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Quality of Antenatal Care as a Means of Safeguard for Low
Birth Weight: A Longitudinal Study in Hadiya Zone
Centeral Ethiopia regional state Ethiopia.
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Abstract
Background: A child's birth weight is an important indicator of a child's vulnerability to the risk of childhood
illness and the chances of survival. Quality antenatal care is expected to improve the birth weight. The main aim of
this study was to determine the effect of quality antenatal care on birth weight.
Method: A facility-based prospective follow-up study design was conducted among 859 mothers with gestational
age < 16 weeks. The pregnant mothers who came for their first antenatal visit were recruited and followed until the
delivery time. A standardized observational checklist was adopted and adapted to collect the longitudinal data.
During the first visit, data on socio-demographic, obstetric, and medical history was collected using an interview-
administered questionnaire, and during delivery weight of the baby was taken. Quality antenatal care service was
considered to be good, provided that mothers received 75% of the essential component of the ANC services.
General estimating equation logistic regression analysis was done to determine the effect of quality antenatal care
on low birth weight.
Result: A total of 859 babies were included in this analysis, resulting in a response rate of 100%. The incidence of
low birth weight was 17.9% (95% CI: 15.5% —20.6%). Good quality of ANC services was strongly associated
with reduced risk of having LBW by 98% (AOR=0.020 (95%CI =0.005, 0.054). In addition, the risk of having a
low birth weight baby was higher among mothers who had a history of abortion, premature delivery, and monthly
income.
Conclusion: The study highlights a high incidence of low birth weight in the study area, emphasizing the urgency
for stakeholders to take decisive action to address this problem. Increasing the quality of Antenatal Care (ANC)
services emerges as a pivotal strategy in mitigating the risk of low birth weight. Federal Ministry of Health and
other partners working in the area should promptly design and implement effective strategies to enhance the
standards of ANC services, aiming for a significant reduction in the incidence of low birth weight within the
community. [Ethiop. J. Health Dev. 2024; 38(1): 00-00]
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Background

According to the World Health Organization (WHO),
Low Birth Weight (LBW) is defined as a weight at
birth of less than 2.5 kilograms, regardless of
gestational age (1). Globally, approximately 24% of
all births are affected by LBW, leading to significantly
short- and long-term health consequences (2,3). LBW
emerges as a major determinant of mortality,
morbidity, and disability in infancy and childhood,
wielding a profound impact on infants' physical,
survival, and mental growth (4,5). Low birth weight is
identified as the single most important predictor of
infant mortality, particularly within the first months of
life (6, 7, 8). Beyond its predictive value for infant
outcomes, birth weight serves as a reflection of the
mother's past and present health status (9). Factors
contributing to LBW are multifaceted, encompassing
HIV infection, malaria, malnutrition, anemia during
pregnancy, maternal age, primi-gravida status, history
of stillbirth or miscarriage, unplanned pregnancy, short
inter-pregnancy spacing, chronic diseases, obesity, low
socio-economic status, and substance use (10, 11, and
12). Studies conducted in various countries have
consistently demonstrated the positive implication of
the quality of ANC on the incidence of Low Birth
Weight (LBW). For example, a study done in 42

economically disadvantaged regions of western China
highlighted a clear correlation between comprehensive
ANC and reduced rates of LBW, emphasizing the role
of timely and targeted interventions during pregnhancy
(13). Similarly, in Rwanda, the integration of specific
ANC components, such as nutritional counseling and
infection management, has yielded promising results in
mitigating the risk of LBW (14). These global insights
underscore the universal nature of the relationship
between ANC quality and LBW, emphasizing the
necessity for a nuanced understanding of this dynamic
within the Ethiopian context.

Despite progress in recent decades, Ethiopia has
registered a high neonatal mortality rate, currently with
37 neonatal deaths per 1000 live births, surpassing the
sub-Saharan African regional average of 29 neonatal
deaths per 1000 live births (15, 16, 17). The Ethiopian
Demographic Health Survey (EDHS) indicated the
urgency of accelerating interventions to safeguard
newborn lives through simple, cost-effective measures,
emphasizing the critical role of quality care before,
during, and after birth (15). In Ethiopia, achieving
tangible reductions in neonatal mortality necessitates
locally relevant, evidence-based interventions that are
both feasible and cost-effective (18, 19). This study in
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Ethiopia, particularly in the southern region, aims to
investigate the effect of quality antenatal care on birth
weight. Ethiopia faces significant maternal and
neonatal health challenges, and variations in healthcare
access, cultural practices, and socio-economic factors
may exist across regions. The southern part might have
distinct healthcare infrastructure and unique challenges
affecting maternal and child health outcomes. By
focusing on this region, the study aims to provide
insights into the specific determinants of birth weight,
contributing  valuable information for tailored
interventions and policies. The research addresses a
potential gap in understanding the relationship between
antenatal care quality and birth weight, ultimately
aiming to improve maternal and child health in this
specific context. This study also seeks to contribute to
reducing neonatal mortality by specifically examining
the effects of quality Antenatal Care (ANC) on birth
weight. Therefore, th a study aimed to investigate the
effect of quality antenatal care on birth weight in
Hossana town, Southern Ethiopia.

Method

Study Design, Area, and Population

Prospective follow-up study design was commenced
from July 2017 to July 2018 in Hosanna town,Centeral
Ethiopia regional state ), which is located in the
Southern part of Ethiopia. The SNNPR Finance and
Economic Development Office projected that the total
number of childbearing women in Hosanna town was
24,551, Out of this, about 4.3 % (3,646) of them are
estimated to be pregnant every year.

All public health facilities which provide maternal
health services were included in the study. The study of
the population for this study was those mothers who
have gestational age less than or equal to 16 weeks,
attended ANC and followed until delivery, and who
gave live birth. The inclusion criteria for this study
were mothers aged 18 and above, those mothers who
accepted the consent, and those mothers who gave birth
at home and who visited the health facility within 24
hours. The exclusion criteria included those mothers
who were unable to give verbal and written consent
and unable to speak and hear.

Sample Size and Sampling Technique

The present study is part of a large follow-up study
with multiple objectives. The details of the sample size
collection assumptions to address all objectives are
designated in other parts of the study published by
Hindawi (20). For the present study a sample size was
calculated with the prevalence of low birth weight
among women with greater than 3 antenatal visits (21).
However, having ANC follow-up cannot be a
guarantee for getting acceptable standard quality ANC
service, using this as a baseline data with a risk ratio of
1.5 % and 80% power,95% confidence level, the ratio
of unexposed (women who received unacceptable
quality ANC service) to exposed (women who received
acceptable quality ANC service) is 2:1and 20% loss to
follow up. The final calculated sample size was 594.
However, to increase the power of the study, taking the
first objective into consideration, all 859 women who
gave birth to single and alive babies were included in

the analysis. After being distributed proportionally
among all public health facilities in the town, we
employed systematic random sampling techniques
(every 2) to ensure the representativeness of the sample
and minimize any potential selection bias.

Data Collection Procedure

Four experienced female Bachelor of Science
midwives data collectors and two female MSc
midwifery nurse supervisors who were not the staff
members in the study area were recruited to observe
the quality of ANC service provided to pregnant
women during their ANC visits using a pretested
standard structured observation checklist adapted from
maternal and child health integrated program(22). The
data collection tool was modified based on the local
situation and the guideline (focused ANC) used during
pregnancy, which is currently used by the Ministry of
Health of Ethiopia (23). During the first visit to ANC,
an interview-administered questionnaire was also
employed, which encompasses socio-demographic
characteristics, obstetric history, and maternal and
neonatal history. during delivery, the weight of the
newborn was measured using a calibrated balanced
scale and recorded to the nearest 0.1gm. If the mother
did not visit health facilities for delivery, the data
collectors, in collaboration with the health extension
workers found in the town, were supposed to trace
them at home, based on their address registered during
the first visit, and bring them to start their postnatal
follow up within 24 hours of delivery.

To ensure the reliability of the study investigating the
impact of quality ANC on birth weight, a range of

methodological approaches were  implemented.
Standardized data collection procedures were
established to guarantee consistent measurement

techniques and tool usage across all participants.
Training and calibration sessions were conducted for
data collectors to minimize inter-rater variability, and
pretesting was carried out to identify and address
potential issues with the research design or instruments
before initiating the primary data collection.

Variables and Operational Definitions

Dependent Variable

The main outcome variable of this study was birth
weight

Birth Weight: The first weight of the newborn, which
was measured within 1 hour of birth.However, in this
study, since 52% of all births were measured after 1
hour, it becomes feasible for this study to consider
those birth weights measured within 24 hours of birth
(24). Finally, LWB was defined as a birth weight <2.5
kg, and those 2.5 kg and above were considered normal
and above normal (25).

Independent- quality of ANC service was the main
exposure of interest. It was measured by the extent to
which the pregnant women received the essential ANC
services  (appropriate  history taking, physical
examination, prescribing the appropriate treatments
and tests and counseling related to antenatal care,
technique process (how care is delivered), and
interpersonal process which all encompasses the
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manner in which care is delivered ))in each visit using
77 items. If the essential ANC services were given, it
was coded as 1; otherwise, 0; based on this idea, if
women get 75% or more of the expected essential ANC
services, it is called “good quality of care,” and if not
“poor quality” of ANC care (26,27)

The other exposure variables include socio-
demographic factors, obstetric history, and medical
history.

Data Analysis

Data was entered into Epilnfo version 3.5 and
transferred to STATA Version 14 software for
analysis. Descriptive statistics were used to describe
the data. Generalized estimating equation analysis with
binary response variable using a robust estimator and
exchangeable working correlation matrix was carried
out to control the cluster effect of the data among
women who received ANC services within the same
facility by the same ANC provider. Logistic regression
guide, a p-value < 0.2 was considered to select eligible
variables for the final model, and a p-value < 0.05 was
considered to identify statistically significant predictor
variables for birth weight.

Data Quality Assurance

In ensuring observer objectivity, observers underwent
training to maintain neutrality, with clear guidelines
provided to minimize interpretation bias. Pre-
observation briefings were conducted with care
providers, emphasizing the importance of maintaining
their usual practices during assessments to reduce the
likelihood of altered behavior. Observations spanned
an extended nine-month period to normalize the
presence of observers and minimize short-term
alterations in  behavior. Naturalistic observation
integrated ANC services into everyday situations,
reducing the chances of providers modifying their
behavior.

Moreover, the use of standardized tools and checklists
guided observations, ensuring a focus on
predetermined criteria and minimizing subjective
biases. Ethical guidelines were followed, with
informed consent obtained from care providers to
observe ANC services, maintaining ethical standards
throughout.

Training for data collectors and supervisors covered the
data  collection instrument and observational

techniques. During training, data collectors were
standardized through mock observations on a
standardized pregnant client. Weighing scales were
regularly checked and adjusted between measurements.
Supportive supervision was provided throughout the
data collection period, and immediate checks for
completeness and consistency were conducted by data
collectors, supervisors, and the investigator after data
collection.

Content validity was established by a panel of experts,
including gynecologists, obstetricians, public health
experts, midwives, and statisticians. The
questionnaire's validity was tested after translation into
Amharic, ensuring lexical equivalence through back
translation. To minimize attrition, baseline information,
including addresses and phone numbers, was collected
and stored separately from observed data in a relational
database to preserve confidentiality.

Ethical Consideration

Ethical clearance was obtained from the Research and
Ethics Committee, Department of Health Studies,
University of South Africa (UNISA). Approval to
collect data was obtained from the SNNPR Health
Bureau and Hossana City Government Health Bureau.
Both ANC clients and providers were informed about
the purpose of the study, and verbal and written
informed consent was also obtained before data
collection by explaining the goals of the study, the
credibility of the researchers’ confidentiality,
anonymity, and the freedom to opt out of the study at
any stage without negative consequences. Furthermore,
report writing does not refer to a specific respondent
with identifiers.

Result

Background characteristics of respondents

A total of 859 babies were included in this analysis,
resulting in a response rate of 100%. With mothers
aged less than 20 years, while 34(4%) of them were
mothers aged 35 years and older whereas the remaining
majority were mothers between 20 and 35. The mean
(SD) age of mother was 25 +4.2). Most of the mothers
had attended grades 9-10, 225(26.2%), and 138(16.1%)
had joined higher education colleges and universities.
With regard to the occupation of the mothers, around
399(46.4%) were housewives, and more than half,
539(62.7%) of the mothers had monthly family income
less than 2000 birr. The majority of the mothers,
601(70%), reside in urban areas (Table 1).

Table 1: Socio-demographic characteristics of the mother in public health facilities of Hossana

town Centeral Ethiopia regional state, administration (N = 859), July 2017 to June 2018

SIN Socio-demographic Frequency Percentage
1 Age
<20 154 18
20-34 671 78
>34 34 4
2 Marital status
Married 830 96.6
Never married & divorced 29 3.5%
3 Residence
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Urban 601 70
Rural 258 30
4 Religion
Protestant 478 55.6
Orthodox 168 19.6
Hawariyat 106 12.3
Muslim 104 0.3
Catholic 3
5 Educational status
Iliterate 70 8.1
Read and write 49 5.7
Grade 1-6 149 17.3
Grade 7-8 128 14.9
9-10 225 26.2
11-12 100 11.6
Higher level(12+) 138 16.1
6 Occupation
Housewife 399 46.4
Merchant 131 15.3
Gov’t employee 131 15.3
Daily laborer 120 14
Others(farmer &pastor) 78 9.1
Monthly income
<2000 birr 539 62.7
>2000 birr 320 37.3
Obstetric history to abortion history, 458(53.3%) had an abortion history

One hundred eighty (28.5%) of the mothers were at least once, and around 236 (27.5%) had a history of
primiparous, 418(66.1%) of them gave 2-4 births, and  stillbirth (Table 2).
the rest, 34(5.4%), gave 5 and more births. With regard

Table 2: Obstetric history of the mother in public health facilities of Hossana town Centeral
Ethiopia regional state, administration (N = 859), July 2017 to June 2018

S/n Variables Frequency Percentage
1 Gravidity

1 203 23.6

2-4 360 41.9

>4 296 345
2 Parity

1 180 28.5

2-4 418 66.1

>4 34 5.4
3 Abortion

history

No 401 46.7

Yes 458 53.3
4 History of

Stillbirth

No 623 72.5

Yes 236 27.5
5 History of

neonatal death

No 650 75.7

Yes 209 24.3
6 History of

premature birth

No 719 83.7

Yes 140 16.3

Previous medical history and Body mass index hypertension, cardiac case, and history of mental health

One hundred twenty-nine (15%) of the mothers had  problems, respectively (Figure 1).
greater than thirty body mass index during the first
trimester. Additionally, 69(8%), 60(7%), 9(1%), and
9(1%) of mothers had pre-existing diabetic mellitus,
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Magnitude of low birth weight
The incidence of LBW among newborn babies in
Hossana town public health facilities was 17.9%
(95%Cl: 15.5%-20.6%) Figure 2.

Predictors of low birth eight
In the GEE multivariate logistic regression analysis,
controlling potential confounders, maternal age,
gestational age, parity ,presence of a previous history
of abortion, and quality of ANC were found to be
significant predictors of LBW.

The variables examined in the study encompass ANC
quality, residence, age, occupation, marital status,
educational status, gravidity, parity, history of abortion,
history of premature delivery, history of stillbirth,

gestational age, pre-existing diabetes mellitus (DM),
and BMI at the first ANC visit.

Noteworthy findings include a significantly reduced
risk of LBW associated with good-quality ANC (AOR:
0.02, 95% CI: 0.005-0.054). Younger age, particularly
below 20 years, was linked to a lower risk of LBW
(AOR: 0.04, 95% CI: 0.013-0.167). Furthermore,
factors such as lower gravidity (1, AOR: 0.98, 95% CI:
0.917-1.054) and the absence of a history of abortion
(AOR: 0.34, 95% CI: 0.165-0.694) were linked to a
decreased risk of LBW. On the other hand, higher
parity (1, AOR: 1.4, 95% CI: 1.170-1.569), gestational
age less than 37 weeks (AOR: 0.01, 95% CI: 0.001-
0.054), and a BMI over 30 at the first ANC visit (AOR:
0.47, 95% CI: 0.211-1.031) were associated with an
increased risk of LBW. Table 3).

Table 3: Multivariable ANC quality and low birth weight among the study participants in public
health facilities of Hossana town Centeral Ethiopia regional state Ethiopia, administration (N =

859), July 2017 to June 2018

S/IN  Variable LBW COR(95%CI) AOR(95%CI)
Yes NO

1 Quality ANC
Poor quality 149 411 0.78(0.753,0.809)* 0.02(0.005,0.054)*
Good quality 5 293 1 1

2 Residence
Urban 98 501 1.1(0.994,1.116)* 0.99(0.928,1.069)
Rural 56 204 1 1

3 Age
<20 49 103 0.79(0.702,0.902)* 0.04(0.013,0.167)*
20-34 102 573 0.94(0.850,1.048) 0.86(0.773,0.951)
>34 3 29 1 1

4 Occupation
Housewife 68 332 0.99(0.903,1.081) 0.92(0.826,1.018)
Merchant 22 105 0.98(0.886,1.094) 0.98(0.872,1.091)
Daily labourer 42 80 0.82(0.738,0.934)* 0.83(0.725,0.952)
Gov. employee 10 124 1.1(0.989,1.193)* 0.99(0.879,1.135)
Others* 12 64 1 1

5 Marital status
Never married divorced 6 26 0.99(0.864,1.138)
Married 148 679 1

6 Educational status
lliterate 27 41 0.75(0.661,0.852)* 0.92(0.813,1.048)
Read and write 7 42 0.97(0.867,1.081) 1.1(0.994,1.281)
Grade 1-6 19 131 0.98(0.914,1.058) 1.1(1.028,1.268)
Grade 7-8 18 110 0.97(0.897,1.049) 1.1(0.91,1.225)
Grade 9-10 37 186 0.95(0.881,1.015)* 1(0.938,1.162)
Grade 11-12 30 66 0.82(0.735,0.908)* 0.87(0.763,1.006)
Higher level(12+) 16 129 1 1

8 Gravidity
1 39 164 0.98(0.917,1.054)
2-4 64 296 0.99(0.943,1.059)
>4 52 245 1

9 Parity
1 23 159 1.3(1.089,1.532)* 1.4(1.170,1.569)
2-4 71 347 1.2(1.046,1.462)* 1.2(1.064,1.413)
>4 13 21 1 1

10 History of abortion
No 84 316 0.94(0.897,0.994)* 0.34(0.165,0.694)*
Yes 70 389 1 1

11 History of premature
delivery
No 127 602 1(0.959,1.115)
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Yes 27 103
12 History of Stillbirth

No 113 512

Yes 41 193
13 Gestational age

< 37weeks 24 1

>37weeks 130 704
14 Pre-existing DM

No 147 646

Yes 7 59
15 BMI at first visit

<30 140 596

>30 14 109

1
0.99(0.939,1.053)

1

0.008(0.001,0.057)* 0.01(0.001,0.054)**
1 1
0.52(0.233,1.165)* 0.93(0.381,2.320)

1 1
0.55(0.304,0.983)* 0.47(0.211,1.031)

1 1

N.B. 1 = Reference Category, ** = Significant at p-value <0.05 in multivariate analysis,* Significant at p-value
<0.2 in bivariate analysis, COR: Crude Odds Ratio, AOR: Adjusted Odds Ratio, CI: Confidence interval.

Discussion

The findings of the current study revealed that 17.9%
(95% CI: 15.5% —20.6%) of the live births were low
birth weight; this is consistent with a study done in
Kambata Tembaro zone Southern Ethiopia in which
18% of the live birth were reported to be low birth
weight (28). This finding is also consistent with the
systematic review and meta-analysis study conducted
in Ethiopia, in which the pooled prevalence of LBW
was 17.3 %(29.). This study is higher compared to the
study conducted in the Amahara region of Ethiopia
which has a prevalence of 15.6%(30). Moreover, This
study was also higher compared to the study conducted
in Danglila Amhara Region Ethiopia which was
10.3%(31), with the study conducted in Debre Tabor
Hospital, Amhara Region, Ethiopia, which was
12%(32), with the findings in Addis Ababa public
hospitals which was 13.03% (33)and with the study
conducted in Jimma University Medical Center
(JUMC), Jimma Zone, Oromia Region, and South-
Western Ethiopia which was 6.7% (34). The difference
might be attributed to various factors such as varied
demographic characteristics, socio-economic status,
and health behaviors among study populations that
contributed to LBW rate differences. Temporal
variations, changes in healthcare infrastructure, and
evolving access to maternal care services may also
impact LBW rates over time. Disparities in nutritional
status, dietary patterns, socio-economic conditions, and
cultural practices related to pregnancy might have
influenced fetal growth and LBW prevalence.
Variances in the quality of maternal care services,
including antenatal care and skilled attendance during
childbirth, might contribute to the observed
discrepancies. Methodological differences in study
design, sample size, and data analysis methods might
also influence the reported LBW rates. The present
study is also higher compared to the study conducted in
Sub Saharan Africa, which was 9.76 %(35), and with
the study done in Jordan f(Jordan Population and
Family Health Survey), which was 13.8 %(36). These
differences may occur as a result of the differences in
study settings and the variation in the methodology.

According to IOM recommendation, advice is
supposed to be given to mothers during pregnancy
pertaining to nutrition, which is considered to be the

most essential strategy to improve birth outcomes like
birth weight (37, 38 & 39).

It is noted in this study that the quality of ANC and
BW was positively associated. This means good
quality of ANC significantly reduced the risk of LBW
(AOR: 0.02, 95% CI: 0.005-0.054). (This finding was
also in line with the study conducted in public hospitals
of Addis Ababa, Ethiopia, and for under five children
in Ethiopia (40, 41). Furthermore, this study is also
consistent with studies conducted in rural hospitals in
Nigeria and middle-income countries (42, 43). This
could be owing to the systematic review of randomized
clinical trials study conducted on nine studies, which
concluded that educational practice during the ANC
period contributed to favorable obstetric outcomes like
birth weight (44).

The findings of this study are also concurrent with the
study conducted in 42 poor countries of West China
(14) and with the study conducted in India, which
indicated that the risk of delivering LBW was five
times higher in women exposed to inadequate ANC
(454). According to the study done in Dhaka City,
Bangladesh, it was reported that quality ANC was
strongly related to the low birth weight of neonates
(46). Moreover, it is similar to the national survey
study conducted in Bangladesh, which showed that
mothers who received poor quality of ANC were more
likely to deliver low birth babies compared to mothers
who had received good quality of ANC (47).

In addition, this study showed that LBW was
significantly associated with gestational age. This is in
line with the study conducted in Dangla Amhara
region, Ethiopia ( 31, 48, and 49). This finding
underscores the importance of addressing maternal
health holistically in prenatal care programs. It
emphasizes the need for tailored interventions that
consider the nutritional status of pregnant women,
promoting healthy weight management and overall
well-being. Strategies aimed at preventing and
managing maternal obesity may not only contribute to
reducing the risk of LBW but also have broader
implications for the long-term health trajectories of
both mothers and their offspring.

Limitation
Ethiop. J. Health Dev. 2023; 38(1)
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This study might have been subjected to observer bias
despite the fact that stringent measures were taken to
ensure the collected data. It might have also generated
an exaggerated figure of quality because of the care
provider’s awareness of being observed. Moreover, this
study might have inflated the number of low birth
weights as 52 % of the birth weight was measured after
1 hour / within 24 hours of birth.

Conclusion and Recommendations

The incidence of low birth weight in public health
facilities of the study area was high and adherence to
the quality of ANC service had a great role in reducing
low birth weight of the newborn. Moreover, being an
urban dweller, income, preterm delivery, and history of
abortion were the predictors associated with low birth
weight of the baby. Hence, the local authorities at each
level of health sector and the nongovernmental
organizations should work harmoniously to improve
maternal and child health needs, and further strategies
should be developed to improve the quality of ANC
and its outcome.
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