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Abstract

Background: Low birth weight (LBW) defined by WHO
as weight at birth of less than 2.5kg. LBW accounts for
nearly half of all perinatal and one-third of all infant deaths.
Around 20 million LBW babies are born each year, with
95.6% of them in developing countries. Antenatal care can
significantly mitigate the incidence of low birth weight (LBW)
in low and middle income countries, according to studies.
The purpose of this paper is to assess the effect of antenatal
care on LBW using the most recent DHS data since 2012 for

Conclusion: low birth weight is still a major public health
problem in low and middle income countries. Enhancing
maternal education and quality ANC service is recommended
to reduce LBW. In addition it is better to strength economy
of family with special attention multiple birth.
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each country.
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Methods: This study was based on the most recent
Demographic and Health Survey (DHS) data of 52 low
and middle income countries. A total of 228,907 women
aged 13-49 years were included in the study. Logistic
regression model was applied. P < 0.05 was considered
statistically significant for all tests performed in the study.
In the multivariable, the Adjusted Odds Ratio (AOR) with
95% Confidence Interval (Cl) was reported for potential
determinant factors of LBW.

Background

World health organization defines low birth weight
(LBW) as birth weight of less than 2.5 kg [1]. A birth
weight of less than 2500 grams has been agreed upon
as the international standard for low birth weight (LBW).
Preferably, the measurement is made within the first hour
of life, before significant postnatal weight loss has taken
place [2]. Infants born at LBW have serious health and
developmental problems, which can have a significant
financial impact on society [3]. Low birth weight is linked
to an increased risk of disease and death, compromised
immune system, and delayed cognitive development [4].

Result: The overall prevalence of low birth weight in low and
middle income countries is 11.3% [95% CI: 11.2%, 11.4%].
Most of the women (47.8%) who had given birth five years
preceding the survey were young, aged 25-34 years. Sex
of child, maternal education, birth order, preceding birth
interval, residence, type of birth, wealth status, four and
above ANC were found to be significant determinant of low
birth weight.
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One-third of infant mortality and nearly half of all
perinatal deaths are caused by LBW [5]. Low birth weight
babies have a 40 times higher mortality rate within the
first four weeks of life than babies with normal birth
weights. Babies with LBW account for 1/3 of all infant
fatalities and half of all perinatal deaths [2]. According
to WHO estimates, each year, more than 20 million LBW
babies are born throughout the world, accounting for
15.5% of all live births and roughly 95.6% of them in
developing nations [6].

According to regional statistics, low- and middle-
income countries (LMICs), which account for almost all
occurrences of LBW, bear a disproportionately heavy
burden of newborn death globally [5]. Burkina Faso,
Ghana, Malawi, Senegal, and Uganda each have a
prevalence of LBW of 13.4%, 10.2%, 12.1%, 15.7%, and
10%, respectively [7].

Numerous studies conducted in developing countries
have shown that raising the standard of prenatal care
(ANC) can dramatically lower the incidence of LBW.
Accessibility to ANC, the number of ANC visits, and the
content of ANC are all indicators of quality ANC [8-10].

The purpose of this paper is to assess the effect of
antenatal care on low birth weight in low and middle
income countries using the most recent DHS data since
2012 for each country.

Methods
Data sources

Our study analyzed DHS data from 52 low- and
middle-income nations. The DHS was created in
the 1980s as a nationally representative household
survey by the United States Agency for International
Development (USAID) [11]. We analyzed all nations with
surveys conducted since 2012. When more than one
survey has been conducted since 2012, we choose the
most recent one for each country.

Variables and measurements

Dependent variable: This study analyzed only the
numerical birth weight data contained in the DHS survey
for only the most recent children. Finally, birth weight
data were classified into two groups: Normal birth
weight (birth weight > 2500 g-4000 g) or LBW (birth
weight < 2500 g). Data from children with a missing
birth weight and overweight children were excluded
from the analysis.

Independent variables: Child birth weight s
influenced by a number of circumstances, including the
ANC. ANC is linked to socioeconomic factors as wealth
index, employment status, and educational attainment.
Birth weight is affected by ANC as well as other health
factors including the location of the delivery. These
characteristics are linked to the outcome of interest in
a similar way to maternal factors as the age of mothers,
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maternal educational status and others. In addition
to maternal factors connected to ANC and birth
weight, socioeconomic factors are also linked to child
parameters such as birth order and prior birth interval.

Statistical analysis

The study population characteristics for the chosen
countries were expressed as percentages (%) with a
95% confidence interval (Cls) in the descriptive analysis.
After taking into account potential confounders, a
multivariate logistic regression model was used to
estimate ORs as a measure of the relationships between
LBW and related risk factors. The analysis made use
of the diagnostic tests. The Hosmer and Lemeshow
statistic was used to assess goodness of fit [12]. To find
out if multi-collinearity existed, the variance inflation
factor (VIF) test was used. Stata version 14 was used
for all statistical analyses and p < 0.05 was considered
statistically significant for all tests performed in the
study.

Result

Atotal of 228,907 women aged 13-49 years formed a
sample in this study. Most of the women who had given
birth five years preceding the survey were young, aged
25-34 years with 109,330 (47.8%), had secondary level
of education 87,540 (38.2%), were working currently
118,510 (52.1%) and 154,122 (67.3%) were currently
married. Of these women, almost 133738 (61.9%)
perceived the distance to the health center as not a big
problem and 128,078 (56.0%) women were from rural
areas. The overall prevalence of low birth weight in low
and middle income countries is 11.3% [95% Cl: 11.2%,
11.4%) (Table 1 and Table 2).

The odds of having low birth weight among poorer,
middle, richer and richest household wealth were
decreased by 11% [AOR = 0.89, 95% Cl: 0.84, 0.94], 20%
times [AOR 0.80,95% Cl: 0.75,0.84), 15% [AOR0.75,95%
Cl: 0.71, 0.80], and 33% [AOR 0.67, 95% Cl: 0.67, 0.071]
compared to poorest household wealth, respectively.
Second of multiple and third of multiple births had 8.25
times [AOR 8.25, 95% Cl: 7.63, 8.92] and 33.81 times
[AOR 33.81, 95% Cl: 16.49, 69, 40] higher odds of having
low birth weight compared to single births, respectively.
Children who were 2™, 3 4t 5t 3nd 6% and above
birth order had 12% [AOR 0.88, 95% Cl: 0.81, 0.96], 13%
[AOR 0.87, 95% Cl: 0.80, 0.95], 9%[AOR 0.91, 95% ClI
0.84, 0.99], 12% [AOR 0.88, 95% Cl: 0.80, 0.95], and 7%
[AOR 0.93, 95% Cl: 0.87, 0.99] lower odds of having low
birth weight compared to first birth respectively.

Female children, later wanted and no more wanted
pregnancy had 1.28 times [AOR 1.28; 95% Cl: 1.24,
1.33], 1.08 times [AOR 1.08, 95%Cl: 1.03, 1.14] and
1.21 times [AOR 1.21, 95% Cl: 1.14, 1.29] higher odds of
being low birth weight compared to male children and
wanted pregnancy. The odds of low birth weight among
autonomous women, optimal and long preceding birth
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Table 1: Descriptive characteristics of child birth weight among No 179.058 84.1
reproductive health women in low and middle income countries. ' '
Yes 33,861 15.9
Variables Frequency Percent Media exposure
Age (years) No 75,000 34.1
Less than 24 68,372 29.9 Yes 144,927 65.9
25-34 109,330 47.8 Women’s autonomy
35-49 51,205 22.3 No 27,843 14.8
Women’s educational level Yes 160,431 85.2
No education 43,150 18.9 Residence
Primary 72,735 31.8 Urban 100,829 44.0
Secondary 87,540 38.2 Rural 128,078 56.0
Higher 25,482 11.1 Preceding birth interval
Husband’s educational level Short (< 24) 26,081 15.8
No education 37,758 19.2 Optimal (24-59) 98,236 59.4
Primary 56,844 28.8 Long (> 60) 40,885 24.8
Secondary 77,580 39.4
Higher 24,960 12.7 Ta_lble 2 Factors asspciated with low birth weight in low and
middle income countries.
Current marital status
Never in union 15,916 7.0 Variables AOR with 95%
Married 154,122 67.3 Maternal age (in years)
<24 1
Living with partner 42,612 18.6
. 25-34 0.89 (0.84, 0.93)
Widowed 2,546 11 35-49 1.0 (0.91, 1.02)
Divorced 3,372 1.5 Maternal education
separated 10,339 4.5 No formal education 1
Current working status Primary 0.81(0.77, 0.86)
No 109,062 47.9 Secondary 0.80 (0.75, 0.85)
Yes 118,510 52.1 Higher 0.78 (0.71, 0.85)
Sex of child Husband education 2
Male 112,151 50.93 No formal education 1
Female 108,039 49.07 Primary 0.93 (0.88, 0.99)
Sex of household head Secondary 0.92 (0.87, 0.98)
Male 173,764 78.9 Higher 0.84 (0.76, 0.91)
Female 46,426 21.1 Household wealth status
Type of birth Poorest 1
Single birth 216,090 98.1 Poorer 0.89 (0.84, 0.94)
2" of multiple 4,035 1.8 Middle 0.80 (0.75, 0.84)
3 of multiple 65 0.03 Richer 0.75 (0.71, 0.80)
Wealth index Richest 0.67 (0.67, 0.071)
Poorest 44,640 19.5 Ever had a terminated
pregnancy
Poorer 45,824 20.0
Middl 45,980 20.1 No 1
adie ’ ' Yes 1.08 (1.03, 1.14)
Richer 46,482 20.3 Child is twin
Richest 45,951 20.1 Single birth 1
Wanted pregnancy 27 of multiple 8.25 (7.63, 8.92)
Then 158,015 7.8 3¢ of multiple 33.81 (16.49, 69,40)
Later 44,383 20.2 Family size
No more 17,754 8.1 <5 1
Terminated pregnancy 6-10 0.93 (0.89, 0.96)
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211 0.84 (0.84, 0.96)
Media exposure

No 1

Yes 1.04 (1, 1.08)

Preceding birth interval

Short

1

Optimal 0.83 (0.79, 0.87)
Long 0.88 (0.83, 0.94)
Birth order

1st 1

2nd 0.88 (0.81, 0.96)
3 0.87 (0.80, 0.95)
4t 0.91 (0.84, 0.99)
5tn 0.88 (0.80, 0.95)
6 and above 0.93 (0.87, 0.99)

Wanted pregnancy

Then 1
Later 1.08 (1.03, 1.14)
No more 1.21 (1.14, 1.29)

Women’s autonomy

No 1

Yes 0.98 (0.93, 1.03)
Sex of child

Male 1

Female 1.28 (1.24, 1.33)

Sex of household

Male

1

Female

1.02 (0.07, 1.08)

Women’s currently working

No

1

Yes

0.77 (0.74, 0.80)

Number of ANC

<3

1

>4

0.86 (0.82, 0.89)

Residence

Urban

1

Rural

0.84 (0.81, 0.88)

interval decreased by 2% [AOR 0.98, 95% Cl 0.93, 1.03],
17% [AOR 0.83, 95% Cl: 0.79, 0.87] and 12% [AOR 0.88,
95% Cl: 0.83, 0.94] compared to those women who don’t
have an autonomy and low preceding birth interval.

The odds of a higher level of low birth weight among
children from the rural and family size of 6-10 and > 10
decreased by 16% [AOR 0.84, 95% ClI 0.81, 0.88], 7%
[AOR 0.93, 95% ClI: 0.89, 0.96] and [AOR 0.84, 95% ClI
0.84, 0.96] compared to children from urban and family
size less than 6, respectively. Women who had primary,
secondary and higher education had lower odds of
having low birth weight than women who hadn’t formal
education, and those whose partners had primary,
secondary and higher education.
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Discussion

We looked into the effect of ANC visits and other
variables on infant birth weight using information from
extensive, nationally representative demographic and
health surveys from low- and middle-income countries.

Low birth weight is still a significant public health
issue in low and middle income nations, as evidenced
by our investigation the prevalence is 11.3% [95% Cl:
11.2%, 11.4%)]. Our finding was higher than systematic
and meta-analysis results in Iran 8.5% [13], Nepal 9.4%
[14], Nigeria 6.3% [15], China 5.1% [16]. Our finding was
lower than a study done in Kenya 12.3% [17], Jordan
13.8 [18], a systemic and meta-analysis result done in
Ethiopia 14.1% [19]. Additionally, the national, regional,
and global systematic analysis found that the result of
this study was lower than estimates for the world and
sub-Saharan countries of 14.6% and 16.4% [20]. This
may be related to measures taken to reduce maternal
and newborn deaths in low-income countries [21].

Several factors contributed for the occurrence of
low birth weight. Poorer, middle, richer and richest
wealth status associated with a reduced probability of
LBW compared to the poorest. This finding is supported
by other studies [18,22]. This demonstrates that, as
shown in other settings, poverty plays a significant role
in determining birth weight [23,24]. Additionally, low-
income households might not be able to afford proper
prenatal care [25], compared to more affluent mothers,
low-income mothers consume less food overall [26].

Numerous studies have found a U-shaped
relationship between maternal age and LBW, with
teenagers and older mothers having the highest risk
[12,27]; however, this particular trend was not revealed
by our data neither was associated with LBW.

Female sex of child was statistically significant factor
for higher odds of LBW, this finding supported by other
studies in Jordan and Ethiopia [18,28]. The relationship
may result from male fetuses being expelled later than
female fetuses, so that males are more likely to be
macerated [29].

Furthermore, we found that multiple births, later
wanted and no more wanted pregnancies had higher
odds of LBW compared to single birth, male children and
wanted pregnancy. Agreeing with previous studies, the
odds of LBW decreased as the level maternal education
increased [14,18]. Women with little to no education
and/or understanding are more likely to engage in
unhealthy behaviors (e.g., smoking, drug or substance
uses, etc.). Furthermore, they might not have access to
adequate healthcare resources (such as prenatal care or
iron supplements), which could have an impact on fetal
growth [30].

Poor maternal education, rural residence and large
family size were significantly associated with increased
odds of LBW. This is in line with previous studies [18,19].
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This may be because the woman lives in an urban
area rather than a rural one, where access to medical
services, health knowledge, and dietary awareness are
more prevalent [31].

The present study showed that the odds of LBW
decreased among the mothers who had optimal and
long preceding birth interval. It is consistent with
studies done in India [32], Jordan [18]. The maternal
nutritional depletion hypothesis, which claims that a
close succession of pregnancies and the lactation period
worsen the mother’s nutritional status and that there
is insufficient time for the mother to recover from the
physiological stress and strain of the prior pregnancy
before she is subjected to the stresses of the next, is
one explanation for the connection between short birth
interval and LBW [33].

Autonomous women and higher birth order
associated with lower odd of LBW. This is supported by
other studies [34,35]. This could be as a result of low
levels of autonomy in health care decision-making,
which can result in low consumption of prenatal food
and micronutrient supplementation, which could lead
to subpar prenatal care, subpar maternal health and
nutritional status, and subpar fetal growth resulting to
LBW [36].

This study found a strong association between
having greater than or equal to four ANC visit and
reduced the odds of LBW and the result is in agreement
with previous studies [15] this is as a result of antenatal
care providing routine height and weight monitoring,
detection of medical issues with the mother or the
fetus, advise against cigarette or drug use, psychosocial
support, nutritional guidance, and early intervention
that may reduce adverse pregnancy outcomes, such as
LBW [37].

Limitation of the Study

The limitation of this study is that not include some
important predictors like maternal weight and anemia.

Conclusion

A major public health issue in low- and middle-
income nations continues to be low birth weight. Low
birth weight was found to be significantly affected by
the child’s sex, the mother’s education, the child’s birth
order, the time between births, the residence, the
type of birth, the wealth status, and ANC visits of four
and above. This conclusion shows that strengthening
women’s autonomy and women’s with multiple births
should receive more attention. In order to reduce LBW,
it is also crucial to improve family economic condition,
access to education, and quality ANC service.
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