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ABSTRACT 
Introduction: Food insecurity is often link with nutritional 
status. An increased rate of food insecurity can have a 
severe impact on children’s growth. During the COVID-19 
outbreak, little is known regarding its effect on food security 
and nutritional status, especially concerning vulnerable 
groups such as children. The purpose of this study was to 
assess household food security status, children’s nutritional 
status along with their association, and the determinants of 
food insecurity during the COVID-19 pandemic. 
 
Materials and Methods: This cross-sectional study was 
conducted from May to July 2022 in urban areas in Selangor 
among children aged less than two years old from B40 
households using purposive sampling through both online 
surveys and face-to-face interviews. There were 112 children 
aged < 2 years old from B40 households participating in this 
study. The data obtained on maternal sociodemographic, 
Household Food Insecurity Scale (HFIAS), and children’s 
anthropometric measurements were analysed by using the 
WHO Anthro Survey, descriptive analysis, Person’s Chi-
square test and Fischer’s exact test. 
 
Results: The prevalence of food insecurity was more 
significant than the prevalence of food secured, at 55.4% 
and 44.6% respectively. The stunting among the children 
rated at 34.8%, followed by 7.2% of the sample found 
underweight, 7.8% (BAZ) and 16.1% (BAZ) of them were 
wasted, and overweight & obese, proportionately. This study 
discovered that household size was the sole determinant of 
household food security status. This finding suggested that 
size of a household influenced the odds of a household 
being food insecure. 
 
Conclusion: The findings of this study provide insights into 
how the COVID-19 pandemic have an impact on children’s 
nutritional status especially those from low-income and 
bigger size households. Therefore, more thorough and 
effective interventions should be designed particularly 
targeting this urban poor community to enhance their 
nutritional status and health. 
 
KEYWORDS:  
Food security, stunting, underweight, children’s nutritional status, 
pandemic COVID-19 

INTRODUCTION 
Food insecurity is defined as limited access to nutritionally 
adequate and safe foods. Food insecurity can affect a person's 
food intake, preventing them from consuming enough 
nutritious food to stay healthy. Food insecurity has been 
related to poverty and poor health outcomes for many years. 
As reported by the Malaysian Department of Statistics 
Malaysia, up to 40% of M40 households have fallen into the 
B40 category due to the impact of the COVID-19 pandemic. 
B40 household is defined as bottom 40% of Malaysians with 
household incomes of less than Ringgit Malaysia (RM) 4,850 
and M40 household is defined as 40% of Malaysians in the 
middle-income group with household income between 
RM4,851 and RM10,970. As known, the COVID-19 pandemic 
negatively affects various sectors, including food security. It is 
believed that the COVID-19 pandemic will exacerbate this 
condition. Hence, it adversely impacts people’s lives, 
especially the vulnerable population, including children. 
Exacerbation of the prevalence of household food insecurity 
(HFI) would negatively affect children’s nutritional status 
particularly their growth status. According to a study 
conducted in Uttar Pradesh, HFI rose rapidly from 21.0% in 
December 2019 to 80.0% in August 2020, with 62.0% of 
families moving from food secure to food insecure during this 
difficult period.1 Meanwhile in Malaysia, it is reported that 
during the COVID-19 pandemic, majority (93%) of the 
households are food-secured. Infant and childhood nutrition 
are critical for healthy growth and development. A child’s 
nutritional status might impact their body response to 
illness,3 including malnutrition. Malnutrition can lead to 
undernutrition, overweight and obesity, together with 
noncommunicable diseases.  
 
According to a meta-analysis study conducted in 2021, it has 
been found that household food insecurity due to the 
pandemic COVID-19 will increase the prevalence of 
undernutrition in 118 low- and middle-income countries 
(LMICs). Due to the impact of COVID-19, it is estimated that 
there will be 9.3 million additions of wasted children and 2.6 
million stunted children by 2022 in the 118 LMICs. It is also 
predicted that the prevalence of wasted and stunted children 
will increase approaching the year 2022.4 Moreover, a study 
has shown that children in the United States, who faced food 
insecurity during the COVID-19 crisis, may have extreme 
effects on their health.5 In addition, according to a cross-
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sectional study conducted among primary school children 
from low-income households in Kuala Lumpur concluded 
that being underweight, stunting and wasting are prevalent 
among low-income children owing to HFI.6 
 
Since household food security status has such a significant 
impact on the nutritional status of children, and COVID-19 
pandemic is likely to worsen the condition, more research 
needs to be done on this topic as the public and healthcare 
decision-makers would be more alert to the seriousness of this 
issue. Hence, this study aimed to assess food insecurity and 
growth status, and the determinants of food insecurity during 
the COVID-19 pandemic among children <2 years old from 
B40 households in urban areas in Selangor. 
 
 
MATERIALS AND METHODS 
Design and Study Sample 
This cross-sectional study was conducted in low-income 
residential area throughout urban areas in Selangor from 
May to July 2022. Purposive sampling was utilised in this 
study. The target population in this study was mother-child 
(<2 years, specifically 6 to 23 months) pairs from B40 
households (monthly income of less than RM4850) as 
respondents. The sample size was calculated by using the 
formula of n=Z2pq/e2,7 with the addition of a 10% non-
response rate,8 the confidence level of 95%, 50% estimated 
sample population due to unknown prevalence in the study 
area, and a margin of error with a value of 0.05. The total 
sample size calculated is 427 participants, but only 112 
participants managed to be recruited in this study due to time 
constraints and social distancing procedures. Healthy 
children aged two years and below who are from B40 
households residing in urban areas in Selangor were eligible 
to participate in this study.  
 
Research Instruments 
A bilingual (Bahasa Malaysia and English) structured 
questionnaire which consisted of maternal socio-
demographic, household food security status, and 
anthropometric measurements of the children was used to 
obtain the data through face-to-face interviews. The face-to-
face survey took place in low-income residentials throughout 
urban areas in Selangor. The anthropometric measurement 
was measured physically. The children were weighed by 
using a digital infant weighing scale and platform measuring 
scale (if the child was able to stand erect). The stationary 
headboard and stadiometer were used to take the recumbent 
length. 
 
The Household Food Insecurity Scale (HFIAS) is a brief survey 
tool that assesses the household food insecurity level for the 
past thirty days. It is a simple and reliable instrument 
developed by the USAID-funded Food and Nutrition 
Technical Assistance II Project (FANTA) in partnership with 
Tufts, Cornell Universities, and other collaborators. This tool 
is a validated method that has been widely utilized in 
research from low- and middle-income countries to assess the 
household food insecurity level of a household.1,9,10 
 
Statistical Analysis 
The characteristics of maternal socio-demographic includes 
age, race, employment status, education, household size, and 

the number of household recipient. There are four categories 
of Household food insecurity which are; 1) Food Secure, 2) 
Mildly Food Insecure Access, 3) Moderately Food Insecure 
Access, and 4) Severely Food Insecure Access. The data on the 
nutritional status of the children were categorized based on 
the length-for-age (HAZ), weight-for-age (WAZ), weight-for-
length (WHZ), and BMI-for-age (BAZ) Z-score, including 
stunted, severely stunted, underweight, severely underweight, 
wasted, severely wasted, possible risk of overweight, 
overweight, obese, and normal. The anthropometric 
measurement was processed through the WHO Anthro 
Survey to calculate the Z-score. Z-scores obtained were then 
analysed together with the maternal socio-demographic and 
household food security status by using Statistical Package for 
Social Scientists (SPSS) Version 26 for statistical analysis. 
Descriptive statistics were utilized to calculate and 
characterized the data in frequency and percentage. 
Pearson’s Chi-square test and Fischer’s exact test were used in 
determining the association between food insecurity and 
sociodemographic characteristics, along with the association 
between food insecurity with children’s nutritional status 
Pearson’s Chi-square test and Fischer’s exact test were used to 
analyse the determinants of food insecurity instead of the 
logistic regression, due to the small sample size. This was to 
ensure the accuracy of the results. 
 
 
RESULTS 
A total of one hundred and twelve mothers with children 
below two years old from B40 households living in urban 
areas in Selangor were recruited in this study.  
 
Table I shows the respondents’ socio-demographic profiles. 
Majority of the mothers were aged between 29 to 39 years old 
(58.9%, n=66), with the remainder of 30.4% (n=34) and 
10.7% (n=12) being within the age group of 18 to 28 and 40 
to 49 years old, respectively. Most of the respondents are 
Malay (94.6%, n=106), with the remaining being non-Malay 
(3.6%, n=4 Indian and 1.8%, n=1.8 Chinese). Majorly, 99.1% 
(n=111) of the respondents are married. Almost half of the 
participants are employed (45.5%, n=51), with the remaining 
39.3% (n=44) and 15.2% (n=17) being unemployed and self-
employed, respectively. In addition, the majority of the 
respondents are the holder of a certificate or diploma (48.2%, 
n=54), followed by the holder of a bachelor’s degree (32.1%, 
n=36, respectively. Overall, 84.8% (n=95) of the respondents 
have a household of fewer than six people and 15.2% (n=17) 
have a household with six and more people. Whilst half 
(50%, n=56) of the participants have no more than one 
person of the household income recipient, and the other half 
(50%, n=56) of the participants have more than one person 
of the household income recipient 
 
As shown in Table II, the prevalence of food insecurity was 
55.4% (n=62). According to the length-for-age (HAZ) WHO 
Growth Chart, stunting is characterized by a Z-score of -2 to 
a Z-score of -3, and the Z-score of below -3. Based on Table III, 
the normal growth status category dominated the current 
study, which was high at 65.2% (n=73), followed by the 
stunting rate at 34.8% (n=39) which is more than a quarter 
of the sample size. According to the weight-for-age (WAZ) 
WHO Growth Chart, underweight is defined as the Z-score of 
-2, a Z-score of -3, and the Z-score of below -3. Only 7.2% 
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Characteristics                                                                                                         Frequency (n=112)                            Percentage (%) 
Maternal age                                      18-28                                                                           34                                                    30.4 
                                                            29-39                                                                           66                                                    58.9 
                                                            40-49                                                                           12                                                    10.7 
Race                                                     Malay                                                                         106                                                   94.6 
                                                            Chinese                                                                        2                                                      1.8 
                                                            Indian                                                                           4                                                      3.6 
Marital status                                      Married                                                                      111                                                   99.1 
                                                            Single mother                                                              1                                                      0.9 
Employment status                             Employed                                                                    51                                                    45.5 
                                                            Unemployed                                                               44                                                    39.3 
                                                            Self-employed                                                            17                                                    15.2 
Education level                                   No formal Education                                                  2                                                      1.8 
                                                            Primary education                                                      2                                                      1.8 
                                                            Secondary education                                                 18                                                    16.1 
                                                            Certificate or diploma                                               54                                                    48.2 
                                                            Bachelor’s degree                                                      36                                                    32.1 
Household size                                    Less than 6                                                                  95                                                    84.8 
                                                            6 and above                                                               17                                                    15.2 
Number of the household                 Not more than 1 person                                            56                                                     50 
income recipient                                 More than 1 person                                                   56                                                     50 
 

Table I: Demographic data of lecturers (N=300)

Characteristics                                                                                                 Number of Children (n=112)          Percentage of Children (%) 
Length-for-age (HAZ)                         Normal                                                                        67                                                    59.8 
                                                            Stunted                                                                       23                                                    20.5 
                                                            Severely Stunted                                                        16                                                    14.3 
                                                            Normal                                                                         6                                                      5.4 
Weight-for-age (WAZ)                       Normal                                                                        96                                                    85.7 
                                                            Underweight                                                               8                                                      7.1 
                                                            Normal (Risk of growth problem)                             8                                                      7.1 
Weight-for-length (WHZ)                  Normal                                                                        78                                                    69.6 
                                                            Wasted                                                                         3                                                      2.7 
                                                            Severely wasted                                                          2                                                      1.8 
                                                            Possible risk of overweight                                       14                                                    12.5 
                                                            Overweight                                                                 2                                                      1.8 
                                                            Obese                                                                          13                                                    11.6 
BMI-for-age (BAZ)                              Normal                                                                        67                                                    59.8 
                                                            Wasted                                                                         6                                                      5.4 
                                                            Severely wasted                                                          2                                                      1.8 
                                                            Possible risk of overweight                                       19                                                    17.0 
                                                            Overweight                                                                 5                                                      4.5 
                                                            Obese                                                                          13                                                    11.6 
                                                            Total                                                                           112                                                   100 
 

Table III: Nutritional status of children according to WHO Growth Chart (N=112)

HFIAS Prevalence                                          Number of Households (n=112)                             Percentage of Households (%) 
Food secure                                                                              50                                                                            44.6 
Mild food insecure                                                                  30                                                                            26.8 
Moderate food insecure                                                         19                                                                            17.0 
Severe food insecure                                                               13                                                                            11.6 
Total                                                                                        112                                                                           100 

Table II: Prevalence of household food insecurity (N=112)

Variable                                                     Length-for-age, HAZ                                                                    Weight-for-age, WAZ 
                                                                               n (%)                                                                                          n (%) 
                                             Normal       Stunted         X2 statistic        p-value            Normal        Underweight     X2 statistic        p-value 
Household 
Food Security Status                                                          2.051              0.152                                                                  6.403             0.021* 
Food secure                         29 (25.9)      21 (18.8)                                                          43 (38.4)             7 (6.3)                                            
Food insecure                     44 (39.3)      18 (29.0)                                                          61 (54.5)             1 (0.9)                                            
   
*Analysed by Fischer’s exact test and p<0.05, statistically significant is written in bold

Table IV: The relationship between household food security status and nutritional status for HAZ and WAZ growth charts (N=112)
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(n=8) of the children in this study was underweight, while 
majority of them have a normal growth status of 92.8% 
(n=104). 
 
As shown in Table III, following the weight-for-length (WHZ) 
WHO Growth Chart, wasting is established as a Z-score of -2 
to a Z-score of -3, and the Z-score of below -3, whilst 
overweight and obese are delineated by the Z-score of +2 to a 
Z-score of +3 and the Z-score above +3, respectively. The 
present study found that the prevalence of normal 
nutritional status among children below two years old is 
82.1% (n=92), the majority of the sample. About 4.5% (n=5) 
is wasted, while 1.8% (n=2) and 11.6% (n=13) of the children 
are categorised as overweight and obese, proportionately.  
 
In accordance with the BMI-for-age (BAZ) WHO Growth 
Chart, wasting is established as a Z-score of -2 to a Z-score of 
-3, and the Z-score of below -3, whilst overweight and obese 
are delineated by the Z-score of +2 to a Z-score of +3 and the 
Z-score above +3, proportionately. In this study, most of the 
children have a normal weight status with a prevalence of 
76.8% (n=86), followed by wasting at 7.2% (n=8) and 
overweight and obese valued at 16.1% (n=18). According to 
Table IV and Table V, it is presented that there are no 
associations between household food security status with 
nutritional status in this study. Therefore, despite food 
security being an important factor in nutritional status, the 
current study finds that food security does not determine 
whether a child is stunted. 
 
Findings from the present study indicates that household 
food security status was associated with being underweight. 
However, the current study found that food-secured children 
are more likely to experience underweight than children from 
food insecure households. In the current study, wasting, 
overweight, and obesity are not associated with household 
food security status. Therefore, although food insecurity is 
closely related to wasting, overweight and obesity, household 
food security status is not the decisive factor in determining 
wasting, overweight and obesity based on the current study’s 
findings.  
  
In this study, a few sociodemographic factors that have been 
analysed against household food security status, including, 
maternal age, race, marital status, employment status, 
education level, household size, and the number of 
household income recipients. However, as shown in Table IV, 
only household size was concluded as the significant 
determinant of food insecurity based on the current study’s 
finding, with a p-value of 0.000. 
 

DISCUSSION 
Compared to another study conducted among Bangladeshi 
from lower-income households.11 It may be deduced that the 
reduced prevalence of food insecurity shown in this study 
may be caused by economic factors. As of 2017, Malaysia 
had a Gross Domestic Product (GDP) per capita of 
USD29,100, whereas Bangladesh had a GDP per capita of 
USD4,200 and is also one of the poorest countries in the 
world.12 The 6.9 times lower GDP, significantly reduce the 
economic decision factors such as food price which affects its 
population’s food security status. Hence, this explains the 
lower prevalence of food insecurity among low-income 
households among Bangladeshi as compared to the 
Malaysian population despite both countries’ challenges in 
facing the COVID-19 pandemic. 
 
It is found that from this study, the prevalence of stunting is 
higher as compared to a previous study, conducted in 
Indonesia among children below the age of two years old.13 It 
can be inferred, relative to the previous study that the higher 
prevalence of stunting may be due to it being conducted 
during the COVID-19 pandemic. On top of worsening the 
economic crisis, the COVID-19 pandemic exacerbates 
undernutrition in both low- and middle-income countries.4 
This explains the higher stunting rate in this study which is 
conducted in an upper middle-income country, Malaysia. 
 
The current study findings exhibit a much lower wasting 
prevalence compared to the previous study conducted in 
Pakistan at the rate of 15.49%.14 A possible explanation for 
this might be due to distinct economic factors. Although  both 
current and previous study was conducted in a low-income 
household, Malaysia is an upper middle-income country 
which offers various food assistance program to low-income 
households from both government and non-governmental 
organizations (NGOs). Such as Bantuan Kehidupan Sejahtera 
Selangor (BINGKAS) Selangor 2022, Skim Tabung Warisan Anak 
Selangor (TAWAS) and SMART Selangor Food Stamp, 
PEMULIH, Food Basket Programme, Cheka Movement 
Malaysia, Happy Bank Crew, and many more. These 
numerous accessibilities of the food support program in 
Malaysia may assist poor Malaysian households in 
combating undernutrition. Therefore, explaining the lower 
rate of wasting in the current study.  
 
However, the prevalence of obesity and overweight in this 
present study is 16.1% (n=18). Excessive BMI can occur due to 
the impacts of poverty, which influence their food choices. In 
a study that was conducted in an poor urban community in 
Kuala Lumpur, Malaysia, it was reported that BMI increased 
as household income decreased.35 Furthermore, according to 

Variable                                                              Weight-for-length, WHZ                                                                              BMI-for-age, BAZ 
                                                                                           n (%)                                                                                                         n (%) 
                                         Normal         Wasted       Overweight &      X2  statistic       p-value       Normal       Wasted    Overweight &     X2 statistic    p-value 
                                                                                       Obese                                                                                                    Obese                                         
Household 
Food Security Status                                                                                  7.219             0.020*                                                                             3.883          0.146* 
Food secure                    37 (33.0)         5 (4.5)              8 (7.1)                                                          34 (30.4)       5 (4.5)           11 (9.8)                                         
Food insecure                 55 (49.1)         0 (0.0)              7 (6.3)                                                          52 (46.4)       3 (2.7)            7 (6.3)                                          
   
*Analysed by Fischer’s exact test and p<0.05, statistically significant is written in bold 

Table V: The relationship between household food security status and nutritional status for WHZ and BAZ growth charts (N=112)
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previous study, children who come from low-income 
household has a higher risk of being overweight and obese 
due to income inequalities resulting in more unhealthy food 
choices.15 It may be suggested that unhealthy foods are much 
cheaper than healthy foods. Therefore, some might consume 
unhealthy snacks high in fat and calories to increase fullness 
which can contribute to obesity. Hence, this explains the 
higher rate of overweight and obesity in the current study. 
 
There is no association between food-secured household 
status and nutritional status, particularly stunting found in 
this study which correlated with previous studies conducted 
in developing countries, including Ethiopia, Ghana, and 
Nepal.16-18 However, some studies are also conducted in 
developing countries such as Pakistan, Bangladesh, and 
Nepal, which concluded that food insecurity is associated 
with stunting.19-21 The factors contributing to stunting include 
lack of dietary diversity, inadequate breastfeeding practices, 
and poor child feeding and care which are closely related to 
food insecurity.22 On top of household food insecurity was 
influenced by sociodemographics including employment 
status and household income, it was also associated with 
being underweight and this finding is consistent with the 
result of previous studies.17,19,23,24 However, the current study 
found that food-secured children are more likely to 
experience underweight than children from food insecure 
households. A possible explanation for this might be that 
those children may or may not be due to being picky eaters 
which, resulted to inadequate food intake even total 
household income is sufficient. However, this is beyond the 
scope of this paper and will be discussed elsewhere.  
 
It is found that in this study, wasting, overweight, and 
obesity, are not associated with household food security 
status. The absence of a correlation between wasting and 
food security corresponds with a previous study in Nepal.25-26 
In contrast, previous studies indicated a relationship between 
wasting, overweight, and obesity with food security status.27-30 
The rise in prevalence of overweight and obesity globally, is 
mostly due to environmental factors, lifestyle choices, and 
cultural context. Obesity also may occur in food insecure 
households as evidenced by both underweight and 
overweight coinciding within the same households.31 

Extensive evidence showed that larger portion sizes and 
excessive intake of sugar contribute significantly to the global 
rise in overweight and obesity rate.32 Low-income households 
may choose unhealthy food choices in combating hunger, as 
unhealthy food choices can be cheap and affordable for low-
income households. For instance, some may replace the 
portion of protein with carbohydrates on a meal plate as 
protein can be more costly than carbohydrates, which may 
promote the rate of obesity in children. 
 
Sharing scarce meals among family members is a significant 
problem food-insecure households face. Household size plays 
a significant role in determining household food security. 
Bigger family households bear an additional load on food 
consumption and are more likely to face food insecurity, as 
compared to smaller households.33 Large families frequently 
have limited access to food availability at home, which 
causes them to have inadequate food intake or limited 
mealtimes without considering the quality of their diet or 
dietary diversity.34-35 Hence, it explains how household size 
remarkably affects food insecurity. 

The strength of this study was the data collection was 
conducted within the transition from pandemic to endemic, 
and therefore could reflect how the COVID-19 pandemic may 
influence the nutritional status of food-insecure households. 
However, this study also has several limitations. First, this 
study used HFIAS, which fails to measure child hunger and 
this measurement could have a significant relationship 
between food insecurity, child hunger and nutritional status. 
The findings of our study are generalized to only some of the 
population of poor urban community in Malaysia as the 
sample was only recruited from a single geographical area. 
Moreover, this present study is cross-sectional and therefore, 
did not determine the causal inference. 
 
 
CONCLUSION 
This study found that the majority (55.4%) of low-income 
households are food insecure, with more than a quarter 
(34.8%) of the children being stunted, 7.8% of them being 
underweight, 4.5% (WHZ) characterized as wasted, and 
16.1% are overweight & obese. However, this study only 
revealed a relationship between status of household food 
security and being underweight. In addition, household size 
was the sole determinant of household food security status, 
which suggested that food insecurity status of a household 
was influenced by the number of family members in a 
household. This study recommends further research with a 
larger sample to be conducted to allow the data to be more 
representative of the population and enhance the accuracy of 
data analysis. Moreover, the current study suggests more 
involvement by the policymakers through allocating 
budgets, restructuring policies and legislative guidelines in 
combating food insecurity. 
 
 
ACKNOWLEDGEMENTS 
The author would like to thank all the respondents for their 
participation and Ministry of Higher Education (MOHE) for 
the financial support under Fundamental Research Grant 
Scheme (600-RMC/FRGS 5/3 (152/2022)).   
 
 
ETHICS APPROVAL AND INFPRMED CONSENT 
The Universiti Teknologi MARA (UiTM) Research Ethics 
Committee (REC) has approved this study which involved 
human participants, with the reference number of 
FERC/FSK/MR/2022/0079. Each participant was asked to give 
his or her consent beforehand. 
 
 
CONFLICT OF INTEREST 
The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that 
could be construed as a potential conflict of interest. 
 
FUNDING 
This study has been funded by Universiti Teknologi MARA 
Research Management Centre (RMC) (600-
RMC/GPK5/3(147/2020). 
 
 
 
 
 

10-Stunting00185.qxp_3-PRIMARY.qxd  30/03/2024  10:22 PM  Page 57



Original Article 

58                                                                                                                                        Med J Malaysia Vol 79 Supplement 1 February 2024

AUTHORS CONTRIBUTION 
Conceptualisation: SB, NM; data curation and formal 
analysis: NM; Methodology: SB, NM; writing original draft: 
NM, SB; writing review and editing: SB, NA, AV 
 
 
REFERENCES 
1. Nguyen PH, Kachwaha S, Pant A, Tran LM, Ghosh S, Sharma PK, 

et al. Impact of COVID-19 on household food insecurity and 
interlinkages with child feeding practices and coping strategies in 
Uttar Pradesh, India: a longitudinal community-based study. 
BMJ Open 2021; 11(4): e048738. 

2. Abdullah RG, Mersat NI, Wong SK. Implications of COVID-19 
pandemic on household food security: Experience from Sarawak, 
Malaysia. Int J of Business & Society 2021; 22(1): 1-3. 

3. Amare ZY, Ahmed ME, Mehari AB. Determinants of nutritional 
status among children under age 5 in Ethiopia: further analysis 
of the 2016 Ethiopia demographic and health survey. Global 
Health 2019; 15(62).  

4. Osendarp S, Akuoku JK, Black RE, Headey D, Ruel M, Scott N, et 
al. The COVID-19 crisis will exacerbate maternal and child 
undernutrition and child mortality in low-and middle-income 
countries. Nature Food 2021; 2(7): 476-84. 

5. Morales DX, Morales SA, Beltran TF. Food insecurity in 
households with children amid the COVID-19 pandemic: 
evidence from the household pulse survey. Social Currents 2021; 
8(4): 314-25. 

6. Shariff ZM, Bond J, Johson N. Nutritional status of primary 
school children from low income households in Kuala Lumpur. 
Malays J Nutr 2000; 6(1): 17-32. 

7. Smith SM. Determining Sample Size How to Ensure You Get the 
Correct Sample Size [cited Dec 2023]. Available from: 
https://uncw.edu/irp/ie/resources/documents/qualtrics/determini
ng-sample-size-2.pdf 

8. Prasanth S, Rajani V, Mathai AK. Common Mistake in Adjusting 
Sample Size for Anticipated Dropouts in Clinical Trials. 
MakroCare: New Possibilities Everyday [cited Jan 2023]. 
Available from: https://www.makrocare.com/whitepaper/ 
common_mistake_adjusting_sample_size_ct.pdf 

9. Singh DR, Ghimire S, Upadhayay SR, Singh S, Ghimire U. Food 
insecurity and dietary diversity among lactating mothers in the 
urban municipality in the mountains of Nepal. PLoS One 2020; 
15(1): e0227873 

10. Custodio E, Kayikatire F, Fortin S, Thomas AC, Kameli Y, 
Nkunzimana T, Ndiaye B, Martin-Prevel Y. Minimum dietary 
diversity among women of reproductive age in urban Burkina 
Faso. Matern Child Nutr 2020; 16(2): e12897. 

11. Shuvo SD, Hossain MS, Riazuddin M, Mazumdar S, Roy D. 
Factors influencing low-income households' food insecurity in 
Bangladesh during the COVID-19 lockdown. PLoS One 2022; 
17(5): e0267488. 

12. MyLifeElsewhere. (2022). QUALITY OF LIFE COMPARISON. [cited 
Jan 2023]. Available from: My Life Elsewhere: 
https://www.mylifeelsewhere.com/compare/bangladesh/malaysi
a#:~:text=Bangladesh%20has%20a%20GDP%20per,is%20%242
9%2C100%20as%20of%202017.&text=In%20Bangladesh%2C%
204.4%25%20of%20adults,is%203.4%25%20as%20of%202017. 

13. Laksono AD, Wulandari RD, Amaliah N, Wisnuwardani RW. 
Stunting among children under two years in Indonesia: Does 
maternal education matter? PLoS One 2022; 17(7): e0271509. 

14. Shahid M, Ahmed F, Ameer W, Guo J, Raza S, Fatima S, et al. 
Prevalence of child malnutrition and household socioeconomic 
deprivation: A case study of marginalized district in Punjab, 
Pakistan. PLoS One 2022; 17(3): e0263470 

15. Goisis A, Sacker A, Kelly Y. Why are poorer children at higher risk 
of obesity and overweight? A UK cohort study. Eur J Public Health 
2016; 26(1): 7-13. 

16. Osei A, Pandey P, Spiro D, Nielson J, Shrestha R, Talukder Z, et 
al. Household food insecurity and nutritional status of children 
aged 6 to 23 months in Kailali District of Nepal. Food and Nutr 
Bull 2010; 31(4): 483-94. 

17. Mulu E, Mengistie B. Household food insecurity and its 
association with nutritional status of under five children in 
Sekela District, Western Ethiopia: a comparative cross-sectional 
study. BMC Nutrition 2017; 3: 35. 

18. Saaka M, Osman SM. Does household food insecurity affect the 
nutritional status of preschool children aged 6-36 months? Int J 
of Population Research 2013; 304169 

19. Saha KK, Frongillo EA, Alam DS, Arifeen SE, Persson LA, 
Rasmussen KM. Household food security is associated with 
growth of infants and young children in rural Bangladesh. Public 
Health Nutr 2009; 12(9): 1556-62.  

20. Baig-Ansari N, Rahbar MH, Bhutta ZA, Badruddin SH. Child's 
gender and household food insecurity are associated with 
stunting among young Pakistani children residing in urban 
squatter settlements. Food Nutr Bull 2006; 27(2): 114-27.  

21. Psaki S, Bhutta ZA, Ahmed T, Ahmed S, Bessong P, Islam M, et 
al. Household food access and child malnutrition: results from 
the eight-country MAL-ED study. Popul Health Metr 2012; 10(1): 
24. 

22. Utami RA, Setiawan A, Fitriyani P. Identifying causal risk factors 
for stunting in children under five years of age in South Jakarta, 
Indonesia. Enfermeria clinica 2019; 29: 606-11. 

23. Esmail SA, Rajikan R. Household food insecurity is associated 
with undernutrition among primary school children in aden 
governorate, Yemen. Jurnal Gizi dan Pangan 2021; 16(1): 11-20. 

24. Hamid SBA, Razali MFM, Shuhaimi FA, Nor NM. Association of 
Food Insecurity and Weight Status of Women in Tuba Island, 
Malaysia. Curr Res Nutr Food Sci 2021; 9(2): 441-49. 

25. Singh A, Singh A, Ram F. Household food insecurity and 
nutritional status of children and women in Nepal. Food Nutr 
Bull 2014; 35(1): 3-11.  

26. Betebo B, Ejajo T, Alemseged F, Massa D. Household Food 
Insecurity and Its Association with Nutritional Status of Children 
6-59 Months of Age in East Badawacho District, South Ethiopia. 
J Environ Public Health 2017; 2017: 6373595. 

27. Nepali S, Simkhada P, Davies IG. Association between wasting 
and food insecurity among children under five years: findings 
from Nepal demographic health survey 2016. BMC Public Health 
2020; 20(1): 1027. 

28. St Pierre C, Ver Ploeg M, Dietz WH, Pryor S, Jakazi CS, Layman E, 
et al. Food Insecurity and Childhood Obesity: A Systematic 
Review. Pediatrics 2022; 150(1): e2021055571. 

29. Bronte-Tinkew J, Zaslow M, Capps R, Horowitz A, McNamara M. 
Food insecurity works through depression, parenting, and infant 
feeding to influence overweight and health in toddlers. J Nutr 
2007; 137(9): 2160-5. 

30. Kral TVE, Chittams J, Moore RH. Relationship between food 
insecurity, child weight status, and parent-reported child eating 
and snacking behaviors. J Spec Pediatr Nurs 2017; 22(2): 
10.1111/jspn.12177. 

31. Khor GL, Sharif ZM. Dual forms of malnutrition in the same 
households in Malaysia--a case study among Malay rural 
households. Asia Pac J Clin Nutr 2003; 12(4): 427-37. 

32. Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, Bhadoria 
AS. Childhood obesity: causes and consequences. J Family Med 
Prim Care 2015; 4(2): 187-92. 

33. Alpízar F, Saborío-Rodríguez M, Martínez-Rodríguez MR, Viguera 
B, Vignola R, Capitán T, et al. Determinants of food insecurity 
among smallholder farmer households in Central America: 
recurrent versus extreme weather-driven events. Regional 
Environmental Change 2020; 20: 1-6. 

34. Bashir MK, Schilizzi S. Determinants of rural household food 
security: a comparative analysis of African and Asian studies. J 
Sci Food Agric 2013; 93(6): 1251-8. 

35. Drammeh W, Hamid NA, Rohana AJ. Determinants of 
household food insecurity and its association with child 
malnutrition in Sub-Saharan Africa: A review of the literature. 
Current Research in Nutrition and Food Sc J 2019; 7(3): 610-23. 

 

10-Stunting00185.qxp_3-PRIMARY.qxd  30/03/2024  10:22 PM  Page 58




