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ABSTRACT

Introduction: To identify the growth patterns of young children during the first
two years of life according to gestational age, birth weight, and growth status
at 24 months of age. Methods: This was a retrospective cohort study of 4,570
young children in Selangor. Data were extracted from children’s health records
in government health clinics. Growth data were analysed using the Anthro Plus
software that utilises the World Health Organization growth standards. Results:
Generally, wasting prevalence was the highest at birth and 24 months, but stunting
was more predominant from 1 to 21 months. Weight-for-age z-scores (WAZ), length-
for-age z-scores (LAZ), and weight-for-length z-scores (WLZ) from birth to 24 months
were within -3.00 to 0.00 standard deviation (SD) for pre-term low birth weight
children, —1.50 to 0.00 SD for pre-term normal birth weight children, and -2.50 to
0.50 SD for full-term low birth weight children. While WAZ, LAZ, and WLZ from birth
to 24 months for underweight/stunted /wasted children were within —2.50 to 0.50
SD, the values for overweight/obese (OV/OB) children were within -1.00 to 2.00
SD. For normal children, WAZ, LAZ, and WLZ exhibited comparable trends, with
values within —1.00 to 0.00 SD from birth to 24 months. Conclusion: While stunting
and wasting persisted as the most common forms of malnutrition in this sample of
young children, the prevalence of OV /OB increased by 24 months. Interventions to
promote child growth should focus not only on the prevention of undernutrition,
but also on OV/OB.
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INTRODUCTION

Worldwide, the prevalences of stunting,
wasting, and underweight among
children under five years have been
reported to be 21.3%, 14.0%, and 13.0%,
respectively; with the highest prevalence
in Asia and Africa (WHO, 2020). In
Asia, the number of stunted children
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has decreased from 134 to 87 million, a
35% reduction in 16 years (WHO, 2020).
Although the number of stunted children
under five years in South Asia has also
declined from 90.1 million to 56.1 million
between 2000 and 2019, South Asia still
has the highest prevalence of stunting
in the world. In Malaysia, the prevalence
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of stunting (21.8%) remains the most
prevalent form of undernutrition among
children under five years in 2019,
followed by underweight (14.1%) and
wasting (9.4%) (IPH, 2020).

Approximately 45% of all deaths
among children under five years of age
are attributed, directly or indirectly,
to undernutrition (WHO, 2020). These
deaths often occur in the same countries
where the rates of childhood obesity are
rising. Worldwide, there are 38.3 million
children under five years (5.9%) who
are overweight; with Southeast Asia
and Northern America being the only
sub-regions that had a substantial rise
in the number of overweight children
from 2000 to 2019. In Malaysia, the
prevalence of overweight and obesity
(BAZ>+2 standard deviation, SD) in
2019 among children under five years
was 5.6%, and it was more prevalent
in the urban than rural areas (6.0% vs
4.4%), and among the bottom 40% (B40
— < RM 4,850) than middle 40% (M40 -
RM 4,850 to RM 10,959) and top 20%
of household income categories (T20 — >
RM 10,959) (6.0% vs 5.6% vs 4.2%) (IPH,
2020).

The first two years of life are often
referred to as a critical period, during
which there is a higher energy and
nutrient demand to support a child’s
growth and development needs (Arnold
et al,, 2009). A poor diet together with
frequent infections may contribute to
infant growth retardation (Goulet, 2010).
Evidence indicates that growth faltering
often occurs among infants of low- and
middle-income households at some point
during the first two years of life, and it
commonly starts between four and six
months of age (Victora et al., 2010). In
developing countries, weight faltering in
infants often occurs around four months
of age, while faltering of height occurs
around three months of age (Victora et
al., 2010).

Poor growth in early life is associated

with many adverse health consequences,
ranging from cognitive deficits to the risk
of chronic diseases in later childhood
and adulthood (Singhal, 2017). Child
growth monitoring is therefore a crucial
step to understand the patterns and
timing of growth faltering in both weight
and height of infants. In addition,
children with different birth status (e.g.,
pre-term delivery, low birth weight) may
have different patterns of growth due to
substantial neonatal growth restriction
and the need for intensive care in most
pre-term and low birth weight infants.
The insight on the growth patterns and
timing of growth faltering in children
under 24 months of age could be the
starting point for developing strategies
to prevent early childhood growth
retardation. Thus, this study aimed to
examine the growth patterns of young
children during the first two years of life,
specifically according to gestational age,
birth weight, and growth status at 24
months of age.

MATERIALS AND METHODS

This retrospective cohort study was
conducted in six randomly selected
Maternal and Child Health (MCH) clinics
in Hulu Langat, Petaling, and Sepang
districts, Selangor. The study protocol
was approved by the Medical Research
and Ethics Committee (MREC) of the
Ministry of Health Malaysia (NMRR-18-
2604-43816). Informed consent was
not required due to the retrospective
study design, and all participants were
anonymised.

Data sources

The source of data was health records
of children born between January 2015
to December 2017. The health records
contained the parent’s background, birth
information (e.g., gender, gestational
age, length, head circumference, and
birth weight), and growth assessment.



Growth patterns of children under 24 months 3

Data were extracted from the health
records by trained enumerators.

Growth assessment

Growth data at birth, 1, 2, 3, 4, 5 6,
9, 12, 15, 18, 21, and 24 months were
extracted. Weight (to the nearest 0.1
kg), and length (to the nearest 0.1 cm),
were measured by the clinic nurses
using a digital weighing scale with
length meter, respectively, according to
standard procedures (MOH Malaysia,
2015). Growth data were analysed
using the Anthro Plus software that
utilises the World Health Organization
(WHO) growth standards (2006) (WHO,
2006). Three growth indicators [length-
for-age z-scores (LAZ), weight-for-age
z-scores (WAZ), and weight-for-length
z-scores (WLZ)] were determined.
Children were excluded when one of
their anthropometric observations was
biologically improbable according to
the cut-offs defined by WHO (2006).
Specifically, the cut-offs were LAZ < -6
SD or > +6 SD, WAZ < -6 SD or > +5 SD
or WLZ < -5 SD or > +5 SD. The final
data set consisted of 4,570 children.
Underweight, stunting, wasting among
children were defined as LAZ, WAZ, and
WLZ of < -2 SD. Meanwhile, overweight
(OV) and obesity (OB) were defined as +2
SD < WLZ < +3 SD and WLZ of > +3 SD
(WHO, 2006).

Other variables

Mother’s socio-demographic information
on age, ethnicity, marital status,
education level, obstetrical information
(e.g., gravidity, parity), medical history
[e.g., retroviral, hepatitis B, diabetes/
gestational diabetes mellitus (GDM),
hypertension/pregnancy-induced
hypertension (PIH), thalassaemia], as
well as anthropometric measurements
(e.g., height, weight at 1 month
postpartum, body mass index at one
month postpartum) were extracted. Mode
of birth (normal vaginal birth, assisted

breech delivery, instrumental delivery
or caesarean section), sex of infant,
infant’s birth weight, length, and head
circumference were also obtained from
the health records. The gestational age at
birth was determined by last menstrual
period (LMP) or by ultrasonography if
the LMP was unsure. Pre-term birth
was defined as birth occurring at less
than 37 completed weeks of gestation
or 259 days of gestation. Birth weight
was categorised according to the
recommendations of the United Nations
Children’s Fund (UNICEF) and WHO as
< 2.5 kg for low birth weight, 2.5 - 4.0 kg
for normal birth weight, and >4.0 kg for
high birth weight (UNICEF, 2004).

Data analysis

Data were analysed using SPSS version
26, while Microsoft Excel 2010 was used
to generate plots. Descriptive statistics
(mean, standard deviation, frequency,
and percentage) were used to describe
the data. Z-score distribution of different
anthropometric indicators was plotted.
The z-score distribution for the high birth
weight group was not presented, as only
15 children were observed in this group.
P for linear trend (P-trend) of growth
from birth to 24 months was analysed
using repeated measures analysis of
variance (ANOVA) for LAZ, WAZ, and
WLZ. Independent t-test was used to
compare the mean values for LAZ, WAZ,
and WLZ between groups (birth status
and growth status at 24 months of age).
The statistical significance level was set
at p<0.05.

RESULTS
Table 1 shows the characteristics
of mothers and infants. The mean

maternal age was 30.4+4.6 years, and
most mothers were Malays (76.0%).
Two-fifth of the mothers were either
overweight (30.9%) or obese (17.1%),
whereas 6.5% were underweight at one
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Table 1. Characteristics of mothers and infants (N=4,570)

Characteristics n (%) Mean+SD
Maternal characteristics
Maternal age (years) 30.43+4.64
Ethnicity
Malay 3474 (76.0)
Chinese 638 (14.0)
Indian and others 458 (10.0)
Marital status
Single 10 (0.3)
Married 4559 (99.6)
Divorced 1(0.1)
Education level (n=4502)
No formal education 4 (0.1)
Primary to secondary 2846 (63.2)
STPM/Matriculation/Diploma/Certificate 956 (21.2)
Tertiary and above 696 (15.5)
Gravidity 2.00+0.95
1 1576 (34.5)
2 1883 (41.1)
3 807 (17.7)
=24 304 (6.7)
Parity 0.96%0.42
0 1631 (35.7)
1 1874 (41.0)
2 778 (17.0)
>3 287 (6.3)
Height (cm) 155.45+5.69
Weight at 1 month postpartum (kg) 61.12+12.06
Body mass index (BMI) at 1 month postpartum (kg/m?) 25.28+5.18
Underweight (<18.5) 301 (6.5)
Normal (18.5 - 24.9) 2079 (45.5)
Overweight (25.0 — 29.9) 1410 (30.9)
Obese (230.0) 780 (17.1)
Medical history of
Retroviral 6 (0.1)
Hepatitis B 5(0.1)
Diabetes / Gestational diabetes mellitus 902 (19.7)
Hypertension / Pregnancy-induced hypertension 178 (3.9)
Thalassaemia 7 (0.2)
Birth information
Mode of delivery
Normal vaginal birth 4154 (90.9)
Assisted breech delivery 10 (0.2)
Instrumental delivery (forceps, vacuum) 35 (0.8)
Caesarean section 371 (8.1)
Complication during birth
No 4545 (99.5)
Foetal distress 25 (0.5)
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Table 1. Characteristics of mothers and infants (N=4,570) [Cont’d]

Characteristics n (%) Mean+SD
Infant characteristics

Age (months)
1 months 1.09+0.15
2 months 2.12+0.19
3 months 3.17+0.22
4 months 4.17+£0.25
5 months 5.18+0.23
6 months 6.23+0.30
9 months 9.25+0.33
12 months 12.15+0.21
15 months 15.16+0.28
18 months 18.18+0.29
21 months 21.17+0.30
24 months 24.16+0.21

Gestational age at delivery (weeks) 38.33+2.01
< 37 weeks (pre-term) 679 (14.9)
> 37 weeks 3891 (85.1)

Infant's sex
Male 2598 (56.8)
Female 1972 (43.2)

Infant‘s birth weight (kg) 3.02+0.41
< 2.5 (Low birth weight) 535 (11.7)
2.5 -4.0 (Normal birth weight) 4020 (88.0)
> 4.0 (High birth weight) 15 (0.3)

Infant‘s head circumference (cm) 32.81+1.49

Infant‘s length at birth (cm) 49.34+2.86

month postpartum. About 19.7% and
3.9% had a history of diabetes/GDM
and hypertension/PIH, respectively.
There were 2,598 male infants (56.8%)
and 1,972 female infants (43.2%), with
85.1% born full-term. A total of 535
(11.7%) infants had low birth weights
(<2.5 kg) and only 15 (0.3%) had high
birth weights (>4.0 kg).

At birth and at 24 months, the
prevalence of wasting (birth=13.6%;
24 months=8.1%) was higher than the
prevalence of stunting (birth=11.3%;
24 months=7.7%), underweight
(birth=6.5%; 24 months=5.6%) and OV/
OB (birth=10.9%; 24 months=5.5%).
However, the prevalence of stunting
(11.1 - 16.3%) was the highest from 1
to 21 months of age. The prevalence
of underweight remained within 6.8%

to 10.8% from 1 to 21 months of age.
The prevalence of OV/OB decreased
gradually from 9.3% at 1 and 2 months
to 2.3% at 12 months, then increased to
5.5% at 24 months. Based on the z-score
distribution for LAZ, WAZ, and WLZ of
children under 24 months compared with
the WHO standards, the distribution of
LAZ (median= -0.65) and WAZ (median=
—0.52) appeared to be skewed to the left,
but the curve of WLZ (median= -0.18)
lay closely within the range to the right
of the WHO standard (Table not shown).

Table 2 shows the nutritional status
of children at birth, by birth status.
About 41.6%, 86.5%, and 47.6% of
the pre-term low birth weight children
were stunted, underweight, and wasted
at birth. For pre-term normal birth
weight children, most of them were non-



Table 2. Nutritional status of children at birth by birth status (N= 4,570)

Birth status
Pre-term low Pre-term normal Full-term low Full-term normal

birth weight

p-value

3589

(n

birth weight

=302)

birth weight
(n

=494)

(n

birth weight

185)

(n

Total
(n=4,570)

At birth

0.001***

-0.19£1.36
262 (7.3)

3327 (92.7)

-0.30+1.44
32 (10.6)
270 (89.4)

-1.30£1.07

-1.74+1.92
77 (41.6)
108 (58.4)

-2.61%0.60
160 (86.5)
25 (13.5)

-2.76+1.56
88 (47.6)
97 (52.4)

-0.38£1.50

Length-for-age z-score (LAZ), Mean+SD

0.001%***

145 (29.4)
349 (70.6)
-0.66+0.78

516 (11.3)
4054 (88.7)

Stunting, n (%)

Non-stunting, n (%)
Weight-for-age z-score (WAZ), Mean+SD

0.001***

-0.40+0.71

-2.11%0.33
137 (45.4)
165 (54.6)
-2.37+1.06
223 (73.8)
79 (26.2)

-0.63+0.91

0.001%***

0 (0.0)
3589 (100.0)

1(0.2)
493 (99.8)

298 (6.5)
4272 (93.5)

Underweight, n (%)
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Non-underweight, n (%)
Weight-for-length z-score (WLZ), Mean+SD

0.001***

-0.51%1.21
401 (11.2)

-0.12£1.05

-0.75%1.01

0.001%***

1(0.2)
439 (88.9)

713 (13.6)
3359 (73.5)
498 (10.9)

Wasting, n (%)

2744 (76.5)

Normal, n (%)

54 (10.9) 0 (0.0) 444 (12.4)

0 (0.0)

Overweight/obesity, n (%)
Note: Stunting — LAZ <-2SD, Non-stunting — LAZ > 2SD; Underweight - WAZ < -2SD, Non-underweight — WAZ > -2SD; Wasting - WLZ

< -28D, Normal — WLZ 2 +2SD, Overweight/obesity - WLZ > + 2SD

***p<0.001

stunted (70.6%), non-underweight
(99.8%), and non-OV /OB (88.9%)
at birth. Meanwhile, for full-term
low birth weight children, about
10.6% were stunted, 45.5%
underweight, and 73.8% wasted.

Figure 1 shows the growth
trend by birth status. There were
significant differences in the
means of LAZ, WAZ, and WLZ
among children with different
birth status (p<0.05). For pre-term
low birth weight children, WLZ
increased from birth to 2 months
(-3.04 SD to —-0.16 SD), decreased
thereafter, and plateaued at
—0.50 SD from 5 months onwards
(P-trend <0.05). LAZ decreased to
less than —1.50 SD at one month
and increased thereafter to —0.58
SD at 24 months (P-trend <0.05).
WAZ increased from birth to 24
months (-2.61 SD to -0.62 SD)
(P-trend <0.05). For pre-term
normal birth weight children,
WLZ decreased from birth to one
month (-0.12 SD to -0.41 SD),
increased at two months (-0.09
SD), but decreased thereafter,
and plateaued at —0.50 SD from
five months onwards (P-trend
<0.05). LAZ and WAZ decreased to
less than —1.50 SD at one month
and increased thereafter to —0.64
SD and -0.59 SD at 24 months,
respectively (P-trend <0.05). WAZ
for full-term low birth weight
children increased from birth (<
-2.11 SD) to 24 months (~ -0.50
SD), while LAZ showed a slight
decline from birth to one month,
but had a similar trajectory as
WAZ thereafter (P-trend <0.05).
WLZ for full-term and low birth
weight children started below
-2.00 SD at birth, but increased
sharply by one month, reaching
close to 0.00 SD at two months
and maintained between -0.50
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Figure 3. Mean anthropometric z-scores (Length-for-age, weight-for-age, and weight-for-
length) according to age relative to the World Health Organization (WHO) standards for (A)
wasting, (B) normal, and (C) overweight/obesity at 24 months.
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SD to 0.00 SD thereafter (P-trend <0.05).
For full-term normal birth weight
children, both WAZ and WLZ increased
from birth to one month, then gradually
decreased to reach the lowest at 12
months (WAZ: -0.58 SD; WLZ: -0.28 SD),
but increased thereafter (P-trend <0.05).
LAZ decreased from birth to one month,
remained stable (-0.45 SD to 0.48 SD)
from two to six months, decreased
thereafter to the lowest at 15 months,
but showed an increasing trend to 24
months (P-trend <0.05).

Figures 2 and 3 show the means of
LAZ, WAZ, and WLZ by growth status
at 24 months. The means of LAZ, WAZ,
and WLZ for stunted children were
significantly lower than non-stunted
children (Figure 2). For stunted children,
there was an obvious decline in LAZ
starting at nine months, which exceeded
-2.00 SD at 12 months, and further
exceeded —2.50 SD at 23 months and 24
months (P-trend <0.05). WAZ maintained
between —1.63 SD to —1.42 SD from nine
months until 24 months (P-trend <0.05).
For underweight children, mean WAZ
declined from birth (-0.85 SD) to 24
months (-2.12 SD) and exceeded —2.00
SD from 12 months onwards (P-trend
<0.05). While LAZ decreased from birth
(-1.63 SD) to 15 months (-2.19 SD) and
increased thereafter to —1.66 SD at 24
months, WLZ gradually decreased from
1 to 24 months (0.18 SD to -1.58 SD)
(P-trend <0.05). The mean WLZ for
wasted children increased sharply from
birth to 1 month (-0.66 SD to -0.01 SD),
decreased thereafter, and exceeded —2.00
SD at 24 months (P-trend <0.05) (Figure
3). Conversely, for OV/OB children,
WLZ increased sharply from birth to one
month (-0.80 SD to 0.21 SD), gradually
increased thereafter, and exceeded 2.00
SD at 24 months (2.12 SD) (P-trend <
0.05). While mean LAZ increased from
15 months onwards for wasted children,
it decreased from 15 months onwards
for OV/OB children (P-trend <0.05).

WAZ for wasted children decreased from
birth to 21 months (-0.81 SD to -1.39
SD) and further decreased to -1.82 SD at
24 months (P-trend <0.05). In contrast,
WAZ for OV/OB children increased
from birth to 21 months (-0.50 SD to
0.93 SD), and was above 1.00 SD at 24
months of age (1.64 SD) (P-trend <0.05).
For normal children (non-stunted, non-
underweight, non-wasted), WAZ, LAZ,
and WLZ showed similar patterns as full-
term children with values within —-1.00 to
0.00 SD from birth to 24 months (P-trend
<0.05). However, a slight decrease in LAZ
was observed between 6 to 12 months
in this group of normal children, after
which LAZ showed a gradual increasing
trend until 24 months (P-trend <0.05).

DISCUSSION

The present study found that the
nutritional status of children was
slightly better than children of a similar
age group (24 months) in Thailand (The
Thailand Multiple Indicator Cluster
Survey (MICS) 2019 - 24 to 35 months,
stunting: 11.9%; underweight: 7.5%;
wasting: 7.7%) (National Statistical
Office of Thailand, 2020), Cambodia
(Cambodia Demographic and Health
Survey 2014 - 24 to 35 months,
stunting: 38.5%; underweight: 8.0%;
wasting: 24.9%) (National Institute of
Statistics, 2015), and Vietnam (Nutrition
Surveillance Profiles 2013 - 24 to 29
months, stunting: 21.3%; underweight:
13.2%; wasting: 5.9%) (Vietnam National
Institute of Nutrition, UNICEF, Alive &
Thrive, 2014). The differences could be
attributed to different socioeconomic
status, cultural, and nutrition habits
across the settings. The prevalences of
stunting (7.7% vs 23.5% and 21.8%),
underweight (5.6% vs 12.2% and 14.1%),
and wasting (8.1% vs 10.5% and 9.4%) at
24 months for this sample was lower than
the prevalences reported by the National
Health and Morbidity Survey (NHMS) in
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2016 (IPH, 2016) and 2019 (IPH, 2020),
respectively. However, the prevalence of
OV/OB at 5.5% was slightly higher than
in NHMS (2019) (5.2%), but lower than
that of NHMS (2016) (7.2%). This might
be due to differences in demographic
and socioeconomic backgrounds, such
as the present data were collected in
Selangor — a more developed state than
other states in Malaysia, and NHMS
2019 that studied populations under
five years old, with a wider age range
compared to NHMS 2016 which focused
on 24 to 35 months, as well as the
inclusion of children from rural areas in
NHMS 2019. Studies have shown that
rural children have a higher prevalence
of undernutrition, but lower prevalences
of overweight and obesity compared
to wurban children, which could be
attributed to lower socioeconomic
status, poor hygiene and sanitation, as
well as compromised living environment
(Fagbamigbe, Kandala & Uthman, 2020).

The observed increasing growth
trends among pre-term low birth weight,
pre-term normal birth weight, and full-
term low birth weight children could be
attributed to the special postnatal care
(e.g., more frequent follow-up to monitor
their growth, post-discharge formula to
top-up on feeding) provided by hospitals
or MCH clinics within the first few years
of life, until normal growth was achieved
for these infants. This finding also
reflects that the first 1,000 days of life
is the most critical period of growth, and
interventions during this period is likely
to have the greatest impact in preventing
child malnutrition (Martorell, 2017). It
is also important to note that the while
WAZ, LAZ, and WLZ for pre-term normal
birth weight were within -1.50 to 0.00
SD, the WAZ, LAZ, and WLZ for full-term
low birth weight children showed similar
patterns as full-term children starting
from 1 month and onwards, with values
within -1.00 to 0.50 SD from birth to 24
months. These findings indicated that

premature infants tend to grow more
slowly compared with infants born at
term regardless of birth weight.

Similar to previous studies that
found stunting to be more predominant
than underweight, wasting, and OV/
OB among children at 24 months
(Rojroongwasinkul et al., 2016; Tariq et
al., 2018), children in the present study
also experienced long-term nutritional
deprivation. Stunting has been shown
to be associated with biological (e.g.,
short maternal stature, intrauterine
growth retardation, poor maternal
nutrition before and during pregnancy)
and environmental factors (e.g., poor
socioeconomic conditions, frequent
illness, inappropriate infant and young
child feeding and care) (Fitriani, Achmad
& Nurdiana, 2020). A meta-analysis
showed thattheattributed risk of prenatal
growth failure (e.g., low birth weight,
pre-term Dbirth, small-gestational-age)
for stunting at 12 — 60 months in low-
and middle-income countries is about
20% (Christian et al., 2013). The present
study also found that a proportion of
stunted children at 24 months were
born pre-term (21.0%), with low birth
weight (10.8%), and stunted at birth
(20.2%). As this study did not assess
maternal nutrition before and during
pregnancy, it is unknown whether this
contributed to poor intrauterine growth.
Additionally, in contrast with previous
studies (Karlsson et al., 2021; Salimar,
Irawati & Besral, 2019), the present study
did not find any significant association
between maternal height and stunting.
It is speculated that environmental
factors could be more important than
biological factors for this cohort as only
about one-fifth of children was linked to
pre-term delivery, low birth weight, and
stunted at birth. These children could be
at a higher risk of concurrent stunting
and OV/OB in the future if they remain
in the same environment and have an
unhealthy lifestyle, such as sedentary
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behaviour and unhealthy eating habits
(e.g., consumption of high energy-dense,
but low nutrient-dense foods) (Tzioumis
etal., 2016).

While stunting and wasting are
indicators of chronic and acute
malnutrition, respectively, being
underweight is a composite indication
that encompasses both acute and
chronic conditions (De Onis & Blossner,
2003). For example, a child who is
underweight may be stunted, wasted,
or experiencing both conditions. The
present study found that about 48.1%
of underweight children were wasted,
whereas 32.9% were stunted, and 10.9%
were stunted and wasted. Additionally,
about 26.7% and 13.2% of underweight
children were born pre-term and with
low birth weight. These observations
indicated that most underweight
children in the present study were
prone to be acutely undernourished,
partly due to restricted intrauterine
growth (Christian et al., 2013). Wasting
may indicate a problem with current
or recent starvation, inadequate or
inappropriate supplementary foods, or it
may be the result of an acute infectious
illness (Caulfield et al., 2006). As slightly
less than half of the underweight
children were wasted, it is plausible that
these children might have experienced
inappropriate infant and young child
feeding practices (e.g., low frequency
of breastfeeding, low quantity and
quality of complementary foods) and/
or infectious diseases (e.g., diarrhoea,
respiratory infections), which caused
them to lose weight or fail in weight loss
recovery. An in-depth investigation of
feeding practices and childhood diseases
is needed to confirm such association.

Over the last decade, there has
been a greater focus on the occurrence
of stunting and wasting as evidence
showed that children with concurrent
wasting and stunting have the highest

risk of mortality (McDonald et al., 2013).
South Asia had the greatest prevalence
of concurrent stunting and wasting, with
a prevalence of 8.0% for children at two
years (Mertens et al, 2020) and 4.4%
for children under five years (McDonald
et al., 2013). Although the sample of
children in the present study was from
urban areas, about 0.6% (n=28) of them
had concurrent stunting and wasting at
24 months of age. This resultis consistent
with a nationwide study in Thailand,
which found that the prevalence of
concurrent stunting and wasting was
0.7% and 0.6%, respectively, for children
aged 12 to 23 months and for those in
the wealthiest households (Okubo et al.,
2020). However, a prevalence of 0.2%
was reported among children under
seven years of age in China (Zhang et al.,
2021). Although the causes of wasting
and stunting are often the same, the
body responds to weight faltering by
slowing linear growth, indicating that
wasting raises the likelihood of future
stunting (Schoenbuchner et al., 2019).
Subsequently, adequate weight is needed
for linear growth recovery. Further
research into the pathophysiology
of these two types of malnutrition is
required to design effective prevention
and management programmes.

It is important to note that the
prevalence of OV/OB increased from
2.4% at 15 months to 5.5% at 24 months.
A rapid weight gain in OV/OB children
was observed, whereby there was a
sharp increase in the mean WLZ from
six to 24 months. Further sub-sample
analysis among OV /OB children showed
that about 9.1% of them were born with
low birth weight, while the remaining
had normal birth weight and none were
born with high birth weight (>4.0kg).
Studies have documented the positive
association between low birth weight
and later obesity in children, whereby
children with low birth weight might gain
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weight more rapidly in order to make
up their lack of growth and this further
contributes to the major components
of metabolic syndrome (Chen et al,
2019). As the prevalence of obesity in
Malaysian adults has increased from
4.4% in 1996 to 19.7% in 2019 (IPH,
2020), the findings from the present
study also suggest, therefore, that the
primary prevention for cardiovascular
diseases could begin as early as the first
few months of life.

In developing countries, growth
faltering in length often starts at 3
months and continues dramatically until
24 months of age (Victora et al, 2010).
The present study found that among
normal children (non-stunted, non-
underweight, non-wasted, or non-OV/
OB), there was a slight decrease in LAZ
between six to 12 months, but a gradual
increase thereafter until 24 months. The
WHO recommends that complementary
feeding starts at six months of age in
addition to breast milk (WHO, 2000).
The NHMS (2016) showed that about
80.6% of children under 24 months in
Selangor fulfilled the minimum meal
frequency (children who received solid,
semi-solid, and soft food for breastfed
and non-breastfed children), but
only 48.4% and 50.3% children met
the minimum dietary diversity and
minimum acceptable diet (IPH, 2016).
Thus, it is plausible that the children
in this cohort might have had poor
feeding practices, such as inappropriate
complementary feeding practices, which
increased their risk for poor growth
during early infancy. Promoting optimal
breastfeeding and complementary
feeding practices, through -effective
policies and interventions, could improve
the initiation of breastfeeding, exclusive
breast-feeding in the first six months of
life, timing of introduction of solid foods,
frequency of feeding, diversity of young
children’s diets, and subsequently child

growth and development (Heidkamp et
al.,2021). While breastfeeding promotion
has been much emphasised in the
national plan of action for the nutrition
of Malaysia, this study underscores the
need for greater efforts in promoting
optimal young child complementary
feeding practices and preventing macro-
and micronutrient deficiencies.

The limitation of this study was the
use of anthropometric data from health
records that could have introduced bias
(e.g., measurement bias, data extraction
bias). Nevertheless, all measurements
were taken by trained nurses with
a standard protocol to maintain the
reliability of measurements. Despite
this limitation, the present study has
provided an insight into the nutritional
status of urban children under 24
months of age.

CONCLUSION
Stunting was more common than
underweight, wasting, and OV/OB

from 1 to 21 months, although wasting
prevalence was highest at birth and 24
months. While undernutrition prevailed,
the prevalence of OV/OB increased,
starting at 15 months up to 24 months.
As both growth retardation and rapid
growth in early life are predictive of later
health outcomes, interventions should
be aimed not only at achieving adequate
growth for the prevention of growth
faltering, but also for the prevention of
rapid growth in the early years. With
the tremendous progress over the years
in maternal and child health care in
Malaysia, as well as the global recognition
that early life intervention is crucial for
future health and disease prevention,
strategies related to infant and young
child feeding (i.e. Dbreastfeeding,
complementary feeding) could be further
strengthened to improve the health and
nutrition of children.
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