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Abstract
Aim: This study aimed to see how the availability of comprehensive antenatal care 
(ANC) and its content affected the incidence of low birth weight (LBW) in four ASIAN 
member countries (ASIAN).

Methods: The frequency of ANC visits and the seven service components were used 
as indicators of the comprehensiveness of coverage and substance of ANC services 
(blood pressure measurement, iron supplementation, tetanus toxoid immunization, 
explanations of pregnancy complications, urine sample test, blood sample test, and 
weight measurement). If more than four ANC visits and all seven components were 
provided, the coverage and content of the ANC services were rated as high. Using data 
from the four ASIAN nations in question from the Demographic Health Survey, multi-
variable logistic regression with complicated survey designs was performed from 2014 
to 2017.

Results: Philippines (13.8%) had a greater percentage of LBW new-borns than 
Indonesia (6.7%), Cambodia (6.7%), or Myanmar (7.5%). A low level of comprehensive 
coverage and substance of ANC services was linked to a 1.30 times higher incidence of 
LBW than a high level (adjusted odds ratio [aOR], 1.30; 95% confidence interval [CI], 
1.11 to 1.52). In addition, after accounting for mothers' demographic/socioeconomic 
characteristics, health habits, and other factors, the risk of LBW was higher in the 
Philippines than in other nations (aOR, 2.25; 95% CI, 2.01 to 2.51).

Conclusion: In summary, the incidence of LBW in Indonesia, Cambodia, and Myanmar 
was substantially correlated with the comprehensive coverage and substance of 
ANC services. The Philippines had a greater risk of LBW with inadequate ANC but no 
statistically significant evidence for this connection.
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Introduction
The World Health Organization (WHO) defines low birth weight 
(LBW) as less than 2500 g (5.5 pounds) at birth [1]. LBW can result 
from either a preterm birth or from a full-term baby's restricted 
intrauterine growth. In addition to an increased risk of neonatal 
mortality, LBW infants also run the risk of developmental 
delays, poorer IQ, and non-communicable disorders including 
obesity and diabetes as adults [2]. According to estimates, 
14.6% of the 20.5 million kids born in 2015 had LBW, and 96.5% 
of those babies were born in developing nations. According to 
the WHO (2018), LBW was responsible for 60–80% of new-born 

mortality. More than half of infants with LBW were born on the 
Asian subcontinent, with South Asia being the region with the 
highest prevalence of LBW worldwide. Southeast Asia came in 
second with 12.3% of all LBW births worldwide. In Association 
of Southeast Asian Nations (ASIAN) countries, the incidence of 
LBW decreased slowly between 2000 and 2015, dropping by only 
1.4% (95% confidence interval [CI], 0.9 to 1.9). In contrast, South 
Asian nations saw a decline of 5.9% (95% CI, 3.8 to 8.8) during 
the same time period [2-4]. Data from the Demographic Health 
Survey (DHS) revealed that the prevalence rates of LBW in four 
ASEAN nations were as follows: 7% in Indonesia (2017), 7.9% 
in Cambodia (2014), 15% in the Philippines (2017), and 8.1% in 
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Myanmar (2015-2016) [5-8]. The United Nations Children's Fund 
statistics used to discover patterns in the prevalence of LBW from 
2000 to 2015 revealed a 0.1% yearly decline in the incidence of 
LBW [2]. However, in Indonesia, Cambodia, Myanmar, and the 
Philippines, this has not been sufficient to lessen the risk of new-
born death [9]. LBW incidence reduction has long been a top 
concern for worldwide public health. At the 65th World Health 
Assembly in 2012, nations pledged to reduce LBW by 30% from 
2012 to 2025 [3]. Since the ANC services received by the mother 
during pregnancy and the health of the infant are related, 
high-quality antenatal care (ANC) is essential for lowering the 
prevalence of LBW [10-12]. These treatments focus on health 
maintenance, early identification, and prevention during 
pregnancy. The extensive WHO recommendations for ANC 
include a "targeted ANC" package that addresses the quantity 
and quality of ANC as well as the frequency and scheduling of 
ANC visits. These recommendations call for a minimum of four 
ANC visits, two in the third trimester and one each in the first 
and second trimesters. During these visits, a woman's medical 
history may be investigated, her blood pressure, anaemia, and 
foetal movement may be checked, tests may be run, syphilis 
and bacteraemia may be treated if necessary, iron and folic acid 
supplements may be prescribed, and general health education 
may also be provided [13,14].

While ANC therapies can enhance birth outcomes, ineffective 
ANC can have a negative impact [15]. However, there are 
significant regional and national differences in the prevalence of 
LBW. Ninety-seven percent of LBW occurs in low- and middle-
income countries [3], and it most frequently affects the most 
vulnerable groups of society, such as the impoverished who live 
in rural areas. Furthermore, it may be challenging for low-income 
residents of rural places to get access to quality medical care. 
Additionally, it's possible that impoverished women frequently 
lack access to high-quality medical care, which, together with 
their poor health and nutritional status, raises the likelihood that 
they will give birth to LBW children. Monitoring maternal health 
and spotting danger indicators early on depend on ANC services. 
An efficient method of lowering the prevalence of LBW is to 
prioritize body weight and foetal development measurements 
each month [16]. After adjusting for covariate factors and creating 
adjusted odds ratios (aORs), the findings of a study on the impact 
of ANC services on the incidence of LBW revealed that mothers 
who got subpar ANC had a higher probability of giving birth to 
infants with LBW. In a study done in So Paulo, Brazil, da Fonseca 
et al. [12] found that moms who got poor-quality ANC services 
were 4.13 times more likely to experience LBW than mothers 
who received good-quality ANC services (aOR, 4.13; 95% CI, 1.36 
to 12.51). Among pregnant women who had at least four ANC 
visits, Oulay et al. [17] in the Lao PDR and Kananura et al. [18] in 
Eastern Uganda observed that those who received their first visit 
in the second trimester or later were more likely to deliver LBW 
babies. 

To the best of our knowledge, no studies have looked at the 
impact of ANC service coverage and content on the prevalence of 
LBW in ASEAN nations. In four ASIAN countries, this study sought 
to ascertain these effects while controlling for factors affecting 
the mothers (age at conception and parity), the health and habits 

of the mothers (ANC provider and smoking status), the factors 
affecting the infants (sex, birth spacing), the social characteristics 
of the households (mother's education level, economic status, 
area of residence), and socio-familial empowerment (who makes 
decisions in the family).

Methods
Over 90 countries around the world have undertaken DHSs; 
just four of the six ASIAN nations Indonesia (2017), Cambodia 
(2014), Myanmar (2015–2016), and the Philippines have done 
so in the past ten years (2017). Based on the availability of 
complete information on the necessary variables, particularly 
ANC services and the covariates, these 4 ASIAN nations were 
chosen. The DHSs were nationally representative and were 
sampled in two stages using stratified sampling techniques. 
The population was segmented using a stratification approach. 
Primary sampling units during the first step of sampling were 
based on census enumeration regions within each stratum that 
were chosen using the probability proportional to size technique. 
A systematic sample of households was selected from the list 
of households in the second stage. The main objective of the 
survey was to conduct interviews with all females (15-49 years 
old) in the chosen households. On the female's questionnaire, 
questions about prior pregnancies, socioeconomic status, 
demographic details, and participation in household decision-
making were self-reported [19]. Participants in this study were all 
females aged 15–49 from Indonesia, Cambodia, Myanmar, and 
the Philippines who had given birth to live children within the 
previous five years. Singleton births and the ability to obtain the 
baby's birth weight from a written card or a mother's memory 
were the inclusion criteria. Because multiple births are closely 
associated to premature births, which are also likely to be LBW, 
we restricted our study to singletons. Incomplete data on any of 
the selected research variables met the exclusion criteria. Table 1 
provides specifics regarding the research sample (Table 1).

Variables and Measurements
Outcome variable
The WHO's definition of LBW (birth weight less than 2500 g) and 
normal weight (i.e., weight equal to or greater than 2500 g), as 
determined by a written card or by the mother's memory, served 
as the outcome variables.

The explanatory variables
The following explanatory variables were used: Females who 
initiated ANC with a healthcare professional (a doctor, midwife, 
village midwife [Indonesia], or nurse) or a community volunteer 
(a barangay health worker in the Philippines, a village health 
volunteer in Cambodia, or an auxiliary midwife in Myanmar) 
whether in the first, second, or third trimester or with no ANC 
visit at all-were measured according to the timing of their first 
visit. Participants' first ANC visits were recorded as occurring 
during the first trimester (0–12 weeks), second and third 
trimesters (>13 weeks), and none of these trimesters (or no ANC 
visit at all). The completeness of coverage and content of ANC 
services was measured by the number of visits (with the ideal 
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being at least 4 antenatal consultations) and receiving 7 aspects 
of ANC services. The components of ANC service consisted of 
(1) measurement of blood pressure, (2) iron supplementation, 
(3) tetanus toxoid immunization, (4) explanations of potential 
pregnancy complications, (5) a urine sample test, (6) a blood 
sample test, and (7) measurement of weight. The complete 
coverage and content of ANC services of participants were 
recorded as follows: “good (frequency of visits ≥4 times and 7 
complete components),” “less (frequency of visits <4 times and 7 
complete components),” “less (frequency of visits ≥4 times and 
7 components were incomplete),” and “poor (frequency of visits 
<4 times and 7 components were incomplete).” Mother's age at 
conception, parity, maternal health and habits (ANC provider, 
smoking status), baby's sex, birth spacing, household social 
characteristics (mother's education level, wealth index, area 
of residence), and socio-familial empowerment were among 
the covariates that needed to be controlled (who makes the 
decisions in the family).

Statistical analysis
Data analysis was carried out in accordance with the DHS sample 
design, which employs a 2-stage probability sampling technique, 
employing the complicated survey design, which takes weighted, 
strata, and clusters into account. To ascertain the impact of full 
coverage and content of ANC services on the incidence of LBW, 
multi-variable logistic regression was performed. All variables 
that were significantly connected to the incidence of LBW were 
included in the final model. By removing covariates with a 
p-value > 0.05 and analysing changes in the OR, the confounding 
variables were evaluated. The covariate variable was retained in 
the model if the OR changed by more than 10% [20].

In Myanmar’s DHS (2015-2016 MDHS), there were no weight 
measurements; instead, its analysis focused on 6 components 
of ANC services, whereas the data analyzed for Indonesia, the 

Philippines, and Cambodia contained 7 components. 

Ethics statement
This study's foundation was a DHS secondary data analysis. LSMU 
approved the authors' request to use and download the data. 
An ethical commission from the Faculty of Public Health, LSMU 
Ukraine, gave its clearance.

Results
The prevalence of LBW and the respondents' characteristics 
differed greatly among the 4 ASEAN nations included in this study 
(Table 2). In the Philippines, Myanmar, Indonesia, and Cambodia, 
the corresponding percentages were 13.8%, 7.5%, 6.7%, and 
6.7%. Additionally, the Philippines had a higher risk of LBW than 
other nations (aOR, 2.25; 95% CI, 2.01 to 2.51). An overview of 
ANC in the 4 nations may be found in Table 3. Myanmar had 
the highest percentage of successful ANC (more than 4 visits 
and 7 completed components), at 45.5%, while Cambodia had 
the highest percentage of unsuccessful ANC (less than 4 visits 
and 7 completed components), at 23.3%. There were only 
minor variations in the rates of 4 or more ANC visits; Indonesia 
had the highest rate at 84.7% while Cambodia and Myanmar 
had the lowest at 73%. Myanmar had the highest percentage 
of the 7 completed ANC components (52.2%), while Indonesia 
had the lowest percentage (14.3%). The kinds of ANC services 
received differed as much between nations. Blood pressure 
measurements were most frequently performed (90.5%) while 
urine sample testing were least frequently performed (34.0%). 
The most popular method in Cambodia was iron supplementation 
(90.4%), whereas the least popular method was urine tests 
(45.8%). The most prevalent form in Myanmar was iron 
supplementation (91.3%), whereas urine sample tests (68.6%) 
were the least prevalent. Blood pressure measurements were 
the most frequently performed type in the Philippines (83.6%), 

VARIABLES INDONESIA CAMBODIA MYANMAR  PHILLIPINES
Timing of the first ANC visit
      First Trimester 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
      Second / Third Trimester 1.01 (0.80, 1.28) 0.97 (0.64, 1.47) 0.98 (0.60, 1.59) 1.03 (0.81, 1.29)
      None 0.78 (0.53, 1.15) 0.32 (0.05, 1.89) 1.14 (0.30, 4.33) 1.01 (0.57, 1.81)
Completeness of coverage and content of ANC services
Good (frequency of visits ≥ 4 times and 7 complete 
components)

1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)

Less (frequency of visits < 4 times and 7 complete components) 1.56 (0.48, 5.09) 1.87 (0.96, 3.65) 0.82 (0.36, 1.87) 1.11 (0.63, 1.96)
Less (frequency of visits ≥ 4 times and 7 components were 
incomplete)

0.94 (0.76, 1.18) 0.99 (0.71, 1.38) 1.17 (0.70, 1.96) 1.08 (0.84, 1.39)

Poor (frequency of visits < 4 times and 7 components were 
incomplete)

1.57 (1.08, 2.27) 1.83 (1.13, 2.99) 2.59 (1.49, 4.49) 1.18 (0.80, 1.75)

GRAPHICAL ABSTRACT

Country All female Singleton births Babies who were weighed Complete data
Indonesia 17 848 17 595 16 115 15 155
Cambodia 7165 7031 6299 5691
Myanmar 4815 4726 1986 1875

The Philippines 10 551 10 372 8471 7741
Total 40 379 39 724 32 871 30 462

Table 1. Study population of the Demographic and Health Surveys (2014-2017).
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while blood sample tests were the least frequently performed 
type (61.2%) (Table 2).

Values are presented as number (%)
LBW low birth weight

1. A composite indicator dividing the households into 5 categories 
using principal component analysis based on information from 
housing characteristics and ownership of household durable 
goods.

2. Female’s power balance within social networks and their 
freedom of mobility; As well as representing woman’s familial 
and marital roles, the model also shows the household status in 
conflict situations and negotiation (Table 3).

Values are presented as number (%).
ANC, antenatal care

1. Myanmar was the only country for which data were available 
on 6 components of the complete coverage and content of ANC 
services.

Finally, the likelihood of developing LBW was 1.30 times higher 
in pregnant women who received poor ANC services (in terms 
of comprehensive coverage and substance) than in those who 
received good ANC services (aOR, 1.30; 95% CI, 1.11 to 1.52). 
Table 4. In none of the 4 nations was a first-trimester ANC 
visit substantially linked to the prevalence of LBW Table 5. The 
outcomes of this analysis also revealed a strong correlation 

between the frequency of LBW in Indonesia, Cambodia, and 
Myanmar and the comprehensiveness of coverage and content 
of ANC services. The Philippines showed a potential risk of LBW 
associated with poor complete coverage and content of ANC 
services, despite the fact that its results were not statistically 
significant. The odds for the incidence of LBW in mothers with 
poor complete coverage and content of ANC services were 1.18 
times higher than those with good ANC services (aOR, 1.18; 95% 
CI, 0.80 to 1.75) (Table 4).

Values are presented as adjusted odds ratio (95% confidence 
interval).

ANC, antenatal care; LBW, low birth weight; ASIAN, Association 
of Southeast Asian Nations.

1 Adjusted odds ratio controlled for maternal age during 
pregnancy, parity, antenatal care provider, smoking status, 
baby's sex, birth spacing, mother's education level, wealth index, 
area of residence, and socio-familial empowerment variables.

2 Analysis with multi-variable logistic regression (Table 5).

Values are presented as adjusted odds ratio (95% confidence 
interval).LBW, low birth weight; ASEAN, Association of Southeast 
Asian Nations; ANC, antenatal care.                                                                  

1. Adjusted odds ratio controlled for maternal age during 
pregnancy, parity, antenatal care provider, smoking status, 
baby's sex, birth spacing, mother's education level, wealth index, 
area of residence, and socio-familial empowerment variables; 

Variables Indonesia 2017
 (n = 15 155)

Cambodia 2014 
(n = 5691)

Myanmar 2015-2016 
(n = 1875)

The Philippines 2017 
(n = 7741)

LBW
 Yes 1019 (6.7) 383 (6.7) 140 (7.5) 1071 (13.8)
 No 14 136 (93.3) 5308 (93.3) 1735 (92.5) 6670 (86.2)
Baby’s sex
 Female 7356 (48.5) 2787 (49.0) 854 (45.5) 3667 (47.4)
 Male 7799 (51.5) 2904 (51.0) 1021 (54.5) 4074 (52.5)
Mother’s age at pregnancy (y)
 20-35 11 253 (74.3) 4586 (80.6) 1396 (74.5) 5642 (72.9)
 2 or 35 3902 (25.7) 1105 (19.4) 479 (25.5) 2099 (27.1)
Mother’s education
 Secondary or higher 7525 (49.6) 480 (8.4) 340 (18.1) 5056 (65.3)
 Primary 6604 (43.6) 2278 (40.0) 1015 (54.1) 2006 (25.9)
 None 1026 (6.8) 2933 (51.6) 520 (27.8) 679 (8.8)
Wealth index1
 Richest 3570 (23.5) 1518 (26.6) 458 (24.4) 834 (10.8)
 Richer 3056 (20.2) 1067 (18.8) 480 (25.6) 1163 (15.0)
 Middle 2956 (19.5) 951 (16.7) 345 (18.4) 1492 (19.3)
 Poorer 2853 (18.8) 1033 (18.2) 329 (17.6) 1946 (25.1)
 Poorest 2720 (18.0) 1122 (19.7) 263 (14.0) 2306 (29.8)
Area of residence
 Urban 7820 (51.6) 1662 (29.2) 694 (37.0) 2667 (34.5)
 Rural 7335 (48.4) 4029 (70.8) 1181 (63.0) 5074 (65.5)
Socio-familial empowerment2
 Discussion 7911 (52.2) 2340 (41.1) 729 (38.9) 5789 (74.8)
 No discussion 7244 (47.8) 3351 (58.9) 1146 (61.1) 1952 (25.2)

Table 2. Incidence of LBW and characteristics of respondents in Indonesia, Cambodia, Myanmar, and the Philippines.
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Analysis with multi-variable logistic regression.                        

2. Myanmar was the only country for which data were available 
on 6 components of the complete coverage and content of ANC 
services

Discussion
This research aimed to determine the effects of comprehensive 
ANC service coverage and content on the incidence of LBW in 4 
ASEAN nations. After adjusting for maternal age, the baby's sex, 
the ANC provider, smoking status, maternal education, parity, 
wealth index, area of residence, and socio-familial empowerment 
variables, the findings revealed that mothers who received subpar 
ANC services were 1.30 times more likely to give birth to LBW 
babies. Statistically significant LBW risks were found in Indonesia, 
Cambodia, and Myanmar, with Myanmar having the highest risk 
(aOR, 2.59; 95% CI, 1.49 to 4.49). It should be emphasized that 
Myanmar has a high proportion of missing data, which could 
have impacted the study's findings. The findings of this study 
are consistent with those of Servan-Mori et al. [21], who found 
that lowering the incidence of LBW requires both timely ANC 

visits and high-quality basic care. A risk of LBW was associated 
with poor complete coverage and content of ANC services in 
the Philippines, even though the results were not statistically 
significant (aOR, 1.18; 95% CI, 0.80 to 1.75). Mothers with poor 
complete coverage and content of ANC services had a 1.18-fold 
higher chance of experiencing LBW than those with good ANC 
services. These results are in line with earlier findings that have 
been published in the literature [11, 22, 23]. These findings also 
demonstrated that the incidence of LBW in the four nations was 
unaffected by an ANC visit during the first trimester. However, 
Bhaskar et al. [24] in Eastern Nepal and Paul et al. [11] in India 
found conflicting results, finding that moms who had their first 
ANC check in the second or third trimester were more likely to 
have babies with LBW than mothers who had their first ANC visits 
in the first trimester. We anticipate that the significance of the 
initial ANC visit was significantly influenced by the fixed effect of 
the composite variable of the full coverage and substance of ANC 
services in this study. 

Therefore, first-trimester ANC alone is insufficient to lower the 
incidence of LBW; a minimum amount of quality ANC is instead 
required. Pregnant women should receive a full variety of services 

Variables Indonesia 2017 (n = 15 
155)

Cambodia 2014 
(n = 5691)

Myanmar 2015-2016
 (n = 1875)1

Philippines 2017 
(n = 7741)

Timing of the first ANC visit     
First trimester 11 292 (74.5) 4336 (76.2) 856 (45.6) 4603 (59.5)
Second/third trimester 2379 (15.7) 830 (14.6) 873 (46.6) 1923 (24.8)
None 1484 (9.8) 525 (9.2) 146 (7.8) 1215 (15.7)
Completeness of the coverage and content of ANC 
services

    

Good (frequency of visits ≥4 times and 7 complete 
components)

2234 (14.7) 1603 (28.2) 854 (45.5) 3425 (44.2)

Less (frequency of visits <4 times and 7 complete 
components)

50 (0.3) 212 (3.7) 125 (6.7) 220 (2.8)

Less (frequency of visits ≥4 times and 7 components were 
incomplete)

10 601 (70.0) 2551 (44.8) 517 (27.6) 2477 (32.0)

Poor (frequency of visits <4 times and 7 components 
were incomplete)

2270 (15.0) 1325 (23.3) 379 (20.2) 1619 (21.0)

ANC frequency     
≥4 visits 12 835 (84.7) 4154 (73.0) 1371 (73.1) 5902 (76.2)
<4 visits 2320 (15.3) 1537 (27.0) 504 (26.9) 1839 (23.8)
Completeness of ANC components     
Complete (7 components) 2168 (14.3) 1806 (31.7) 979 (52.2) 2846 (36.8)
Incomplete (<7 components) 12 897 (85.7) 3885 (68.3) 896 (47.8) 4895 (63.2)
Received ANC services     
Blood pressure measurement 13 712 (90.5) 4985 (87.6) 1684 (89.8) 6475 (83.6)
Iron supplementation 12 374 (81.6) 5147 (90.4) 1712 (91.3) 6253 (80.8)
Tetanus toxoid immunization 9926 (65.5) 4399 (77.3) 1661 (88.6) 5784 (76.9)
Counseling about pregnancy complications 8718 (57.5) 4361 (76.6) 1456 (77.7) 5764 (74.5)
Urine sample examination 5569 (34.0) 2607 (45.8) 1287 (68.6) 5131 (66.3)
Blood sample examination 6728 (44.4) 3962 (69.6) 1325 (70.7) 4738 (61.2)
Weight measurement 13 604 (89.8) 4979 (87.5) - 5842 (75.5)
Provider of ANC     
Health workers 13 186 (87.0) 5149 (90.5) 1676 (89.4) 6406 (82.7)
Non-health workers 485 (3.2) 17 (0.3) 53 (2.8) 120 (1.6)
No visits 1484 (9.8) 525 (9.2) 146 (7.8) 1215 (15.7)

Table 3. Overview of ANC services in Indonesia, Cambodia, Myanmar and the Philippines.
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Variables Incidence of LBW1 p-value2
Timing of the first ANC visit
First trimester 1.00 (reference)  
Second/third trimester 0.98 (0.89, 1.10) 0.781
None 0.84 (0.61, 1.17) 0.302
Completeness of coverage and content of ANC services
Good (frequency of visits ≥4 times and 7 complete components) 1.00 (reference)  
Less (frequency of visits <4 times and 7 complete components) 1.28 (0.97, 1.69) 0.079
Less (frequency of visits ≥4 times and 7 components were incomplete) 0.94 (0.85, 1.05) 0.25
Poor (frequency of visits <4 times and 7 components were incomplete) 1.30 (1.11, 1.52) 0.001
ASIAN country
Indonesia 1.00 (reference)  
Cambodia 0.88 (0.75, 1.02) 0.086
Myanmar 1.02 (0.83, 1.26) 0.826
The Philippines 2.25 (2.01, 2.51) <0.001

Variables Incidence of LBW1 p-value2
Timing of the first ANC visit
First trimester 1.00 (reference)  
 Second/third trimester 0.98 (0.89, 1.10) 0.781
 None 0.84 (0.61, 1.17) 0.302
Completeness of coverage and content of ANC services
 Good (frequency of visits ≥4 times and 7 complete components) 1.00 (reference)  
 Less (frequency of visits <4 times and 7 complete components) 1.28 (0.97, 1.69) 0.079
 Less (frequency of visits ≥4 times and 7 components were incomplete) 0.94 (0.85, 1.05) 0.25
 Poor (frequency of visits <4 times and 7 components were incomplete) 1.30 (1.11, 1.52) 0.001
ASIAN country
 Indonesia 1.00 (reference)  
 Cambodia 0.88 (0.75, 1.02) 0.086
Myanmar 1.02 (0.83, 1.26) 0.826
The Philippines 2.25 (2.01, 2.51) <0.001

Table 4. Relationships of the timing of the first ANC visit and the complete coverage and content of ANC services with the incidence of LBW (multi-
variable logistic regression).

Variables Indonesia Cambodia Myanmar 2  Philippines
Timing of the first ANC visit
First trimester 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Second/third trimester 1.01 (0.80, 1.28) 0.97 (0.64, 1.47) 0.98 (0.60, 1.59) 1.03 (0.81, 1.29)
None 0.78 (0.53, 1.15) 0.32 (0.05, 1.89) 1.14 (0.30, 4.33) 1.01 (0.57, 1.81)
Completeness of coverage and content of ANC services
Good (frequency of visits ≥4 times and 7 complete components) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Less (frequency of visits <4 times and 7 complete components) 1.56 (0.48, 5.09) 1.87 (0.96, 3.65) 0.82 (0.36, 1.87) 1.11 (0.63, 1.96)
Less (frequency of visits ≥4 times and 7 components were incomplete) 0.94 (0.76, 1.18) 0.99 (0.71, 1.38) 1.17 (0.70, 1.96) 1.08 (0.84, 1.39)
Poor (frequency of visits <4 times and 7 components were incomplete) 1.57 (1.08, 2.27)2 1.83 (1.13, 2.99)2 2.59 (1.49, 4.49)2 1.18 (0.80, 1.75)

Table 5. Multi-variable logistic regression analysis1 of factors affecting the incidence of LBW in 4 ASIAN countries.

during ANC visits. Full ANC services are the most successful tactic, 
according to the literature, to lower the incidence of LBW [11]. But 
according to the study's findings, only roughly 14.7% of females 
in Indonesia, 28.2% in Cambodia, 44.2% in the Philippines, and 
45.5% in Myanmar receive ANC services that are complete and 
of high quality. The low frequency of laboratory tests (blood and 
urine; ranging from 34.0 to 68.6% for blood sample tests and 44.4 
to 70.7% for urine sample tests) in all 4 nations was the cause of 
the incompleteness of the 7 ANC service components. Benova et 
al. [25] concluded that obtaining urine and blood samples had 
the lowest coverage of ANC components and said that this area 

needs the most improvement based on a mapping of common 
ANC components in Asian nations. It's possible that focusing 
just on ANC visits decreased the effectiveness of coverage. Even 
though the median number of ANC visits was higher overall, 
nations with a wider range of ANC visits (such as Egypt, Jordan, 
and Indonesia) were less likely to achieve high coverage levels for 
all six routinely measured care components, which include blood 
pressure checks, urine and blood samples, tetanus vaccination, 
iron supplementation, and receiving information on potential 
complications. The 2016 ANC guideline, according to the WHO, 
stresses the standard of care delivered during each interaction, 
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emphasizing the elements of high-quality treatment. 

Monitoring maternal health and spotting danger indicators 
early on depend on ANC services. An efficient method of 
lowering the prevalence of LBW is to prioritize measuring body 
weight and foetal development each month. At every visit, the 
mother is weighed to look for foetal growth problems. A foetal 
growth problem is indicated by a weight gain of less than 9 kg 
over the course of the pregnancy, or less than 1 kg per month 
[16]. Given that uncontrolled hypertension during pregnancy 
can result in pre-eclampsia and that mothers with both mild 
and severe pre-eclampsia frequently give birth to LBW kids, 
measuring blood pressure is meant to identify any potential 
risk of hypertension. Similar to this, iron supplements serve 
as dietary additions for both the mother and the foetus. For 
pregnant women who develop anaemia, the WHO advises giving 
them iron supplements of 20-60 mg and folic acid supplements 
of 0.4 mg in addition to context-specific therapies [13]. One of 
the goals of the examination of a blood sample is to identify the 
haemoglobin levels because low haemoglobin levels can suggest 
anaemia [16]. Another goal of the urine sample test is to find 
out if there is protein in the urine (proteinuria), which is another 
sign of pre-eclampsia. In all 4 of the study's participating nations, 
there is a worry about the limited or insufficient monitoring of 
maternal health and the lack of fundamental laboratory tests. 
The findings of this study support those of earlier research from 
Colombia (2015) that employed DHS data, which found that the 
probability of LBW was 1.8 times higher after non-standardized 
ANC services than after standardised ANC services [26]. Children 
whose mothers did not receive ANC components, such as 
measurements of weight and blood pressure and blood and 
urine tests, had a higher risk of LBW than those whose mothers 
did, according to the findings of a different study by Zhou et al. 
[10] conducted in 42 underdeveloped counties in Western China. 

The results demonstrate that a first-trimester ANC visit is 
insufficient to significantly lower the incidence of LBW. We found 
similar outcomes in four ASEAN nations (Indonesia, Myanmar, 
Cambodia, and the Philippines), showing that the quality of ANC 
services is just as crucial as their number. It is recommended that 
pregnant women get at least 4 ANC visits, each of which includes all 
7 ANC component services. Pregnant women with low education 
levels and low socioeconomic position require special attention. 
First and foremost, it is advised that healthcare professionals 
who offer ANC services aim to enhance the comprehensiveness 
of coverage and substance of ANC services offered to all pregnant 

women. Second, improving maternal health literacy is crucial for 
both mothers' and infants' well-being (for example, emphasizing 
the importance of full ANC services). Thirdly, among the ANC 
components that need the most improvement across 4 ASEAN 
nations are blood and urine samples. Fourthly, it is essential to 
place an emphasis on ANC services' quality in addition to their 
bare minimum. Lastly, efforts need to be taken to improve the 
accessibility and financial burdens of ANC, as shown by the 
study's findings that the majority of participants in rural areas 
had a higher risk of LBW. 

Strengths and limitations of this study
This research has the advantage of using survey data with a 
large national sample size, allowing for highly accurate national 
definitions of the analysis' findings. Based on maternal recall up 
to 5 years, measurements of the full coverage and substance of 
ANC services may have included reporting and recall bias. The 
DHS data provide no means for determining whether the ANC 
components were completed on time, with the right frequency, 
or with the right response. Perhaps far bigger impacts could have 
been shown with a more precise quality measurement, to which 
females with problems or illnesses that are known to raise the 
risk of LBW responded appropriately. Additionally, mothers' 
memories of LBW could not have been accurate. Measurements 
of the result of LBW are susceptible to error, especially if they rely 
on maternal memory rather than a health card (which can also be 
subject to mis-measurement and misreporting). Additionally, a 
sizable number of the kids' birth weights weren't documented 
(Table 1). These missing values (selection bias) may have an 
impact on the current results, particularly for Myanmar, which 
had high missing rate (up to 48%). Finally, because the study did 
not account for other factors that may influence the likelihood 
of LBW, such as maternal nutritional status, changes in weight 
throughout pregnancy, and occupation, confounding bias was 
probable. 
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