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ABSTRACT 

This study aims to determine child development, nutritional status and the association between child 
development and nutritional status. This cross-sectional study was conducted among 60 fishermen’s 
children under five years old in selected districts in Terengganu. All respondents were assisted by their 
mothers during the assessment. Child development was evaluated through the Denver II Development 
Screening Test. Nutritional status was determined via the anthropometry assessment (BMI-for-age and 
height-for-age). Preponderantly, the prevalence of suspected development delay of children under-five 
in Terengganu was 31.7%. The prevalence of suspected delay for language, fine motor-adaptive, and 
personal-social skills were 15.0%, 1.7%, and 16.7%, respectively. BMI-for-age z-score and height-
for-age z-score of these children were -1.62±1.23 and -0.27±1.41, respectively, indicating a normal 
range; nonetheless, there were still children that were wasted (23.3%), severely wasted (13.3%), 
stunted (5.0%), severely stunted (1.7%), and at risk of being overweight (1.7%). However, the chi 
square test showed there was no association found between child development and nutritional status, 
BMI-for-age and height-for-age (p>0.001), among fishermen’s children under-five in this study. 
The nutritional status had no effect on the development of these fishermen's children, but may have 
been influenced by other factors such as stimulating surroundings, parenting abilities, and culture.
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INTRODUCTION

Extant research recognizes early child 
development's critical role in a person's imminent 
trajectory and life course (Huiracocha-Tutiven et 
al. 2019).  An increasing body of evidence indicates 
that children from low-income families have 
slightly slowed development growth (Grantham 
et al. 2014; Rao et al. 2019; Rubio-Codina 
et al. 2016). Child development has received 
much too little attention in these low-income 
households, especially in fishing communities, 
until now. Floods and monsoon seasons 
affect this community's income, particularly 
in Terengganu, resulting in inadequate food 
supplies and damaged infrastructure, leading to 
food shortages, poor nutrition, and health issues 
(Capanzana et al. 2018; FAO 2000; Sanusi et 
al. 2018; Atiah & Asma’ 2021). Although most 
Terengganu fishermen's household income was 
over the poverty level, they still lacked health, 
education, and insurance (Chua et al. 2018; Wei 

& Ali 2018; Sanusi et al. 2018). The majority of 
the parents and children in this neighbourhood 
only completed secondary school (Wong et al. 
2014). In terms of occupation, the majority were 
occupied in fishing, while some were involved 
in agricultural or labour activities. As for their 
wives, more than half of them were unemployed 
and worked as housewives in Terengganu (Wei & 
Ali 2018; Wong et al. 2014). 

Child developmental delay is the inability 
of children under the age of five to reach 
developmental milestones associated with 
cognitive and motor disabilities, resulting in 
limitations in life activities (NHMS 2016b). 
In 2016, the incidence of developmental delay 
among these children ranged from 5% to 16% 
worldwide, depending on environmental and 
genetic factors. In 2015, the prevalence of overall 
developmental delay in children in Malaysia was 
3.3%. The prevalence of developmental delay in 
speech, social skills, fine motor, and gross motor 
was 1.7%, 1.2%, 0.7%, and 0.6%, respectively, 
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at the national level. There was also a higher 
incidence of developmental delay in children 
whose mothers had low educational levels and 
whose parents were unemployed (NHMS 2016b). 
This demonstrates the significance of a family's 
socioeconomic status in a child's growth.

The national prevalence of underweight, 
stunting, and wasting in Malaysia in 2015 was 13%, 
13.4%, and 7.9%  for these children, respectively 
(NHMS 2015). Meanwhile children under the 
age of five in rural areas had a higher prevalence 
of stunting and a lower prevalence of wasting 
than children in urban areas (NHMS 2015). A 
comparable study conducted in 2016 discovered 
that the national prevalence of underweight 
climbed to 13.7% among children under the age of 
five, the national prevalence of stunting increased 
swiftly to 20.7%, and the national prevalence of 
wasting increased marginally to 11.5% (NHMS 
2016b). According to UNICEF Malaysia (2018), 
stunting among children under five increased 
alarmingly from 2006 to 2016, rising from 17.7% 
to 20.7%. According to these three reports, 
the prevalence of underweight, stunting, and 
wasting among Malaysian children under five 
has grown, signaling the need for intervention 
initiatives to reduce its prevalence. More recently, 
research has been published that indicates a clear 
correlation between child development and 
nutritional status. According to studies, when 
a child's nutritional condition is excellent, its 
growth is more substantial (Huiracocha-Tutiven 
et al. 2019; Hurley et al. 2016; Jimoh et al. 2018; 
Warsito 2012). Malnutrition affects a child's 
growth because the body is unable to develop 
due to a lack of nutrition (Capanzana et al. 2018). 
Terengganu had among the highest rate of stunting 
in 2016, at 26%, which was significantly higher 
than the national rate of 13.4% (UNICEF 2018). 
The growing incidence of stunting in Malaysia, 
especially in Terengganu, is concerning because 
it will have a negative impact on children's future 
health because they are still in the critical growth 
stage. Additionally, there is a dearth of knowledge 
on Terengganu children's growth and a scarcity 
of data on the nutritional status of children under 
the age of five living in fishing communities in 
Terengganu. Thus, in light of the aforementioned 
issues, it is critical to conduct this study on child 
development and its relationship to nutritional 
status among fishermen's children under the age 
of five in Terengganu. In keeping with the aims 

of the study, the following research question was 
addressed: Is there any significant relationship 
between child development and nutritional status 
among fishermen's children under the age of five 
in this study? The hypothesis for this study is that 
children under the age of five who live in low-
income households have poor child development 
and nutritional status.

METHODS

Design, location and time
This cross-sectional study was conducted 

in Kuala Nerus and Kuala Terengganu (these 
two districts in Terengganu reside a large 
number of fishermen). The respondents involved 
were voluntarily mothers, and had healthy 
children aged 2 years to 4 years 11 months old 
from a fishermen household. Ethical approval 
was obtained by the Human Ethics Board of 
Committees of  Universiti Malaysia Terengganu 
with reference number: JKEPM/2019/37. 

Sampling
According to the Malaysian Open Data 

Portal (2019), the total population of Kuala 
Terengganu and Kuala Nerus in 2016 was 
367,600, while the number of children aged 0 to 
under five years old was 38,000 in both districts, 
accounting for 10.33% of the total population. 
Meanwhile, the total number of fishermen in Kuala 
Terengganu and Kuala Nerus in 2016 was 2,567. 
This study covers a selected population to match 
the purpose of the study, with responses ranging in 
age from 2 years to under five years. The children 
in this age group were chosen for consistent 
and accessible anthropometric measurement 
since they can stand without the assistance of 
others for the determination of nutritional status. 

Respondents are excluded from this study 
if they are under two years old considering them 
as infants. As the age range is further lowered 
to 2 to under five, the possibilities of obtaining 
respondents are further lessened. Due to the 
scarcity of respondents who met the criteria, 
healthy 2 to 5-year-old children from the 
fisherman community, snowball sampling was 
used. Researchers went to each fisherman's ports 
in these districts and asked the fishermen if they 
knew of any eligible candidates to find a suitable 
candidate. The chosen respondents were also 
asked if they knew any other qualified people for 
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future data gathering. Given the 95% confidence 
interval, and the prevalence of stunting of children 
under five in Terengganu was 20.7% (UNICEF 
2018), the minimum sample size derived from 
Cochran’s formula was 60 respondents. Data 
was collected between July to October 2019.  

Data collection
The data was collected via home visits to 

fishermen homes. The subjective information 
sheet and informed consent were given to the 
respondents' moms before data collection. 
Once mothers agreed to participate voluntarily, 
a questionnaire was to mothers. In Section 
1, the moms were given questionnaires to 
collect information about their socio-economic 
situation. The researchers then measured the 
respondent's weight and height, which were 
reported in Section 2. Following that, in Section 
3, researchers interviewed mothers about their 
child's development. A token of appreciation 
was handed at the end of the session. The 
questionnaire consists of three sections: 1- Socio-
economic status; 2- Child development (Denver II 
Development Screening Test); and 3- Nutritional 
Status (BMI-for-age z-score and height-for-age 
z-score). It was administered during a face-to-
face interview with parents and their children. 

Meanwhile, for child development, the 
parameters used were gross motor, language, 
fine motor-adaptive, and personal-social skills. 
The children were assessed on their ability to 
perform certain items or activities by listening 
to the researcher's instructions or parents. The 
questions were adapted from the Ministry of 
Health's Baby and Children Health Records 
book and the National Health and Morbidity 
Survey questionnaire (NHMS 2016a). The 
scoring system and interpretation were based 
on the Denver II Development Screening Test. 
Denver II Development Screening Test is solely 
for screening purposes to detect whether the 
child is suspected of delay in development. 
Therefore, it does not utterly confirm that a child 
is indeed delayed. Normal indicates that the 
child is undergoing normal development with no 
delays for their age. Suspect indicates that there 
is a probability of the child undergoing delay in 
development for their age and are recommended 
to see an expert for re-screening. 

The children's weight and height were 
measured using an electronic weighing scale 
(Tanita Bioelectrical Impedance Analysis BC-

541, Japan) and SECA portable stadiometer 
225 (SECA, Hamburg, Germany), respectively. 
Without shoes, the respondent stands upright 
with arms at his sides, feet together, and heels and 
back against the wall. The measurement should 
be taken from a line drawn on Plexiglas and 
should be accurate to within 0.5 cm. Ascertain 
that the weighing scale is on a flat, hard surface 
and that it reads zero when there is no weight. 
The respondent is measured when dressed 
in light clothing and without shoes. Weight 
measurements should be taken to the nearest 0.1 
kg. The measurement taken was analyzed using a 
WHO Anthro version 3.2.2 software to assess the 
children's nutritional status in z-score (BMI-for-
age and height-for-age).  The child's BMI-for-age 
was calculated using z-scores to decide if he or 
she is overweight, obese, or wasting. The height-
for-age z-scores are used to decide whether a 
child is stunted. The height-for-age and BMI-for-
age indicators were determined using the WHO 
(2006) cut-off points. When the reading is >3 SD 
z-score, the child is classified as tall for his or 
her age or obese for BMI-for-age. When a child's 
reading score is greater than 1 or 2 SD in z-scores, 
he or she could be at risk of being overweight 
or obese, respectively (for BMI-for-age). 
Meanwhile, if the height-for-age z-score reading 
falls below -2 or -3 SD, the children are classified 
as stunted or severely stunted, respectively. In 
terms of BMI-for-age z-scores, children who fall 
below the -2 and -3 SD z-scores, respectively, are 
considered to be wasting.

Data analysis
The SPSS (IBM SPSS Statistics for 

Windows, Version 23) was used with the 
significance level of p<0.05. A normality test 
was carried out before data analysis. Descriptive 
data for socio-demographic characteristics, child 
development and nutritional status was calculated 
in terms of mean, median, frequency, percentage, 
standard deviation, and interquartile range. Chi-
square test was used to determine the association 
between child development and nutritional status 
of fishermen’s children under-five, significant at 
p<0.05. 

RESULTS AND DISCUSSION

Sociodemographic data 
Among the 60 respondents, 30 (50.0%) 

were boys, while the remaining 30 (50.0%) 
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were girls. All of the respondents were Malay 
60 (100.0%) and Muslim 60 (100.0%), as shown 
in Table 1. Majority were aged 3 years - 4 years 
11 months (n=35, 58.3%) followed by 2 years - 
2 years 11 months (n=25, 41.7%). Most of the 
parents had a secondary school education (78.3%). 
Monthly household incomes are typically less 
than RM1,500 (93.3%), with households of 5 
to 8 family members (46.7%), and more than 
half reported not receiving any financial aid 
(55.0%). Overall, the sociodemographic status 
of fishermen's households in Kuala Nerus and 
Kuala Terengganu is low. In the majority of 
these families, the parents' highest standard of 
schooling was just secondary school. It's upsetting 
because education is so important in everyone's 
life. It's also worrying because children have a 
proclivity to follow in their parents' footsteps. 
Higher education contributes to higher earnings, 
which can improve their socioeconomic status 
by raising their monthly household income by 
at least RM1,000. Furthermore, most mothers of 
the respondents were housewives who depended 
solely on their husbands' income. 

Child development of the children
The parameters employed in this child 

development assessment were based on gross 
motor, language, fine motor-adaptive, and 
personal-social skills. The majority of respondents 
had a normal overall development (n=41, 68.3%). 
The suspected development delay was 31.7% 
(n=19) in this study, which is considered to be 
comparatively high in comparison to studies 
conducted in Malaysia (3.3%) (NHMS 2016b), in 
Norway (5.7% to 7.0%) (Valla et al. 2015), in the 
United Arab Emirates (8.4%) (Eapen et al. 2006), 
and in Ecuador (11.7%) (Huiracocha-Tutiven et 
al. 2019). It is likely that the findings of these 
studies were affected by the techniques used in 
the various studies. The Denver Development 
Screening Test was used in this study, while other 
studies have used the New Child Health Record 
Book (NHMS 2015), the Schedule of Growing 
Skills II (Jimoh et al. 2018), and the Ages and 
Stages Questionnaire (Valla et al. 2015; Zhang 
et al.  2018).  Two critical factors may have 
contributed to this suspected developmental 
delay among fishermen's children in this study: 
socioeconomic status and parenting skills. 
These respondents live in households with a 
low socioeconomic status, which is considered 

to have a negative effect on children's growth 
(Grantham et al. 2014; Rao et al. 2019; Rubio-
Codina et al. 2016; Treanor et al. 2012) due to 
the fact that poverty can result in cognitive and 
behavioural delays (UNICEF 2018; Shong et 
al. 2018). Numerous studies have found that 
socioeconomic status (i.e., income and education) 
has the greatest negative effect on child growth 
(Grantham et al. 2014; Rao et al. 2019; Rubio-
Codina et al. 2016; Treanor et al. 2012).

The prevalence of suspected developmental 
delay in gross motor and fine motor skills was 
0.0% and 1.7%, respectively, among fishermen 
children under the age of five in Kuala Nerus and 
Kuala Terengganu. This result is consistent with 
NHMS (2016), which found that the prevalence 
of developmental delay in gross motor skills was 
0.6% and 0.7% respectively, among Malaysian 
children. Contradicts to a finding by Duarte et 
al. (2017), children from low-income households 
have a higher risk of motor developmental 
delay. Given that the fishermen's children came 
from low-income families (93.3% came from 
households earning less than RM1500 per month), 
it is impressive that their motor production was 
not delayed. Duarte et al. (2017) stated that the 
atmosphere in which children grow plays a role 
in their motor growth, with the more stimulation 
in their immediate environment, the more 
developed their motor skills (Duarte et al. 2017). 
This statement is confirmed by Venetsanou and 
Kambas (2010), who discovered that positive 
environmental benefits these children's motor 
growth, especially gross motor development. 
Additionally, they noted that a household's 
low socioeconomic status results in a lack of 
available space and a lack of variety of toys, 
which can have a negative effect on motor growth 
(Venetsanou & Kambas 2010). Toys, such as 
building blocks, may assist children in improving 
their fine motor-adaptive skills. In comparison, 
children in fishermen households may have a 
low income and live in a small home, but they 
have access to spacious outdoor areas such as the 
playground, the yard, and the beach. Additionally, 
they may lack toys, but they are exposed to other 
resources that can be used to play, such as tag 
and chase, hide and seek, or building structures 
with sand to improve motor skills (Venetsanou 
& Kambas 2010), which may explain why some 
of them advanced in gross motor (5.0%) and fine 
motor-adaptive (33.3%) growth. Additionally, 
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Duarte et al. (2017) discovered that children 
who have more siblings have greater gross motor 
development than children who have fewer 
siblings. The median number of family members 
in a fishermen's household was five, suggesting 
that most of them have siblings to play with, which 
aids in gross motor growth. This will account for 
the fishermen's children's superior motor growth.

As seen in Table 2, both language 
development (n=9, 15.0%) and personal social 
skills (n=10, 16.7%) faced substantial delays. 
This, however, contradicts the results of a previous 
national survey, which showed that only 1.7% of 
children had a delay in language development  
(NHMS 2016b). There are several possible reasons 
for this contradiction, including the sample size, 
respondents' sociodemographic characteristics, 
and respondents' age. The previous study was a 
large-scale study that included respondents from 
a number of sociodemographic backgrounds and 
a wide range of ages. Numerous previous studies 
established a strong correlation between language 
development and socioeconomic status, and home 
climate (Rubio-Codina et al. 2016; Bradley et al. 
2002; Pem 2015). This is because parents of low 
socioeconomic status are less likely to purchase 
products that encourage brain growth, such as 
reading and learning materials. Additionally, they 
frequently have no say about how much time their 
children spend watching television. Parenting 
abilities are a factor in a child's language growth 
(Bradley et al. 2002). Communicating with and 
engaging in simple activities with their children, 
such as reading, will aid in brain development, 
including language development  (Bradley et al. 
2002).

As shown, the prevalence of suspected 
personal social skills development delay in 
fishermen's children was 16.7%. This research 
contradicts the results in NHMS (2016b), which 
suggested a substantially lower prevalence of 
social skill developmental delay among children 
in Malaysia (1.2%). Personal social skills refer 
to children's ability to care for themselves (e.g., 
putting on or removing clothes independently) 
and social skills (such as making friends and 
playing with anyone). However, few studies exist 
that examine the factors influencing children's 
development of personal social skills, primarily 
since most studies classified self-care as a fine 
motor skill. Though, there is an explanation for 
the high prevalence of suspected development of 

Table 1. Sociodemographic characteristics of 
  under five and respondents in Terengganu 
 (n=60)

Characteristics
Distribution Mean±SD/

Median
 (IQR)n (%)

Gender
Boy 30 (50.0)
Girl 30 (50.0)

Race
Malay 100 (100.0)

Religion
Islam 100 (100.0)

Age
37.93±10.49 

months
2 years–2 years 11 months 25 (41.7)
3 years–4 years 11 months 35 (58.3)

Highest education level (Mother)
Primary school 7 (11.7)
Secondary school 47 (78.3)
Certificate/STPM/Diploma 4 (6.7)
Degree/Higher education 2 (3.3)

Highest education level (Father)
No formal education 2 (3.3)
Primary school 11 (18.3)
Secondary school 44 (73.3)
Certificate/STPM/Diploma 3 (5.0)

Number of family members 5 (3)
1–4 25 (41.7)
5–8 28 (46.7)
>9 7 (11.7)

Monthly household income

≤RM1,500 56 (93.3)
RM1,500–RM2,999 4 (6.7)

Mother’s occupation
Run small business 2 (3.3)
Store assistant 3 (5.0)
Caregiver 1 (1.7)
Housewife 50 (83.3)
Others 4 (6.7)

House ownership
Bought 3 (5.0)
Rent 12 (20.0)
Owned or 
passed down by parents

45 (75.0)

Financial aid receiver

Yes 27 (45.0)
No 33 (55.0)

Food aid receiver
Yes 2 (3.3)
No 58 (96.7)

   RM: Ringgit Malaysia
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personal social skills among fishermen's children. 
According to Venetsanou and Kambas (2010), 
cultures often play a role in child growth, as 
various cultures emphasize different development 
aspects while undermining others. 

Nutritional status of the children
As shown in Table 3, these children's 

BMI-for-age and height-for-age z-scores were 
-1.62±1.23 and -0.27±1.41, respectively, implying 
normal BMI and height. In Table 3, the fact that 
approximately 36.6% of respondents were wasted 
or severely wasted stands out. This study showed 
that the prevalence of wasting was higher than the 
national prevalence of 11.5% to 20.7% (NHMS 
2015; NHMS 2016b). Wasting occurs when 
a child's BMI-for-age falls below -2SD of the 
WHO z-score for growth development, according 
to the World Health Organization (1997). It is 
often linked to acute and/or severe disease, as 
well as chronic unfavourable conditions like 
inadequate hygiene, which may make children 
more susceptible to disease. Low daily energy 
intake, particularly during the monsoon season, 
is one possible explanation for our findings, 
which can lead to wasting. During the monsoon 
season, about 98.8% of the fishermen households 
in Terengganu were severely food insecure, and 
the remainder were moderately food insecure, 
according to a study conducted by Sanusi et al. 
(2018) in Terengganu. Food coping mechanisms 
were most widely used in the Sanusi study by 
reducing the amount of food cooked for meals 
and decreasing daily/monthly food expenditure. 
As a consequence, it's likely that wasting would 
occur among the children in this sample.

However, there are other possible 
explanations for the higher prevalence of 
wasting in this study. Prior studies have noted the 
importance of a mother's education and practices 
(Bandoh et al. 2018; Capanzana et al. 2018; 
Cheah et al. 2012; Khan et al. 2019; Mzumara 
et al. 2018). The prevalence of wasting was 
shown to be strikingly higher among mothers 
with lower education level (Adnan & Muniandy 
2012). A study discovered that mothers with low 
BMI during pregnancy have a greater risk of 
having wasting and underweight children (Khan 
et al. 2019). These findings may be somewhat 
limited by the nutritional status of mothers during 
their pregnancy. Low income is one of the key 
factors in poor nutritional status since they have 

restricted access to good food resources, which 
leads to poor food composition in their diet, low 
food consumption, and even limited access to 
health services (Chua et al. 2018; Wong et al. 
2014; Cheah et al. 2012). To add, as fishers were 
commonly poor, their household expenditure 
and unavailability of land for home agriculture 
activities, especially during monsoons, lead to 
minimal access to food. The same study by Cheah 
et al. (2012) discovered that other vital factors 
might affect these children's nutritional status, 
such as age, where younger children have a high 
prevalence of underweight, stunting and wasting.

In contrast, older children and adolescents 
have a high prevalence of overweight and obesity. 
Other than that, the children's breastfeeding 
duration has significantly affected the prevalence 
of underweight, stunting, and wasting. 
Meanwhile, a mother's nutrition and low birth 
weight also impact children's nutritional status. 
Imbalanced feeding and low-energy diet food due 
to mothers' lack of nutrition education also play 

Items Distribution
 n (%)

Overall development
Normala 41 (68.3)
Suspectb 19 (31.7)

Gross motor
Advanced 3 (5.0%)
Normal 57 (95.0%)
Caution 0 (0.0%)
Delayed 0 (0.0%)

Language
Advanced 0 (0.0%)
Normal 50 (83.3%)
Caution 1 (1.7%)
Delayed 9 (15.0%)

Fine motor-adaptive
Advanced 20 (33.3%)
Normal 39 (65.0%)
Caution 0 (0.0%)
Delayed 1 (1.7%)

Personal-social skill
Advanced 0 (0.0%)
Normal 47 (78.3%)
Caution 3 (5.0%)
Delayed 10 (16.7%)

a Normal indicates that the child is undergoing normal devel-
opment with no delays for their age
b Suspect indicates that there is a probability of the child un-
dergoing delay in development for their age and are reco-
mended to see an expert for re-screening

Table 2. Overall child development and it's para-
  meter among under five children in 
  Trengganu (n=60)
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a significant role in children's nutritional status. 
The children's appetite too impacted them as they 
consume low calorie that prevents their growth 
and development (Cheah et al. 2012).

A total of 6.7% of respondents were 
stunted or seriously stunted. Stunting is when the 
height-for-age of children is below -2SD of WHO 
growth standard z-score. Stunting is caused by 
prolonging insufficient consumption of nutritious 
food and a poor-quality diet that leads to a lack of 
nutrient intake (Mzumara et al. 2018). This result 
is somewhat counterintuitive because stunting is 

lower than in another Terengganu study (Wong 
et al. 2014), the national prevalence of stunting 
(13.4%) (NHMS 2015), and Terengganu's 
prevalence of stunting (18.2%) (NHMS 2015). 
This variance may be explained by variations in 
the number of respondents, geographic location, 
socioeconomic status (NHMS 2015; NHMS 
2016b; Wong et al. 2014; Cheah et al. 2012), 
and the age range of the samples involved  
(NHMS 2016b). Geographical areas and various 
socioeconomic status are also the cause of the 
differences in the prevalence of wasting and 
stunting as this study only include fishermen 
communities, where other studies involved both 
rural and urban areas (NHMS 2015; NHMS 
2016b; Wong et al. 2014; Cheah et al. 2012). 
Another reason for the differences in the broad 
age range of samples involved where this study 
only involves children aged 24 to 59 months, 
while other studies involve children aged 0 to 59 
months (NHMS 2016b). This study has a lower 
percentage of stunting concerning other studies, 
primarily may due to higher accessibility to fish 
consumption. Fishes are an excellent protein 
source, Polyunsaturated Fatty Acids (PUFA), 
vitamins, and iodine. Protein and amino acids 
assist in tissue growth and development, while 
polyunsaturated fatty acids assist in vitamin A 
and K absorption. Iodine assists with the mental 
development of children's cognitive abilities  
(Mlauzi et al. 2017). More work needed to 
be done exploring the relationship between 
particular food group intake and its effects on 
reducing stunting prevalence.

Association between nutritional status and 
child development 

The chi-square test for independence 
shows no significant association between 
BMI-for-age and child development, χ2 (1, 
n=60)=0.167; p=0.682; OR=0.793, meanwhile, 
there was also no association between height-for-
age and child development, p>0.001, OR=0.919, 
using Fisher exact test as shown in Table 4. The 
study has indicated that although wasting was 
prevalent, statistically, it was not evident that 
their nutritional status was associated with their 
overall development. This finding is contrary 
to previous studies which have suggested that 
better nutritional status leads to lower chances of 
developmental delay (Huiracocha-Tutiven et al. 
2019; Hurley et al. 2016; Jimoh et al. 2018).

Characteristics Distribution
n (%) Mean±SD

BMI-for-Age (z-score)* -1.62 ±1.23
Above 3 SD 
(Obese) 0 (0.0)

Above 2 SD
(Overweight) 1 (1.7)

Above 1 SD 
(Possible risk 
of overweight)

0 (0.0)

0 (Median) 
(Normal) 19 (31.7)

Below -1 SD 
(Normal) 18 (30.0)

Below -2 SD 
(Wasted) 14 (23.3)

Below -3 SD
(Severely wasted) 8 (13.3)

Height-for-Age (z-score) -0.27 ±1.41
Above 3 SD 
(Tallness) 2 (3.3)

Above 2 SD 
(Normal) 1 (1.7)

Above 1 SD 
(Normal) 7 (11.7)

0 (Median) 
(Normal) 34 (56.7)

Below -1 SD 
(Normal) 12 (20.0)

Below -2 SD 
(Stunted) 3 (5.0)

Below -3 SD 
(Severely stunted) 1 (1.7)

*Cut-off point is based on WHO (2006)

Table 3. Nutritional status of under five children 
  in Terengganu (n=60)
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This rather contradictory result may be 
due to the different instruments used, number 
of respondents, and age of respondents (Jimoh 
et al. 2018). Hence, it could conceivably be 
hypothesized that child development among 
fishermen’s children between 24 to 59 months 
in Kuala Nerus and Kuala Terengganu were 
associated with other factors such as socio-
economic status, parental skills, stimulating 
environment and culture rather than nutritional 
status. Many constraints must be acknowledged. 
This research does not measure dietary intake, 
as this may add bias and complications. The 
respondents are young, and parents may not 
disclose their children's actual intake.  As a result, 
further research is necessary to determine the 
viability of child development and its relationship 
to nutritional status. Future research would 
require a longer time span to create a complete 
image of child development growth, allowing 
for an in-depth examination of children's growth 
and development. In-depth investigations of 
each parameter are essential, as multiple factors 
influence various parameters of child growth.

This study has shed a contemporary 
light on the contentious issue highlighted in 
Nutrition Research Priorities (NRP) in Malaysia 
for 2016–2020 involving maternal and young 
child nutrition. This study should prove to be 
particularly valuable to the National Plan of 
Action for Nutrition for Malaysia, NPANM 
(2016–2025), as it demonstrates the prevalence 
of stunting and wasting for children under five 

in a vulnerable community. The NPANM goal is 
to have that prevalence of not more than 11% by 
2025.

CONCLUSION

Around 30% of these children have been 
identified as having developmental delays. The 
majority of these children have a normal BMI and 
height for their age. In contrast to expectations, 
this study discovered no connection between child 
development and nutritional status of children 
under the age of five. As a result, further research 
is necessary to fully grasp child development and 
its relationship to nutritional status.
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Table 4. Association between nutritional status and overall development among children under five  
  in Terengganu (n=60)

Nutritional status
Child overall development

χ2
Suspect 
delay 
OR

pNormal 
n (%)

Suspect 
n (%)

BMI-for-agec (ref: normal)
Normal 26 (70.3) 11 (29.7)

0.167a 0.793 0.682
Not Normal 15 (65.2) 8 (34.8)

Height-for-aged (ref: normal)
Normal 37 (68.5) 17 (31.5)

0.919 1.000b

Not normal 4 (56.7) 2 (33.3)
*Significant at p<0.05; OR=Odds Ratio
a0 cells (0.0%) have expected count less than 5; The minimum expected count is 7.28
b1 cells (50.0%) have expected count less than 5; The minimum expected count is 1.90 (thus, use Fisher exact test)
c,d BMI-for-age and height-for-age were recoded into two dummy variables; Normal and not normal (any indicator that is not 
normal) to reduce higher possibility of any expected cell counts <5 is more than 20%
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