
1/9Brazilian Journal of Biology, 2022, vol. 82, e249971 | https://doi.org/10.1590/1519-6984.249971

Original Article

THE INTERNATIONAL JOURNAL ON NEOTROPICAL BIOLOGY
THE INTERNATIONAL JOURNAL ON GLOBAL BIODIVERSITY AND ENVIRONMENT

ISSN 1519-6984 (Print)
ISSN 1678-4375 (Online)

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract
Stunting is a significant public health problem in low- and middle-income countries. This study assessed the 
prevalence of stunting and associated risk factors of stunting among preschool and school-going children in 
flood-affected areas of Pakistan. A cross-sectional study was conducted by visiting 656 households through 
multi-stage sampling. Respondent’s anthropometric measurements, socio-demographic information and sanitation 
facilities were explored. A logistic regression model was used to determine determinants of stunting, controlling 
for all possible confounders. The overall prevalence of stunting in children was 40.5%, among children 36.1% boys 
and 46.3% of girls were stunted. The prevalence of stunting in under-five children was 50.7%. Female children 
(OR=1.35, 95% CI:0.94-2.0), children aged 13-24 months (OR=6.5, 95% CI: 3.0-13.9), mothers aged 15-24 years 
(OR=4.4, 95% CI: 2.6-7.2), joint family (OR=2.1, 95% CI: 1.4-3.0) did not have access to improved drinking water 
(OR=3.3, 95% CI: 1.9-5.9), and the toilet facility (OR=2.8, 95% CI, 1.9-4.3), while the children from district Nowshera 
(OR=1.7, 95% CI: 0.9-3.2) were significantly (P<0.05) associated in univariate analysis. The regression model revealed 
that child age, maternal age, family type, quality of water, and toilet facility, were the significant (P<0.05) factors 
contributing to child stunting in the flood-hit areas. Identification of key factors might be helpful for policymakers 
in designing comprehensive community-based programs for the reduction of stunting in flood-affected areas. In 
disasters such as flood, the detrimental consequences of the stunting problem could be even more on children. 
Evidence-based education and care must be provided to the families in the flood-affected regions to reduce the 
stunting problem. The determinants of stunting should be targeted by making comprehensive policies regarding 
proper nutrition, livelihood, clean water, and sanitation facilities in flood-hit regions.

Keywords: malnutrition, stunting, flood, z-score.

Resumo
A baixa estatura é um problema significativo de saúde pública em países de baixa e média renda. Este estudo 
avaliou a prevalência de nanismo e os fatores de risco associados de nanismo entre crianças em idade pré-escolar 
e em idade escolar em áreas afetadas por inundações do Paquistão. Foi realizado um estudo transversal visitando 
656 domicílios por meio de amostragem em múltiplos estágios. As medidas antropométricas do entrevistado, 
informações sociodemográficas e instalações de saneamento foram exploradas. Um modelo de regressão logística 
foi usado para determinar os determinantes do nanismo, controlando todos os possíveis fatores de confusão. A 
prevalência geral de baixa estatura em crianças foi de 40,5%, entre as crianças 36,1% dos meninos e 46,3% das 
meninas com baixa estatura. A prevalência de baixa estatura em crianças menores de 5 anos foi de 50,7%. Crianças 
do sexo feminino (OR = 1,35, IC de 95%: 0,94-2,0), crianças de 13-24 meses (OR = 6,5, IC de 95%: 3,0-13,9), mães 
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Pakistan National Nutrition Survey 2018, the prevalence 
of stunting among children under five years of age was 
40.2% (UNICEF, 2018).

Flood severely disrupts the livelihood in low-resource 
settings. Natural disasters like flood and tsunami cause 
direct economic losses and physical injuries, and long 
term psychological impacts, including post-traumatic 
stress disorder and anxiety in the affected population 
(Dai et al., 2017; van Griensven et al., 2006). Basic health, 
social services, and water and sanitation services disrupt 
and become a challenge for the health care provider during 
flooding, which might affect the child’s nutritional status 
(Rodriguez-Llanes et al., 2016).

Severe monsoon rains commenced in late July 
2010, triggering the worst floods to hit Pakistan since 
1929, sweeping through various provinces, Federally 
Administered Tribal Areas and Azad Jammu Kashmir. 
The National Disaster Management Authority (NDMA) 
reported that more than 20 million people out of Pakistan’s 
population of 170 million are affected by the floods. Khyber 
Pakhtunkhwa (KP), the northwest frontier province, 
suffered 58% deaths, 41% injuries and 16% damaged 
houses of the total instances in Pakistan. Massive losses 
in agriculture and livestock production have seriously 
affected the food and nutritional security of flood-hit 
families (NDMA, 2011). This disaster has brought to light the 
pre-existence of widespread child malnutrition (acute and 
chronic) across the province and, thus, a direct consequence 
of their lower social status, less food available to them, 
and difficulty accessing healthcare facilities.

In this study, stunting was used as the imperative 
index of nutritional status of preschool going children 
(5-60 months) and school-going children (>5 to 12 years of 
age) in flood-hit areas of KP Province, Pakistan. The current 
study aimed to find the prevalence and determinants of 
stunting among preschool (0-5 years) and school-going 
(6-12 years) children in the flood-affected areas in KP, 
Pakistan.

2. Methods

2.1. Study population, setting and sampling strategy

The current study was a cross-sectional study conducted 
in flood-affected areas of KP Pakistan, including Charsada, 
Nowshehra, and Dera Ismail Khan districts from June 2014 

1. Introduction

Malnutrition is a primary cause of mortality and
morbidity of children, leading to 45% of under-5 deaths 
(Gbogbo and Thonneau, 2019). According to an estimate, 
159 million under-5 children are stunted globally 
(Schrijner and Smits, 2018). Malnutrition has become a 
severe problem in underdeveloped countries and natural 
disaster affected regions (Jaspars and Young, 1995). 
Chronic under-nutrition is pervasive in most low-income 
countries, hit by a natural disaster (Evans and Bassani, 
2018), resulting in low levels of human performance. 
Stunting is an important anthropometric measure used 
for assessing child undernutrition in developing countries 
(Stevens et al., 2012). In 2005, approximately 178 million 
children under five years of age in low- and middle-income 
countries were stunted (Monteiro et al., 2010).

Child growth and development in early life is critical 
because it could lead to stunting based child chronic 
under-nutrition, if not adequately monitored (Wang et al., 
2009). Stunting is mainly related to slowing physical and 
cognitive growth, likely to have dangerous long-term 
consequences (Saeed et al., 2017). Stunting ultimately 
affects the developmental prospects of nations and thus 
serves as a marker for poverty and underdevelopment. 
The children considered too small for their age when the 
height for age (HAZ) value be less than minus two standard 
deviations (-2SD) from the WHO Child Growth Standards 
median of the reference population (WHO, 2002). Stunting 
refers to the failure to reach linear growth potential due to 
inadequate nutrition and poor health (Bhutta et al., 2011).

Inadequate food or nutrients, food insecurity, disease 
burden and economic inequality leads to stunting in 
children (Haq et al., 2020; Hong, 2007; Shinsugi et al., 
2015). More often, the stunting problem arises at about 
six months of age when children are shifting from breast 
milk to complementary poor quality foods (Souganidis, 
2012). The consequences of stunting are poor school 
performance, increasing the chance of morbidity and 
mortality. Stunting leads to a reduction in children’s size, 
so it is also affected to reduce work capacity (Cheah et al., 
2010; Chirwa and Ngalawa, 2008).

Across Pakistan, 43.7% of children under five were 
stunted in 2011 compared to 41.6% in 2001 (Bhutta et al., 
2011). The stunting rates: 70.5% in 1977; 62.5% in 1985-87; 
42.7% in 1990-94, 54.5% in 1990-91 and 41.5% in 2001 
in Pakistan (Zulfiqar Bhutta, 2012). According to the 

de 15-24 anos (OR = 4,4, IC de 95%: 2,6-7,2), família conjunta (OR = 2,1, IC 95%: 1,4-3,0) não tiveram acesso a água 
potável de qualidade (OR = 3,3, IC 95%: 1,9-5,9) e a banheiro (OR = 2,8, IC de 95%, 1,9-4,3), enquanto as crianças 
do distrito de Nowshera (OR = 1,7, IC de 95%: 0,9-3,2) foram significativamente (P < 0,05) associadas na análise 
univariada. O modelo de regressão revelou que a idade da criança, idade materna, tipo de família, qualidade da 
água e banheiro foram os fatores significativos (P < 0,05) que contribuíram para a baixa estatura infantil nas áreas 
afetadas pelas enchentes. A identificação de fatores-chave pode ser útil para os formuladores de políticas no 
planejamento de programas comunitários abrangentes para a redução da baixa estatura em áreas afetadas pelas 
enchentes. Em desastres como enchentes, as consequências prejudiciais do problema de baixa estatura podem 
ser ainda maiores para as crianças. Educação baseada em evidências e cuidados deve ser fornecida às famílias nas 
regiões afetadas pelas enchentes para reduzir o problema de nanismo. Os determinantes do retardo de crescimento 
devem ser almejados pela formulação de políticas abrangentes sobre nutrição adequada, meios de subsistência, 
água potável e instalações de saneamento nas regiões afetadas pelas enchentes.

Palavras-chave: desnutrição, nanismo, inundação, pontuação z.
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to June 2016. The study included 656 preschools and 
school-going children (Magnani, 1999) aged 1-12 years. 
Sample size was calculated by the standard formula 
(n=1.962 x 0.309 (1-0.309)/0.052= 328). The calculated 
sample size was multiplied by the Design Effect (DE), 
generally assumed 2. The final sample size was n = 656. 
A total of 540 samples from the targeted areas were 
collected for the requisite data in the project’s first year. The 
remaining samples were investigated in the second year as 
per the recommended sample size and enumeration plan.

Multi-stage sampling and simple random sampling 
technique were used for the selection of sites and samples, 
respectively. District-wise data and samples detail were 
divided according to tehsils & union councils (UCS) and 
sub-divided according to villages. The respondent’s 
household was visited at specific intervals by the trained 
personnel. Chronically ill and children of nonconsenting 
parents were excluded from the study.

This research was carried out in accordance with the 
Declaration of Helsinki’s guidelines, and all procedures 
involving research study participants were approved by 
the University of Agriculture Peshawar’s ethical committee 
(IRB#002). All the study’s respondents signed written 
informed consent.

2.2. Data collection procedure

A questionnaire in English and local languages (Urdu 
and Pashto) based on a rapid assessment field survey 
was developed, pretested on 40 samples, and appropriate 
modifications were made. Data were collected through 
a modified questionnaire by trained and experienced 
personnel.

2.3. Socioeconomic information and anthropometry

Weight was measured through a digital scale up to 
0.1 kg. Recumbent length was calculated for under two 
years’ children using a length board, and for the rest, 
standing height up to 0.1 cm by using a stadiometer was 
measured. Z-score was calculated to find out the length for 
age (LFA), and height for age (HFA) according to the WHO 
criterion (Dang et al., 2014; Haq et al., 2020; WHO, 2007).

Demographic and socioeconomic information consisted 
of gender, child age, maternal age, the status of household 
(internally displaced people (IDPs) or host), family type 
(joint or nuclear family), family size (small=<5 members, 
medium=5-10 members, large=>10 members), father and 
mother’s occupation (not working, part-time working, 
full-time working), monthly income in Pakistani rupees, 
father education (educated refers to people who attended 
school and could read and write, illiterate), mother 
education (educated refers to people who attended 
schools and could read and write, illiterate), water 
quality (improved=protected water from well, tube 
well or springs, not improved= unprotected water from 
river\canal\stream\pound) and household toilet facility 
(Flush, pit latrine, no facility).

2.4. Statistical analysis

ENA (Emergency Nutrition Assessment) for Smart 
(www.scribd.com) software calculated z-scores. Children 
whose LFA/HFA less than −2 SD of the WHO Child 
Growth 
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Standard median were considered stunted. Descriptive 
statistics, like frequency and percentage, were used. SPSS 
F20 (SPSS, Chicago, IL, USA) was used for further analysis. 
A logistic regression model was used to determine the 
determinants of child stunting. Odds ratio (OR) and 95% 
confidence intervals (CIs) were calculated for the strength 
of association. A proposed data-adaptive stopping criterion 
was used based on minimum bootstrap cross-validated 
prediction error and thereafter selecting the best possible 
model. This strategy has the advantage of conducting 
variable selection by optimizing the appropriate stopping 
criterion and evaluating the chosen sub-model’s predictive 
accuracy at the same time. The main idea was to use 
bootstrap K-fold cross-validation for calculating the 
prediction error for various cut-off values to enter or 
remove a predictor variable(s) from the model. The program 
chooses the cut-off values with the minimum bootstrap 
cross-validated prediction error fit the final logistic 
regression model (Mahmoood and Salzman, 2016). We used 
our R statistical software/language codes for the collected 
data for the final model (Supplementary File Table 1). 
P<0.05 were considered statistically significant.

3. Results

3.1. Socioeconomic and demographic characteristics of the 
study population

Among the 656 children, there were 371 (56.6%) boys, 
285 (43.4%) girls, and 298 (45.4%) preschool going children, 
while the remaining 358 (54.6%) were school-going 
children. The percentage of joint and nuclear families was 
282 (43%) and 374 (57%). Regarding parental education 
level, 372 (56.7%)of mothers and 311 (47.4%) of fathers 
were illiterate. The monthly income of the majority of 
the household, 284 (43.3%), was higher than Rs. 15000. 
About 94.8% of mothers were housewives. The majority, 
536 (81.7%), of households were using an improved source 
of water, and 201 (30.6%) of households have no washroom 
facility (Table 1).

3.2. Prevalence of stunting

Table 2 reveals the greatest absolute burden of under-five 
stunted children in the flood-hit areas of KP. The global 
prevalence of stunting based malnutrition (<-2 z-score) in 
children under five years was found 151 (50.7%) whereas 
prevalence of moderate malnutrition (<-2 z-score and 
>=-3 z-score) was 34 (11.4%) and very high prevalence of 
severe malnutrition (<-3 z-score) was 117 (39.3%). Stunting 
affects more girls than boys. It was observed that the 
global prevalence of stunting under-five years of female 
children 81 (57.9%) is high as compared to male children 
70 (44.3%). Similarly, the prevalence of moderate and severe 
malnutrition in female children, 20 (14.3%) and 43.6%, 
respectively, is high as compared to male children 14 (8.9%) 
and 56 (35.4%). From these figures, the burden of stunting 
was higher in preschool-going children than in school-going 
children. The overall prevalence of stunting in preschool 
and school-going children recorded is 266 (40.5%), out of 
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which 85 (13.0%) moderately stunted (< -2SD and ≥-3SD) 
and 181 (27.6%) are severely stunted (< -3SD).

Out of 656 children, 60.4% of boys and 39.6% of girls were 
normal (non-stunted) (Supplementary Figure 1). It reveals 
that female children are comparatively more vulnerable 
to malnutrition. Among the districts, district Nowshera 
was more exposed (49.03%) than districts Charsadda 
and Dera Ismail Khan [35.02% and 15.95%, respectively; 
Supplementary Figure 2). There was a decreasing trend 
with the age of children because there is a high prevalence 
of stunting at low age groups compared to the higher age 
group (>36 months; Supplementary Figure 3). Children 
with flush/pit latrine facilities in their households were 
less likely to be under-nutrition than children having 
no facility (Supplementary Figure 4). There was a clear 
indication that children living in district Nowshera and 
Charsadda were most suspicious of malnutrition based on 
stunting (Supplementary Figure 5). The pyramid shown 
in Supplementary Figure 6 describes the stunted rates 
for different child age groups stratified according to the 
gender of the children. It indicates that female children 
were slightly more likely to be under-nutrition as compared 
to male children.

3.3. Determinants of stunting

We calculated odds ratios using logistic regression 
and explored the fitted statistical model to investigate 
the effect of various socioeconomic and demographic 
determinants on stunting (Supplementary Table 2). 
In univariate analysis, female children (OR=1.35, 95% 
CI:0.94-2.0), children aged 13-24 months (OR=6.5, 95% 
CI: 3.0-13.9), mothers aged 15-24 years (OR=4.4, 95% 
CI: 2.6-7.2), joint family (OR=2.1, 95% CI: 1.4-3.0) did not 
have access to improved drinking water (OR=3.3, 95% 
CI: 1.9-5.9), and the toilet facility (OR=2.8, 95% CI, 1.9-4.3), 
while the children from district Nowshera (OR=1.7, 95% 
CI: 0.9-3.2) were significantly associated (P<0.05) with 
stunting based chronic undernutrition.

The final model in Table 3 shows that child age, maternal 
age, family type, quality of water, and toilet facility, were the 
significant factors (P<0.05) contributing to child stunting 
in the flood-hit areas. The summary statistics for the final 
model has been shown in Supplementary Table 1.

4. Discussion

We used stunting as an imperative measure of the
nutritional status of preschool and school-going children 
in the flood-hit areas of KP, Pakistan. The prevalence of 
malnutrition (50.7%) calculated as a measure of stunting in 
children under five years of age was substantially higher in 
the flood-hit areas of KP. We also explored the prevalence 
of stunting in preschool and school-going children’s in 
the target population and its associated socioeconomic 
and demographic risk factors. 266 (40.5%) were globally 
stunted, whereas 27.6% (181/656) were severely stunted. In 
this study, only stunting in children has been documented 
according to the objective of the study instead of dwarfism. 
Stunting and dwarfism are different, as stunting is type 
of chronic malnutrition, while dwarfism can be caused 

Table 1. Socioeconomic and demographic characteristics of the 
study population.

Factors
Frequency; 

N=656
Percentage 

(%)

Gender of the 
child

Male 371 56.6%

Female 285 43.4%

Age of 
the child 
(months)

1-12 7 1.1%

12-24 45 6.9%

25-36 62 9.5%

>36 542 82.6%

Maternal age 
(years)

15-24 165 25.2%

25-34 258 39.3%

>34 233 35.5%

Status of the 
household

Host 600 91.5%

IDP 56 8.5%

Family type Joint family 282 43.0%

Individual 
family

374 57.0%

Family size Small 166 25.3%

Medium 278 42.4%

Large 211 32.2%

Occupation 
of father

Not working 34 5.2%

Part-time 
working

34 5.2%

Full time 
working

588 89.6%

Occupation 
of mother

Not Working 622 94.8%

Part-time 
working

14 2.1%

Full time 
working

20 3.0%

Income 
(PKR)* 

5000-10000 181 27.6%

10001-15000 191 29.1%

>15000 284 43.3%

Father 
education

Literate 345 52.6%

Illiterate 311 47.4%

Mother 
education

Literate 284 43.3%

Illiterate 372 56.7%

Water quality Improved 536 81.7%

Not Improved 120 18.3%

Districts Charsadda 280 42.7%

Nowshera 276 42.1%

Dera Ismail 
Khan

100 15.2%

The facility 
of toilet 
available

Flush/Pit 
Latrine

455 69.4%

PKR=Pakistani rupees.
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by other systemic diseases, such as hormonal or genetic 
problems. Flood disrupts the nutritional status of children. 
A study conducted in flood-affected areas of Pakistan earlier 
concluded that flood negatively impacts mid-class-based 
children under five malnutrition (Haq et al., 2021).

The prevalence of stunting is high around the globe. 
De-Onis et al. (2012) measured the prevalence of stunting in 
Switzerland using the data from 1990-2010 and concluded 
that several stunted children under five ages were 
171 Million in Switzerland and 167 Million in developing 
countries. Their study found that the prevalence of stunted 
children under five decreased from 39.7% in 1990 to 
26.7% 
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in 2010. They forecasted that the trend of stunting to be 
21.8% or 142 million in 2020.

UNICEF (2013) reported that globally, more than one 
quarter (26%) of children under five years of age were 
stunted in 2011 – roughly 165 million children worldwide. 
But this burden is not evenly distributed around the 
world. Sub-Saharan Africa and South Asia are home to 
three-fourths of the world’s stunted children. Fourteen 
countries, including Pakistan, are home to 80 percent of 
the world’s stunted children (UNICEF, 2013).

Comparison between the extent of stunting in flood-hit 
areas with non-flood hit areas might be helpful. According 

Table 3. Variables in the Equation Using Automated Model Selection Method with αin = 0.16 and αout = 0.21. 

Ꞵ P value Exp (Ꞵ)
95% CI for Exp (Ꞵ)

Lower Upper

Gender 0.318 0.101 1.375 0.940 2.010

Age of Child (months) <0.001

1-12 1.206 0.214 3.340 0.498 22.383

13-24 1.883 <0.001 6.571 3.097 13.942

25-36 1.716 <0.001 5.561 2.998 10.313

Above 36(r) -

Maternal age(years) <0.001

15-24 1.474 <0.001 4.368 2.643 7.219

25-34(2) 0.501 0.027 1.650 1.058 2.572

>34(r)

Family Type 0.727 <0.001 2.070 1.416 3.026

Water Quality 1.207 <0.001 3.345 1.897 5.897

Toilet Facility 1.039 <0.001 2.828 1.872 4.271

Districts <0.001

Charsadda 0.223 0.487 1.250 0.666 2.347

Nowshera 0.541 0.089 1.717 0.921 3.202

DI Khan (r)

Constant -2.732 <0.001 0.065

Table 2. Prevalence of stunting by gender.

All (n)% (95% CI) Boys (n)% (95% CI) Girl s(n)% (95% CI)

Children aged 5-60 months (n=298) (n=158) (n=140)

aGlobal malnutrition (151)50.7(45.0-56.3) (70)44.3(36.8-52.1) (81)57.9(49.6-65.7)

bModerate malnutrition (34)11.4(8.3-15.5) (14)8.9(5.4-14.3) (20)14.3(9.4-21.0)

cSevere malnutrition (117)39.3(33.9-44.9) (56)35.4(28.4-43.2) (61)43.6(35.6-51.8)

dWhole child population (n=656) (n=371) (n=285)

aGlobal malnutrition (266)40.5(36.9 - 44.4) (134)36.1(31.4-41.1) (132)46.3(40.6-52.1)

bModerate malnutrition (85)13.0(10.6-15.7) (38)10.2(7.6 -13.7) (47)16.5(12.6 - 21.2)

cSevere malnutrition (181)27.6(24.3-31.1) (96)25.9(21.7-30.6) (85)29.8(24.8-35.4)

aGlobal malnutrition (<-2 z-score); bModerate malnutrition (<-2 z-score and >=-3 z-score); cSevere malnutrition (<-3 z-score); dWhole child 
population includes both preschool and schoold going children; CI=Class interval.
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to the 2018 National nutrition survey of Pakistan, 4 out of 
10 under-five years’ children were stunted. The prevalence 
of stunting is 40.2%, with 12 million stunted children in 
Pakistan (UNICEF, 2018). These figures are lower than our 
findings, where the prevalence of stunting based under 
5 malnutrition is 50.7%. Due to the extent of the flood, the 
prevalence of stunting is much higher in flood-hit areas 
as compare to non-flood areas.

Stunting problem has been thoroughly studied in 
developing countries (Abdi et al., 2017; Aheto et al., 2015; 
Espo et al., 2002; Mosites et al., 2017). The determinants of 
stunting vary according to different researchers. According 
to Rayhan and Khan (2006), birth interval, size at birth, 
mother’s body mass index at birth, and parent’s education 
were the critical determinants for stunting. According to 
Som et al. (2007) in India, the significant factors were 
women education and household Condition Index. 
Moreover, they concluded that months of breastfeeding 
and birth order show an association with children’s health 
status under five.

Teshome et al. (2009) stated that the significant factors 
for stunting were the sex of the child, child age, duration 
of breastfeeding, types of food, age of introduction of 
complementary feeding, and method of feeding. In 
Libya, the determinants of stunting according to young 
age<2 years, having less educated fathers, throwing 
garbage in the street, being a boy, filtered water, the 
father never/rarely play with the child, and low birth 
weight among under-five children (El Taguri et al., 2009). 
According to Ramos et al., the prevalence of low height was 
10.9%. Mother’s younger age and low level of education, 
the mother who had fewer than six prenatal consultations, 
lower socioeconomic status, and households that had more 
than one child younger than five years were the inverse 
factors for low height (Ramos et al., 2015). The reasons 
for stunting in flood-hit areas of Pakistan is not clear. 
Flood severely disrupt livelihood in low resource settings. 
Earlier, a study in India concluded that a long-lasting 
nutritional response due to floods should be considered 
to combat the consequences of malnutrition in children 
(Rodriguez-Llanes et al., 2016). Another study reported 
that the children who were younger than one year 
during the flood had a higher prevalence of stunting as 
compared to the control (Rodriguez-Llanes et al., 2011). 
Essential health, social services, and water and sanitation 
services disrupt and might worsen a child nutritional 
status (Rodriguez-Llanes et al., 2016). People of flood-hit 
regions are vulnerable to many diseases. As in the long 
run, these people have no livelihood, issues regarding food 
security, and high prices of commodities that might lead 
to stunting. The factors, as mentioned earlier, hinder the 
passage of adequate nutrition and proper health facility 
provision to the affected communities by flood in Pakistan.

There were certain limitations in the current study. 
As a cross-sectional study, the observational context of 
our research may not appropriately estimate the stunting 
problem. This study was only conducted in one region, 
which may not be generalized to other flood-hit areas. 
Our research applies to rural settings, as mostly flood 
occurs in rural areas. Follow-up studies might confirm the 
determinants of stunting in flood-hit areas. Nevertheless, 

the current study is the first study that gave in-depth 
information regarding the stunting problems in flood-hit 
areas of Pakistan.

4.1. Implications for practice

Reducing stunting could improve cognitive growth, 
decrease susceptibility to infection, minimise morbidity 
and mortality levels, and further reduce poverty 
(Vonaesch et al., 2017). In disasters such as flood, the 
detrimental consequences of the stunting problem 
could be even more on the population of children. 
Evidence-based education and care must be provided to 
the families in the flood-affected regions to reduce the 
stunting problem. The determinants of stunting should 
be targeted by making comprehensive policies regarding 
proper nutrition, livelihood, clean water, and sanitation 
facilities in flood-hit regions.

5. Conclusion

In summary, age of the child, age of mother, family
type, type quality of water, and toilet facility, are the 
significant factors contributing to stunting-based child 
malnutrition in the flood-affected areas of Pakistan. Our 
study also reveals that the prevalence of stunting is high 
in flood-affected areas as compared to the national data 
in a normal situation. Identification of key factors might 
be helpful for policymakers in designing comprehensive 
community-based programs for the reduction of stunting 
in flood-affected regions. These include community 
management of malnutrition, infant and young child 
feeding practices and micronutrients deficiency 
management programs in the targeted areas. Moreover, 
proper planning and preparedness for disasters might be 
the key elements to combat child stunting in flood-hit areas.

Acknowledgements

The authors pay special thanks to the Director Nutrition 
Nuclear Institute for Food and Agriculture (NIFA) Peshawar, 
Pakistan, and the whole laboratory staff for their technical 
support.

This research project was financially supported by 
the Higher education commission (HEC) of Pakistan. The 
funder has no role in designing, writing and publishing 
of this manuscript.

References

ABDI, M., NIBRET, E. and MUNSHEA, A., 2017. Prevalence of 
intestinal helminthic infections and malnutrition among 
schoolchildren of the Zegie Peninsula, northwestern Ethiopia. 
Journal of Infection and Public Health, vol. 10, no. 1, pp. 84-92. 
http://dx.doi.org/10.1016/j.jiph.2016.02.009. PMid:27026133.

AHETO, J.M., KEEGAN, T.J., TAYLOR, B.M. and DIGGLE, P.J., 2015. 
Childhood malnutrition and its determinants among under-
five children in Ghana. Paediatric and Perinatal Epidemiology, 
vol. 29, no. 6, pp. 552-561. http://dx.doi.org/10.1111/ppe.12222. 
PMid:26332093.

https://doi.org/10.1016/j.jiph.2016.02.009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27026133&dopt=Abstract
https://doi.org/10.1111/ppe.12222
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26332093&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26332093&dopt=Abstract


Brazilian Journal of Biology, 2022, vol. 82, e249971 7/9

Stunting among Pakistani children in flood-affected areas

BHUTTA, Z.A., SOOFI, S.B., ZAIDI, S.S.H. and HABIB, A. (2011). Pakistan 
national nutrition survey 2011. Pakistan: UNICEF.

CHEAH, W.L., MUDA, W.A. and ZAMH, Z.H., 2010. A structural 
equation model of the determinants of malnutrition among 
children in rural Kelantan, Malaysia. Rural and Remote Health, 
vol. 10, no. 1, pp. 1248. PMid:20184392.

CHIRWA, E. W. and NGALAWA, H. P., 2008. Determinants of child 
nutrition in Malawi. The South African Journal of Economics, 
vol. 76, no. 4, pp. 628-640. http://dx.doi.org/10.1111/j.1813-
6982.2008.00212.x.

DAI, W., KAMINGA, A.C., TAN, H., WANG, J., LAI, Z., WU, X. and LIU, 
A., 2017. Long-term psychological outcomes of flood survivors 
of hard-hit areas of the 1998 Dongting Lake flood in China: 
prevalence and risk factors. PLoS One, vol. 12, no. 2, e0171557. 
http://dx.doi.org/10.1371/journal.pone.0171557. PMid:28170427.

DANG, S., YAN, H. and WANG, D., 2014. Implication of World Health 
Organization growth standards on estimation of malnutrition 
in young Chinese children: two examples from rural western 
China and the Tibet region. Journal of Child Health Care, vol. 18, 
no. 4, pp. 358-368. http://dx.doi.org/10.1177/1367493513496669. 
PMid:23908371.

DE-ONIS, M., BLÖSSNER, M. and BORGHI, E., 2012. Prevalence and 
trends of stunting among preschool children, 1990-2020. Public 
Health Nutrition, vol. 15, no. 1, pp. 142-148. PMid:21752311.

EL TAGURI, A., BETILMAL, I., MAHMUD, S.M., MONEM AHMED, 
A., GOULET, O., GALAN, P. and HERCBERG, S., 2009. Risk 
factors for stunting among under-fives in Libya. Public Health 
Nutrition, vol. 12, no. 8, pp. 1141-1149. http://dx.doi.org/10.1017/
S1368980008003716. PMid:18789172.

ESPO, M., KULMALA, T., MALETA, K., CULLINAN, T., SALIN, M.L. 
and ASHORN, P., 2002. Determinants of linear growth and 
predictors of severe stunting during infancy in rural Malawi. 
Acta Paediatrica, vol. 91, no. 12, pp. 1364-1370. http://dx.doi.
org/10.1111/j.1651-2227.2002.tb02835.x. PMid:12578296.

EVANS, A. and BASSANI, D., 2018. Trends and determinants of 
childhood malnutrition in Haiti pre-and post-the earthquake. 
Pediatrics, vol. 142, pp. 533.

GBOGBO, F. and THONNEAU, P., 2019. Evaluation of growth 
monitoring activity in Yopougon-Est Health District (Abidjan, 
Côte d’Ivoire). European Journal of Public Health, vol. 29, suppl. 
4. https://doi.org/10.1093/eurpub/ckz186.270.

HAQ, I., ASRA, M., TIAN, Q., AHMED, B., KHAN, N., IJAZ AHMAD, M., 
JI, C. and LUO, J., 2020. Association of infant and child feeding 
index with undernutrition in children aged 6-59 months: a 
cross-sectional study in the Maldives. The American Journal 
of Tropical Medicine and Hygiene, vol. 103, no. 1, pp. 515-519. 
http://dx.doi.org/10.4269/ajtmh.19-0972. PMid:32431274.

HAQ, I., MEHMOOD, Z., KHAN, N., KHAN, M.N., ISRAR, M., ALI KHAN, 
E., NISAR, M., AHMAD, M.I. and ALI, M., 2021. Risk factors of 
mid-upper arm circumference (MUAC) based child malnutrition 
in the flood-affected areas of Pakistan: A cross-sectional study. 
Ecology of Food and Nutrition, pp. 1-17. http://dx.doi.org/10.10
80/03670244.2021.1872024. PMid:33472422.

HONG, R., 2007. Effect of economic inequality on chronic childhood 
undernutrition in Ghana. Public Health Nutrition, vol. 10, no. 4, 
pp. 371-378. http://dx.doi.org/10.1017/S1368980007226035. 
PMid:17362533.

JASPARS, S. and YOUNG, H., 1995. Malnutrition and poverty in the 
early stages of famine: north Darfur, 1988-90. Disasters, vol. 19, 
no. 3, pp. 198-215. http://dx.doi.org/10.1111/j.1467-7717.1995.
tb00340.x. PMid:7552110.

MAGNANI, R. (1999). Sampling guide. Arlington: IMPACT Food 
Security and Nutrition Monitoring Project.

MAHMOOOD, Z. and SALZMAN, P., 2016. Improved resampling 
technique for the choice of stopping criterion and model 
selection in stepwise logistic regression. Pakistan Journal of 
Statistics, vol. 32, no. 1, pp. 21-36.

MONTEIRO, C.A., BENICIO, M.H., CONDE, W.L., KONNO, S., 
LOVADINO, A.L., BARROS, A.J. and VICTORA, C.G., 2010. 
Narrowing socioeconomic inequality in child stunting: 
the Brazilian experience, 1974-2007. Bulletin of the World 
Health Organization, vol. 88, no. 4, pp. 305-311. http://dx.doi.
org/10.2471/BLT.09.069195. PMid:20431795.

MOSITES, E., DAWSON-HAHN, E., WALSON, J., ROWHANI-RAHBAR, 
A. and NEUHOUSER, M.L., 2017. Piecing together the stunting 
puzzle: a framework for attributable factors of child stunting. 
Paediatrics and International Child Health, vol. 37, no. 3, pp.
158-165. http://dx.doi.org/10.1080/20469047.2016.1230952
. PMid:27680199.

NATIONAL DISASTER MANAGEMENT AUTHORITY – NDMA, 2011 
[viewed 14 June 2021]. Annual report [online]. Islamabad. 
Available from: http://www.ndma.gov.pk/publications/
AR2011.pdf

RAMOS, C.V., DUMITH, S.C. and CESAR, J.A., 2015. Prevalence and 
factors associated with stunting and excess weight in children 
aged 0-5 years from the Brazilian semi-arid region. Jornal de 
Pediatria, vol. 91, no. 2, pp. 175-182. http://dx.doi.org/10.1016/j.
jped.2014.07.005. PMid:25449789.

RAYHAN, M. I. and KHAN, M. S. H., 2006. Factors causing malnutrition 
among under five children in Bangladesh. Pakistan Journal of 
Nutrition, vol. 5, no. 6, pp. 558-562. http://dx.doi.org/10.3923/
pjn.2006.558.562.

RODRIGUEZ-LLANES, J.M., RANJAN-DASH, S., DEGOMME, O., 
MUKHOPADHYAY, A. and GUHA-SAPIR, D., 2011. Child 
malnutrition and recurrent flooding in rural eastern India: 
a community-based survey. BMJ Open, vol. 1, no. 2, pp. 
e000109. http://dx.doi.org/10.1136/bmjopen-2011-000109. 
PMid:22080535.

RODRIGUEZ-LLANES, J.M., RANJAN-DASH, S., MUKHOPADHYAY, 
A. and GUHA-SAPIR, D., 2016. Flood-exposure is Associated
with higher prevalence of child undernutrition in rural Eastern 
India. International Journal of Environmental Research and
Public Health, vol. 13, no. 2, pp. 210. http://dx.doi.org/10.3390/
ijerph13020210. PMid:26861372.

SAEED, Q., SHAH, N., INAM, S. and SHAFIQUE, K., 2017. Maternal 
depressive symptoms and child nutritional status: A cross-
sectional study in socially disadvantaged Pakistani community. 
Journal of Child Health Care, vol. 21, no. 3, pp. 331-342. http://
dx.doi.org/10.1177/1367493517721063. PMid:29119823.

SCHRIJNER, S. and SMITS, J., 2018. Grandparents and children’s 
stunting in sub-Saharan Africa. Social Science & Medicine, vol. 205, 
pp. 90-98. http://dx.doi.org/10.1016/j.socscimed.2018.03.037. 
PMid:29677583.

SHINSUGI, C., MATSUMURA, M., KARAMA, M., TANAKA, J., 
CHANGOMA, M. and KANEKO, S.J.B., 2015. Factors associated 
with stunting among children according to the level of food 
insecurity in the household: a cross-sectional study in a rural 
community of Southeastern Kenya. BMC Public Health, vol. 15, 
no. 1, pp. 441. http://dx.doi.org/10.1186/s12889-015-1802-6. 
PMid:25924925.

SOM, S., PAL, M. and BHARATI, P., 2007. Role of individual and 
household level factors on stunting: a comparative study in 
three Indian states. Annals of Human Biology, vol. 34, no. 6, 
pp. 632-646. http://dx.doi.org/10.1080/03014460701671772. 
PMid:18092207.

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20184392&dopt=Abstract
https://doi.org/10.1111/j.1813-6982.2008.00212.x
https://doi.org/10.1111/j.1813-6982.2008.00212.x
https://doi.org/10.1371/journal.pone.0171557
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28170427&dopt=Abstract
https://doi.org/10.1177/1367493513496669
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23908371&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23908371&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21752311&dopt=Abstract
https://doi.org/10.1017/S1368980008003716
https://doi.org/10.1017/S1368980008003716
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18789172&dopt=Abstract
https://doi.org/10.1111/j.1651-2227.2002.tb02835.x
https://doi.org/10.1111/j.1651-2227.2002.tb02835.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12578296&dopt=Abstract
https://doi.org/10.1093/eurpub/ckz186.270
https://doi.org/10.4269/ajtmh.19-0972
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32431274&dopt=Abstract
https://doi.org/10.1080/03670244.2021.1872024
https://doi.org/10.1080/03670244.2021.1872024
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33472422&dopt=Abstract
https://doi.org/10.1017/S1368980007226035
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17362533&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17362533&dopt=Abstract
https://doi.org/10.1111/j.1467-7717.1995.tb00340.x
https://doi.org/10.1111/j.1467-7717.1995.tb00340.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7552110&dopt=Abstract
https://doi.org/10.2471/BLT.09.069195
https://doi.org/10.2471/BLT.09.069195
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20431795&dopt=Abstract
https://doi.org/10.1080/20469047.2016.1230952
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27680199&dopt=Abstract
https://doi.org/10.1016/j.jped.2014.07.005
https://doi.org/10.1016/j.jped.2014.07.005
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25449789&dopt=Abstract
https://doi.org/10.3923/pjn.2006.558.562
https://doi.org/10.3923/pjn.2006.558.562
https://doi.org/10.1136/bmjopen-2011-000109
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22080535&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22080535&dopt=Abstract
https://doi.org/10.3390/ijerph13020210
https://doi.org/10.3390/ijerph13020210
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26861372&dopt=Abstract
https://doi.org/10.1177/1367493517721063
https://doi.org/10.1177/1367493517721063
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29119823&dopt=Abstract
https://doi.org/10.1016/j.socscimed.2018.03.037
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29677583&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29677583&dopt=Abstract
https://doi.org/10.1186/s12889-015-1802-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25924925&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25924925&dopt=Abstract
https://doi.org/10.1080/03014460701671772
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18092207&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18092207&dopt=Abstract


Brazilian Journal of Biology, 2022, vol. 82, e2499718/9

Haq, I. et al.

SOUGANIDIS, E., 2012. The relevance of micronutrients to the 
prevention of stunting. Sight and Life, vol. 26, no. 2, pp. 10-18.

STEVENS, G.A., FINUCANE, M.M., PACIOREK, C.J., FLAXMAN, S.R., 
WHITE, R.A., DONNER, A.J. and EZZATI, M., 2012. Trends in 
mild, moderate, and severe stunting and underweight, and 
progress towards MDG 1 in 141 developing countries: a 
systematic analysis of population representative data. Lancet, 
vol. 380, no. 9844, pp. 824-834. http://dx.doi.org/10.1016/
S0140-6736(12)60647-3. PMid:22770478.

TESHOME, B., KOGI-MAKAU, W., GETAHUN, Z. and TAYE, G., 2009. 
Magnitude and determinants of stunting in children underfive 
years of age in food surplus region of Ethiopia: the case of West 
Gojam Zone. The Ethiopian Journal of Health Development, vol. 
23, no. 2, pp. 98-106.

UNITED NATIONS INTERNATIONAL CHILDREN’S EMERGENCY 
FUND – UNICEF, 2013 [viewed 14 June 2021]. The state of 
the world’s children 2013: children with disabilities [online]. 
New York: UNICEF. Available from: https://www.unicef.org/
publications/index_69379.html

UNITED NATIONS INTERNATIONAL CHILDREN’S EMERGENCY 
FUND – UNICEF, 2018 [viewed 14 June 2021]. National nutrition 
survey 2018: key findings report [online]. New York: UNICEF. 
Available from: https://www.unicef.org/pakistan/reports/
national-nutrition-survey-2018-key-findings-report

VAN GRIENSVEN, F., CHAKKRABAND, M.L., THIENKRUA, W., 
PENGJUNTR, W., LOPES CARDOZO, B., TANTIPIWATANASKUL, P., 
MOCK, P.A., EKASSAWIN, S., VARANGRAT, A., GOTWAY, C., SABIN, 

M. and TAPPERO, J.W., 2006. Mental health problems among 
adults in tsunami-affected areas in southern Thailand. Journal 
of the American Medical Association, vol. 296, no. 5, pp. 537-548. 
http://dx.doi.org/10.1001/jama.296.5.537. PMid:16882960.

VONAESCH, P., TONDEUR, L., BREUREC, S., BATA, P., NGUYEN, L.B.L., 
FRANK, T., FARRA, A., RAFAÏ, C., GILES-VERNICK, T., GODY, J.C., 
GOUANDJIKA-VASILACHE, I., SANSONETTI, P. and VRAY, M., 
2017. Factors associated with stunting in healthy children aged 
5 years and less living in Bangui (RCA). PLoS One, vol. 12, no. 
8, e0182363. http://dx.doi.org/10.1371/journal.pone.0182363. 
PMid:28796794.

WANG, X., HÖJER, B., GUO, S., LUO, S., ZHOU, W. and WANG, Y., 2009. 
Stunting and ‘overweight’in the WHO Child Growth Standards: 
malnutrition among children in a poor area of China. Public 
Health Nutrition, vol. 12, no. 11, pp. 1991-1998. http://dx.doi.
org/10.1017/S1368980009990796. PMid:19656437.

WORLD HEALTH ORGANIZATION – WHO, 2002. The WHO child 
growth standards. Geneva: WHO.

WORLD HEALTH ORGANIZATION – WHO, 2007 [viewed 14 June 
2021]. Growth reference 5-19 years [online]. Geneva: WHO. 
Available from: https://www.who.int/growthref/who2007_
height_for_age/en/

ZULFIQAR BHUTTA, H.G., 2012 [viewed 14 June 2021]. Why is stunting 
rising in Pakistan and what to do about it? [online]. Available 
from: http://www.developmenthorizons.com/2012/08/why-
is-stunting-rising-in-pakistan-and.html

https://doi.org/10.1016/S0140-6736(12)60647-3
https://doi.org/10.1016/S0140-6736(12)60647-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22770478&dopt=Abstract
https://doi.org/10.1001/jama.296.5.537
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16882960&dopt=Abstract
https://doi.org/10.1371/journal.pone.0182363
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28796794&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28796794&dopt=Abstract
https://doi.org/10.1017/S1368980009990796
https://doi.org/10.1017/S1368980009990796
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19656437&dopt=Abstract


Brazilian Journal of Biology, 2022, vol. 82, e249971 9/9

Stunting among Pakistani children in flood-affected areas

Supplementary Material

Supplementary material accompanies this paper.

Supplementary Figure 1 Gender-wise prevalence of Stunting Among Pre-School and School Going Children in 
Flood Hit Areas of KP

Supplementary Figure 2 District-wise Prevalence of Stunting among Pre-school and School Going Children in 
Flood-Hit Areas of KP

Supplementary Figure 3(a & b): Age-wise Prevalence of Stunting Among Pre-school and School Going Children 
in Flood-Hit Areas of KP

Supplementary Figure 4 Pyramid for under-nutrition based on stunting for child age nested in toilet facility in 
the flood hit areas of KP

Supplementary Figure 5: Pyramid for malnutrition based on stunting for child age nested in three districts of 
flood-hit areas of KP

Supplementary Figure 6 Pyramid for malnutrition based on stunting for child age nested in gender of the pre-school 
and school going children

Supplementary Table 1 Summary statistics for the final model of collected data

Supplementary Table 2 Association of stunting with determinants among pre-school and school-going children 
in the affected area of Khyber Pakhtunkhwa (univariate analysis)

This material is available as part of the online article from http://www.scielo.br/bjb


