60 0.084
Primary 2.62 1.57-4.37  <0.000*
Secondary 1.13 0.70-1.81 0.628
Diploma and above 1.00

Intermediate factors

Environment factors

Household size (child). <5 0.66 0.44-0.97 0.037*
>6 1.00

Type of latrine Flush or pour toilet 1.00
Pit latrine 1.91 1.13-3.21 0.015*

Proximal Factors
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Child age in month 1-12 1.20 0.61-2.36 0.592
13-24 2.04 1.10-3.82 0.025*
25-36 2.27 1.20-4.29 0.012*
37-48 2.38 1.22-4.65 0.011*
49-59 1.00
In the past 14 days, has your Yes 1.86 1.05-3.30 0.033*
child had diarrhoea No 1.00
Discussion

Nutrition outcomes, such as stunting, result from a complex causal chain 17. The present study suggests that
various factors, including child nutrition, sociodemographic factors, and family factors, are likely to be
associated with stunting in children under five. Based on the study's findings, the overall stunting
prevalence among children under five was 46.1% in Yemen's capital city of Sana'a, in line with the national
health and demographic survey of 2013 18, In Yemen, there may be an interplay between environmental,
economic, and political factors that contribute to undernutrition. Political conflicts in Yemen over the last
eight years have destabilised Yemen's food security network, agricultural production, and people's

livelihood, resulting in a high prevalence of stunting among children under five in Sana'a, it's capital city
19,20,

A low level of literacy among parents can lead to a poor understanding of their children's health-related
problems. Low literacy rates are associated with malnutrition in children under five years of age 2122,
According to the present study, stunting of children is associated with the illiteracy of mothers (p=0.040).
An uneducated parent may be less able to explain their child's symptoms to the physician clearly and
concisely, thereby interfering with the best possible treatment for their child 23. Furthermore, the health
information provided to parents in pamphlets will be difficult to understand without formal education 22.

The present study revealed that there is a higher probability of stunting in children under the age of five in
Yemen when their fathers have lower educational levels (p<0.000). This may be due to limited education
may lead to a lack of awareness regarding optimal child feeding practices, hygiene practices, and health-
seeking behaviors. It can also restrict employment opportunities and income potential, resulting in
impoverished living conditions and inadequate access to healthcare services. The parents may come from
low-income families, as evidenced by the fact that 52% of participants in this study came from low-income
households in which families being viewed as having lower educational levels and taking less responsibility
for the health of their children than fathers with higher levels of education. A study of under-five
malnutrition in Bangladesh found that fathers' education was the most significant determinant of their
children's health 24 A case-control study was conducted in Ethiopia by Amsalu and Tigabu (2006) to
identify and investigate risk factors for severe acute malnutrition in children under the age of five, and
found no significant relationship between malnutrition and the educational level of the parents of children
under the age of five 25.

Next, a significant association exists between household size and stunting among children under the age of
five (p=0.037). This suggests that larger households are more likely to have children with malnutrition, as
larger households tend to have poorer access to resources and less nutritious food. Previous studies have
found that a significant association exists between household size and stunting among children under the
age of five26-28, A study conducted in Indonesia found that children in larger households were more likely
to be stunted than those in smaller households?26. Additionally, a study conducted in Sub-Saharan Africa
found that household size was an important predictor of severe acute malnutrition among children under
five?s,
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Those with pit toilet are found to be at high risk of being stunted (p=0.015) in the present study. There is a
possibility that this may be attributed to the fact that nearly half of the Yemeni dwellings do not have
improved toilet facilities, and 12 % of urban households do not have such facilities. Non-improved toilet
facilities are those that do not flush or that flow into a piped sewer system or septic tank shared by residents
of one household 1¢. As a result, household wastewater is discharged into open drainage systems.
Afterwards, household waste is gathered inside and around the house 1¢. In Southern Ethiopia's Humbo
district, a cross-sectional study of 633 children aged 6 to 12 was conducted. The study revealed a higher
risk of stunting among children because of poor sanitation and a lack of access to sanitary latrines 2°.

According to the Yemen Nutrition Health Demographic Surveillance (2015), nearly a third of Yemeni
households have earthen floors that consist primarily of dirt or clay. These floors are also dangerous
because they make it easy for diseases such as diarrhoea, malaria, and other infectious diseases to spread.
It has been shown that these diseases affect the growth of mothers and new-borns 3°. It has been reported
that diarrhoea is one of the leading causes of malnutrition among children under the age of five according
to the WHO31. In the present study, it was confirmed that diarrhoea is significantly associated with stunting
(p=0.033). The spread of diarrheal disease can be caused by poor personal hygiene, exacerbating the
problem. The preparation or storage of food in unhygienic conditions is another major cause of diarrhoea.
There is also a risk associated with the incorrect storage and handling of domestic water 31. Lastly, a
significant association was found between the child's age and stunting. As the child's age advances, the risk
of stunting increases. It appears that children do not develop adequately once breastfeeding is
discontinued, as indicated by the positive correlation between stunting (low height for age) and the age
groups of 25-36 months (p=0.012) and 37-48 months (p=0.011).

The prevalence of malnutrition among children under five in Yemen appears to be correlated with the
absence of a multidisciplinary, multicomponent approach to solving the problem. Policymakers and public
health practitioners should make efforts to promote high-quality healthcare, breastfeeding promotion,
sanitary facilities, and food security at home, with an emphasis on nutrition education for mothers. To
address child malnutrition issues in the long term, interventions such as effective community-based
nutrition, agricultural skill development, leadership development, and access to nutritional training can be
considered essential public health tools and promising candidates to be adopted.

In the present study, some limitations are present. Due to a community-based comparative cross-sectional
study design of the study, it is difficult to evaluate the cause of the association. Furthermore, respondents
self-reported the level of education on both the paternal and maternal sides of the family and the data was
not further validated. The research was conducted in Yemen during a seven-year war and siege.

Conclusion

Based on the findings of this study, there are a variety of factors contributing to stunting in Yemeni children
under the age of five. The current evidence in Yemen mainly aligns with the commonly observed proximate
factors found in a broad literature, such as child age, and parental education, as well as intermediate factors
such as family size, type of latrine, and infection, which are strongly associated with childhood stunting. It
is apparent from the findings that integrated health promotion, prevention, and interventions are
necessary to reduce stunting in Yemen. In order to prevent and address stunting effectively, multi-sectoral
approaches must be used that include health care professionals, families, government, and the community
atlarge.
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