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Objectives: This study aimed to assess the nutritional status and dietary fatty acid intake among children from
low-income households in Sabah, Malaysia.

Methods: This cross-sectional study was conducted from December 2022 to February 2023 in Kota Kinabalu and
Tawau. A total of 182 children aged 5-12 years from low-income households (less than RM 4850 per month)
were recruited. Anthropometric measurements included body weight, height, and body mass index. Dietary
intakes were assessed using a 24-h diet recall and the fatty acid (FA) intakes were analyzed using a database with
FA content for local foods.

Results: The mean age of children was 8.8 + 1.8 years, with a majority being girls (53.8%) and of Bajau ethnicity
(53.3%). Based on the anthropometric measurements, 16.5% of children were stunted, 7.1% were thin, and
21.4% were overweight or obese. Intakes of total fat, saturated fatty acids (SFA), monounsaturated fatty acids
(MUFA), polyunsaturated fatty acids (PUFA), and trans fatty acids as a percentage of total energy were 29.3%,
12.3%, 12.6%, 4.0%, and 0.05%, respectively. 77.5% of children exceeded the recommendation for SFA and
63.2% of children did not meet the recommendation for n-3 PUFA. All children did not meet the recommendation
for a-linolenic. Children from Tawau had greater consumption of n-3 PUFA (p < 0.001) while children from Kota
Kinabalu had greater intakes of total fat (p = 0.020), MUFA (p = 0.005), n-6 PUFA (p = 0.015), and trans fatty
acid (p = 0.001). None of the dietary fatty acids was associated with anthropometric indices.

Conclusions: There was a high prevalence of stunting and overweight or obesity among children from low-income
households in Sabah. Most of the children failed to meet the recommendations for SFA and n-3 PUFAs. These
findings indicate a compelling need for the implementation of nutritional strategies to enhance adherence to
dietary recommendations for fatty acids.

Nutritional status
Dietary fat intake
Fatty acids
Obesity

1. Introduction

The double burden of malnutrition, encompassing both undernutri-
tion (wasting, stunting, and underweight) and overnutrition (over-
weight and obese) is a global public health concern that affects the well-
being of young children [1]. It is estimated that 22.0% of children under
5 years worldwide suffer from stunting, while 6.7% are affected by
wasting [2]. For children aged 6-12 years, the prevalence of stunting is
also alarmingly high, reported to be at 57% [3], while 5.2% of children
in this age group were reported to be underweight [4]. Concurrently,
childhood obesity, the other extreme of the malnutrition coin, continues
to escalate worldwide. It is estimated that 206 million children and
adolescents aged 5-19 years will be affected by obesity in 2025. The

high prevalence of childhood obesity is no longer confined to
high-income countries, both low- and middle-income countries also
experience a significant surge in the prevalence of obesity [5]. In the
Malaysian context, the National Health and Morbidity Survey (NHMS)
2019 reported that the prevalence of underweight among children and
adolescents aged 5-17 years was 15.4%, and it was more prevalent
among girls and children from urban areas. In addition, 12.7% of them
were stunted, particularly among children from rural areas and with low
household incomes. In contrast, 15.0% of children and adolescents aged
5-17 years were overweight while 14.8% of them were obese, with these
conditions being more prevalent among boys and those from
low-income households [6].

Nutrition plays a pivotal role in promoting optimal growth and
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cognitive development during early childhood and poor nutrition during
this period is associated with increased risks of morbidity and mortality
later in life [7]. Dietary fatty acids are a dense energy source and play a
crucial role in meeting the high energy needs for rapid growth and
healthy development during childhood [8]. Polyunsaturated fatty acids
(PUFAs), including both n-3 PUFAs and n-6 PUFAs, are involved in
various physiological functions during childhood. These fatty acids are
key components in cell membrane formation and function, and they
contribute to visual and neural development, as well as immune func-
tion [9]. Given that the brain, retina, and neural tissues are notably rich
in PUFAs, adequate intakes are essential for the development brain and
neurological system, photoreception, and reproductive system in chil-
dren [10,11]. In addition, both n-3 PUFAs and n-6 PUFAs have car-
dioprotective effects. It has been shown that the replacement of
saturated fatty acids (SFA) with PUFAs was associated with reduced
blood pressure, total cholesterol, and low-density lipoprotein choles-
terol levels among children [12,13].

In epidemiological research, dietary fatty acid intake in children is
commonly assessed using various dietary assessment tools, including 24-
h dietary recall, diet records, and food frequency questionnaires [14],
while fatty acid biomarkers obtained from blood and adipose tissue can
also serve as objective markers that reflect habitual dietary fatty acid
intakes [15]. A systematic review of 65 studies conducted in 33 coun-
tries found that the total fat intake among younger children aged be-
tween 1 and 7 years was low. It was also reported that the dietary SFA
intake exceeded the recommendation while n-3 PUFA intakes, especially
DHA, were suboptimal [16]. Similarly, a cross-sectional study con-
ducted in India reported that dietary n-3 PUFA intakes were low among
school children aged between 7 and 13 years [17]. Despite the signifi-
cance of dietary fatty acid intake in childhood development, research is
scarce on this subject in Malaysia, particularly in the state of Sabah. Tan
et al. [18] highlighted a critical trend in Sabah, revealing a higher
prevalence of malnutrition among children under five years in the
interior districts compared to the national average, with the prevalence
rate of underweight, stunting, and wasting at 20.2%, 29.2%, and 5.6%,
respectively. Meanwhile, the prevalence of overweight and obese was
5.0%. However, the scope of this study was limited to children below
five years, leaving a gap in understanding the nutritional status of older
children. Therefore, the present study aimed to fill this gap by deter-
mining the nutritional status and dietary fatty acid intake among chil-
dren aged 5-12 years in Sabah, particularly focusing on those from
low-income households. To our knowledge, this study represents the
first comprehensive analysis of dietary fatty acid intake among children
in Malaysia.

2. Methods and materials
2.1. Study design

This was a cross-sectional study conducted from December 2022 to
February 2023 in Kota Kinabalu and Tawau, Sabah, Malaysia. The
sample size was calculated using a single proportional formula [19].
Based on the reported prevalence of stunting of 12.7% among children
aged 5-17 years from the NHMS 2019 [6] and factoring a 5% margin of
error, the required sample size was determined to be 170 children.
Participants were recruited via convenience sampling from a preschool
(Pra-Sekolah SK Likas) and two primary schools (SK Likas and SK Batu 4
Jalan Apas). This study has received ethical approval from the Medical
Ethical Committee of Universiti Malaysia Sabah [JKEtika 1/23 (1)], and
written informed consent was obtained from the children’s parents or
guardians.

2.2. Participants

Children aged 5-12 years from low-income households in Sabah
were included in this study. Low-income households were defined as
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having a monthly income of less than RM4,850, aligned with the B40
category [20]. In Malaysia, B40 is a socioeconomic classification that
refers to households with income at the bottom 40% of the country.
These households were often the target of governmental aid programs
and subsidy policies aimed at poverty alleviation and improvement of
living conditions. We excluded children with mental disorders, physical
disability, congenital problems, or chronic illnesses as well as those who
were not able to speak, read, and understand Bahasa Malaysia or
English.

2.3. Data collection procedures

Anthropometric measurements were performed by researchers
following standard protocols. Body weight was measured using a cali-
brated digital weighing scale (Omron HBF-375, Omron, Japan) in kilo-
grams to the nearest 0.1 kg. Children stood on the center of the weighing
scale in lightweight clothing and bare feet and remained motionless
until the measurement was obtained. Height was measured using a
portable stadiometer (Seca 213, Seca GmbH, Germany) in cm to the
nearest 0.1 cm. Children stood up straight with bare feet that were kept
together, with buttocks, shoulder blades, and heels touching the stadi-
ometer. The head was level with a horizontal Frankfurt plane. All
measurements were taken twice, and means were calculated. Body mass
index (BMI) was derived using the formula weight (kg)/height2 (mz).
These anthropometric indices were classified using the WHO Growth
Standards reference for 5-19 years. Stunting was defined as the z-score
for height-for-age below —2 standard deviations (SD). Based on the BMI-
for-age, thinness was defined as a z-score below —2 SD, overweight was
defined as a z-score above +1 SD, and obese was defined as a z-score
above +2 SD.

Dietary intake was assessed using the 24-h dietary recall method
conducted in face-to-face interviews with parents or guardians as
proxies. Standard household measurement tools were used for the
portion size estimation. Foods and beverages in household units were
converted into absolute weight in grams or millimeters for nutrient
analysis using the Nutritionist Pro software (Axxya Systems LLC, USA),
referencing Malaysian [21] and Singaporean [22] food composition
databases to derive total energy, carbohydrate, protein, and fat intakes.
To ensure the accuracy of dietary reporting, Goldberg’s cut-off was used
to identify potential under-reporters and over-reporters [23]. Basal
metabolic rates were estimated using the predictive equations by
Schofield [24] and Poh et al. [25]. An energy intake to basal metabolic
rate ratio within the range of 1.0-2.0 was considered acceptable, while
ratios below 1.0 indicated under-reporting, and ratios above 2.0 indi-
cated over-reporting [26].

Since both Malaysian and Singaporean food composition databases
lacked individual fatty acid content, a database containing fatty acid
compositions of local foods was referred [27]. Dietary fatty acid intakes
were then compared against established recommendations from Rec-
ommended Nutrient Intakes 2017 [28] and the European Food Safety
Authority [29]. The recommended intake levels were 25-35% of total
energy (EN) for total fat, <10% EN for SFA, 12-15% EN for mono-
unsaturated fatty acid (MUFA), 3-7% EN for n-6 PUFAs, >4% EN for
linoleic acid (LA), 0.3-1.2% EN for n-3 PUFAs, >0.5% EN for a-linolenic
acid (ALA), >250 mg/day for the sum of eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA), less than 1% EN for trans fatty acid
(TFA). Although there were ranges provided for MUFA, n-3 PUFA, and
n-6 PUFA, this study categorized the intake of these fatty acids as either
meeting or not meeting the lower recommended limits, as exceeding
these ranges is not known to pose adverse health effects.

2.4. Statistical analyses
Kolmogorov-Smirnov test was used to assess the normality of

continuous variables. Continuous variables with normal distribution
were presented as mean =+ SD while skewed variables were presented as
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median and interquartile range (IQR). Categorical variables were pre-
sented as frequency (percentage). Independent t-test and Mann-Whitney
test were used to compare nutrient intakes between children from Kota
Kinabalu and Tawau. Partial correlation adjusted with age was used to
assess the association between nutrient intakes and anthropometric
indices. All analyses were computed using SPSS version 29.0 (IBM,
Chicago, IL, USA). Statistical significance was set at p < 0.05 for all
evaluated parameters.

3. Results

The final analyses included 182 children aged from 5 to 12 years, and
their characteristics are presented in Table 1. The mean age was 8.8 +
1.8 years, the majority being girls (53.8%) and Bajau ethnicity (53.3%).
Most children’s parents were married (85.7%). Most of the children’s
fathers had none or primary school education level (53.1%) and were
employed (84.6%), while most of the children’s mothers had none or
primary school education level (51.1%) and were unemployed (75.8%).
A majority of the children had a family household size between 3 and 4
members. The children’s median weight was 24.1 (IQR: 10.8) kg, and
the mean height was 126 + 11.4 cm. Theie median BMI was 15.5 (IQR:
3.1) kg/m> Fig. 1 shows the children’s nutritional status based on
height-for-age and BMI-for-age. A majority (83.5%) of the children had a
normal height while 16.5% of them were stunted. Similarly, most
(71.4%) of the children had a normal BMI, while 7.1% of them were
categorized as thin, and 21.4% of them were overweight or obese.

Fig. 2 illustrates dietary intakes of energy, macronutrients, and fatty
acids against the recommendations. A majority of the children achieved

Table 1
Characteristics of children and their parents (n = 182).

Characteristics n (%) Mean + SD/Median (IQR)
Age (year) 8.8+1.8
Sex

Boys 84 (46.2)

Girls 98 (53.8)
Ethnicity

Bajau 97 (53.3)

Malay 9(4.9)

Dusun 8 (4.49)

Murut 7 (3.8)

Kedayan 4(2.2)

Others 57 (31.3)
Parental marital status

Married 156 (85.7)

Widowed 14 (7.7)

Divorced 12 (6.6)
Fathers’ education level”

None/primary 94 (53.1)

Secondary 69 (39.4)

Tertiary 13 (7.49)
Mothers’ education level

None/primary 93 (51.1)

Secondary 32 (39.6)

Tertiary 17 (9.3)
Fathers’ employment status”

Employed 148 (84.6)

Unemployed/retired 27 (15.4)
Mothers’ employment status

Employed 44 (24.4)

Unemployed/retired 138 (75.8)
Household size

1-2 39 (21.4)

3-4 92 (50.5)

>5 51 (28.1)
Weight (kg) 24.1 (10.8)"
Height (cm) 126 +11.4
BMI (kg/m?) 15.5 (3.1)"

n = 175 because the information on fathers was not available for 7

participants.
b data is skewed to the right.
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the recommendations for energy (57.1%), carbohydrate (64.8%), pro-
tein (99.5%), total fat (57.1%), MUFA (64.8%), and n-6 PUFA (71.4%).
In contrast, 77.5% of the children exceeded the SFA intake, and most of
them also did not meet the dietary recommendation for n-3 PUFA
(63.2%) and EPA + DHA (57.7%). Notably, none of the children ach-
ieved the recommended intake for ALA, although the dietary TFA intake
of all children remained within the recommended limit. Table 2 com-
pares the dietary intake of energy, macronutrients, and fatty acids be-
tween children from Kota Kinabalu and Tawau. Children from Tawau
had greater consumption of energy (p < 0.001), carbohydrate (p <
0.001), protein (p < 0.001), n-3 PUFA (p < 0.001), a-linolenic acid (p =
0.049), EPA (p < 0.001), DHA (p < 0.001). Contrarily, children from
Kota Kinabalu had greater intakes of total fat (p = 0.020), stearic acid (p
= 0.003), MUFA (p = 0.005), oleic acid (p = 0.004), n-6 PUFA (p =
0.015), linoleic acid (p = 0.007), and trans fatty acid (p = 0.001). There
were no significant differences in the intakes of SFA (p = 0.180), lauric
acid (p = 0.215), myristic acid (p = 0.413), palmitic acid (p = 0.207),
and total PUFA (p = 0.203) between children from these two locations.
None of the children reported consuming any lipid-based dietary
supplements.

The association between anthropometric indices and the intake of
energy, macronutrients, and fatty acids is shown in Table 3. Positive
associations were observed between total energy and weight (r = 0.370),
height (r = 0.159), and BMI (r = 0.382). However, the intake of car-
bohydrate, protein, total fat, and all fatty acids were not significantly
associated (all p-values <0.05) with any of the anthropometric indices.

4. Discussion

In the present study, there was a high prevalence of both overweight
or obesity and stunting among children from low-income households in
Sabah. This phenomenon, where undernutrition coexists with over-
nutrition is reflective of the dual burden of malnutrition trend in
developing countries. The prevalence of thinness and stunting observed
in this study was higher than the prevalence reported by the NHMS 2019
for children aged 5-17 years in Sabah [6]. Similarly, a nationally pre-
sentative study carried out in peninsular also reported a lower preva-
lence of stunting and overweight/obesity among children aged 6 months
to 12 years, at 8.9% and 18.0%, respectively [30], compared to our
findings. One possible explanation was the inclusion of only children
from low-income households in our study, since children from low so-
cioeconomic groups are known to have a higher risk of stunting, pri-
marily due to factors such as low diet quality, poor living environment
and sanitation, and a greater susceptibility to infections [31].
Conversely, low socioeconomic status is also associated with obesity. A
meta-analysis indicates that children aged 0-15 years from low socio-
economic strata have a 10% higher risk of being overweight and a 41%
higher risk of being obese. The potential underlying mechanisms for this
include diets that are low in cost and nutritional values but
energy-dense, limited opportunities for physical activity and sports, and
lack of awareness or resources for weight management [32]. Stunting
has profound social, human, and economic consequences, such as hin-
dered physical and cognitive development, poor educational outcomes,
and reduced workforce productivity, leading to per capita income losses
in the region [33]. Likewise, childhood obesity imposes significant
personal, societal, and economic burdens, including direct medical ex-
penses and indirect costs like caregiver productivity loss due to
increased absenteeism. Further, childhood obesity may persist through
adulthood, which leads to lifelong financial burden due to
obesity-related health complications [34].

A majority of the children in the present study failed to meet the
dietary recommendation for certain fatty acids, particularly SFA and n-3
PUFAs. This pattern is consistent with the finding from a global review
that reported that SFA intake among children from predominantly
developed countries was generally above the recommendation, while n-
3 PUFA intakes were suboptimal [16]. In our study, about half of the
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Fig. 1. Nutritional status of children based on height-for-age (A) and BMI-for-age (B).
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Fig. 2. Comparison of children’s dietary intake against recommended guidelines. Abbreviations: ALA, a-linolenic acid; DHA, docosahexaenoic acid; EPA, eicosa-
pentaenoic acid; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; SFA, saturated fatty acid; TFA, trans fatty acid.

children met the recommended total fat intake of 25-35% EN. However,
almost four out of five children exceeded the SFA intake of 10% EN. A
similar finding was reported in a separate study conducted at Klang
Valley, Malaysia, where it was found that 63% of children aged 7-10
years had SFA intakes exceeding 10% EN [35]. The World Health Or-
ganization has issued a recommendation for children to reduce their SFA
intakes to 10% EN. This recommendation is supported by randomized
controlled trials conducted in children that showed SFA reductions
resulted in lower levels of low-density lipoprotein cholesterol and blood
pressure [36]. The high SFA intake among children in Malaysia is likely
attributed to the prevalent use of palm oil, which contains almost 50% of
SFA. A study showed that 83.9% of the urban adult population in
Malaysia were palm oil users, resulting in an average SFA intake of
14.1% EN [37]. The Malaysian Dietary Guidelines 2020 recommend
blending palm oil with oils rich in n-6 PUFAs (such as soybean oil, corn
oil, and sunflower oil) as a strategy to reduce the SFA intake at a pop-
ulation level [38]. However, these alternatives are typically more
expensive and may not be readily affordable for low-income households.

On the other hand, there was a concerning trend, in which the intake
of n-3 PUFAs among children was suboptimal, with none meeting the
recommendation for ALA. Although deficiencies are rare, they can lead
to reduced growth rates in children, dry scaly rash, hair loss, impaired
wound healing, and increased susceptibility to infections [39]. While it
is true that foods rich in n-3 PUFAs such as walnuts, flaxseeds, and

salmon, tend to be more costly, socioeconomic factors alone do not fully
account for the suboptimal intake of n-3 PUFAs in this population.
Parasannanavar et al. [17] found no significant difference in n-3 PUFA
intakes among children aged 7-13 years from various socioeconomic
backgrounds. Therefore, further research is required to explore other
factors such as parental knowledge and awareness, as well as the
accessibility of n-3 PUFA-rich foods in influencing n-3 PUFA intakes
among children. Local marine fishes such as anchovies (bilis), Indian
mackeral (kembong), toli shad (terubuk), are affordable sources of marine
n-3 PUFAs [40] while soybean products such as tofu and tempeh can be a
great source n-3 and n-6 PUFAs [41]. It is important for nutrition
practitioners to educate the public about the appropriate preparation
method because high temperature cooking methods such as deep-frying
can significantly reduce the content of n-3 PUFAs [42]. Interestingly, the
present study also highlighted regional dietary differences in fatty acid
intakes between children from Tawau and Kota Kinabalu. Children from
Tawau consumed more protein and n-3 PUFAs compared to their
counterparts in Kota Kinabalu. This variation can be attributed to the
geographical location in Tawau which has greater access to marine re-
sources, particularly fish which is a rich source of both protein and n-3
PUFAs. In addition, the majority of children in Tawau belong to the
Bajau community, known to traditionally reside in coastal regions. It has
been shown that coastal indigenous communities tend to consume more
seafood than the national average [43].
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Table 2
Energy, macronutrient, and fatty acid intakes among children in Kota Kinabalu
and Tawau.
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Table 3
Association between anthropometric indices and intakes of energy, macronu-
trients, and fatty acids.

Nutrients All (n= Kota Kinabalu (n Tawau (n = p-value
182) =99) 83)
Energy (kcal) 1567 + 1460 + 276 1694 + 415 <0.001
364
Carbohydrate (g) 218 £ 57 203 +43 235 + 67 <0.001
Protein (g) 52.3 48.9 (21.9) 61.0 (27.9) <0.001"
(26.7)
Total fat (g) 51.1 + 49.6 + 15.4 529 +17.5 0.183
16.4
Total fat (%EN) 29.3 + 30.4 +7.2 28.1 +6.2 0.020
6.8
SFA (%EN) 123 + 12.6 + 2.9 12.0 + 2.9 0.180
3.9
Lauric acid (%EN)  0.36 0.48 (0.38) 0.44 (0.34) 0.215"
(0.38)
Myristic acid (% 0.47 0.52 (0.43) 0.58 (0.49) 0.413"
EN) (0.37)
Palmitic acid (% 9.5+ 2.2 9.7 £ 2.3 9.3+21 0.207
EN)
Stearic acid (% 1.6 £ 0.5 1.7 £0.5 1.5+ 0.5 0.003
EN)
MUFA (%EN) 12.6 + 13.2+ 3.4 119+ 29 0.005
3.2
Oleic acid (%EN) 12.0 + 12.6 + 3.2 11.3 + 2.8 0.004
3.1
Total PUFA (%EN) 40+1.4 41 +1.2 3.9+1.0 0.203
n-3 PUFA (%EN) 0.18 0.11 (0.22) 0.32 (0.50) <0.001"
(0.39)
a-linolenic acid 0.07 0.05 (0.06) 0.08 (0.07) 0.049"
(%EN) (0.07)
EPA (mg) 56 (191) 17 (99) 156 (464) <0.001"
EPA (%EN) 0.03 0.01 (0.06) 0.10 (0.24) <0.001*
(0.13)
DHA (mg) 52 (347) 8 (166) 170 (358) <0.001"
DHA (%EN) 0.03 0.01 (0.10) 0.10 (0.19) <0.001"
(0.18)

n-6 PUFA (%EN) 3.7+1.1 39+1.2 3.5+1.0 0.015
Linoleic acid (% 35+1.1 3.7+1.1 3.3+09 0.007
EN)

Trans fatty acid (% 0.05 0.07 (0.06) 0.04 (0.04) 0.001"
EN) (0.06)

Data is expressed as mean =+ standard deviation or median (interquartile range).
Abbreviation: %EN, percent total energy; DHA, docosahexaenoic acid; EPA,
eicosapentaenoic acid; MUFA, monounsaturated fatty acid; PUFA, poly-
unsaturated fatty acid; RNI, recommended nutrient intake; SFA, saturated fatty
acid.

@ Mann-Whitney test.

Our study has several limitations. Firstly, this study was confined to
two districts in Sabah and focusing exclusively on children from low-
income households, limits the generalizability of our findings to other
regions in Malaysia or children from different socioeconomic back-
grounds. Secondly, the use of a 24-h diet recall for assessing dietary
intake is prone to recall bias and may not be able to accurately capture
the variability in habitual dietary patterns. However, this approach was
chosen based on considerations of feasibility and resource constraints,
since the 24-h dietary recall is efficient in collecting dietary intake data
and has minimal burden on participants, particularly in this study
involving children. In addition, there is no validated food frequency
questionnaire specifically designed to assess dietary fatty acids of our
target population, and the procedure for obtaining fatty acid biomarkers
as objective measure of fatty acid intake is considered invasive, partic-
ularly for children. Nevertheless, we have used the Goldberg ratio to
mitigate this limitation by excluding potential mis-reporters, enhancing
the reliability of our dietary data. Third, this study assessed the nutri-
tional status based on solely anthropometric measurements. The inclu-
sion of biochemical parameters or cognitive function assessment could
provide deeper insights into the relationship between dietary fatty acid
intake and health implications. Despite these limitations, this study

Nutrients Anthropometric indices
Weight (kg) Height (cm) BMI (kg/m?)

Energy (kcal) 0.370% 0.159" 0.382*
Carbohydrate (%EN) 0.026 —0.055 0.042
Protein (%EN) —0.004 0.011 —0.016
Total Fat (%EN) —0.043 0.006 —0.044
SFA (%EN) —0.072 —0.018 —0.070
MUFA (%EN) 0.007 0.008 0.018
PUFA (%EN) 0.028 0.071 0.022
n-3 PUFA (%EN) —0.006 —0.010 —0.011
ALA (%EN) 0.011 0.042 0.009
EPA (%EN) 0.008 —0.007 0.001
DHA (%EN) —0.020 —0.026 —0.022
n-6 PUFA (%EN) 0.030 0.076 0.026
LA (%EN) 0.029 0.078 0.025

Data was presented as partial correlation coefficients.

*p value < 0.001, 'p value < 0.05.

Abbreviations: %EN, percent total energy; ALA, a-linolenic acid; DHA, docosa-
hexaenoic acid; EPA, eicosapentaenoic acid; LA, linoleic acid; MUFA, mono-
unsaturated fatty acids; PUFA, polyunsaturated fatty acids; SFA, saturated fatty
acid; TFA, trans fatty acid.

offers a comprehensive analysis of the dietary fatty acid intake among
children in Sabah, Malaysia, which is valuable information for public
health authorities to design and implement nutritional interventions
aimed to improve the nutritional status and adherence towards dietary
fatty acid recommendations.

5. Conclusions

In conclusion, there was a high prevalence of stunting and over-
weight or obesity among children from low-income households in
Sabah. The dietary fatty acid intakes differed between children from
Kota Kinabalu and Tawau. Most of the children failed to meet the rec-
ommendations for SFA and n-3 PUFAs. These findings indicate a
compelling need for the implementation of nutritional strategies to
enhance adherence to dietary recommendations for fatty acids. Future
research should examine the relationship between dietary fatty acid
intake and other health outcomes such as cognitive function and car-
diometabolic parameters.
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