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Abstract
Background: Prenatal care is one of the recommended interventions globally to improve maternal and neonatal outcomes. In
most Sub-Saharan African countries, high rates of poor pregnancy outcomes coexist with high Antenatal (ANC) coverage rates.
Therefore, in order to understand this inconsistency, this study was designed to explore the association between adequacy of
prenatal care received and low birth weight in Ndola and Kitwe, Zambia.
Method: A cross sectional study on 384 women and their babies was conducted in Ndola and Kitwe based health facilities.
Adequacy of prenatal care was evaluated according to the seven parameters defined by the Zambian Ministry of Health in the
Program for Maternal and Child Health: 1. Obstetric history 2. Intermitted Presumptive Treatment of Malaria 3. Nutritional
supplements (folic acid/iron) 4. Tetanus toxoid vaccination 5. Deworming 6. Health Education and 7. Screening tests. Data
was analysed using Stata version 13.1; low birth weight and adequacy of prenatal care were described. Associations between
adequacy of prenatal care and low birth weight were calculated and statistical significance was set at 5%.
Results: A low birth weight of 13.5% was found in the study population. The most received screening test was abdominal
pelvic scan (84.9%) and the least was the blood group (19.5%) and Rhesus factor (18.0%). On average, women received 60.9%
of the ANC screening tests. Based on our classification, only 2.9% of the participants received adequate content of prenatal
care. Only slightly above a quarter (25.8%) of women started their ANC visit in the first trimester. The study demonstrated a
statistically significant association (p value 0.001) between basic screening tests and timing of prenatal care initiation. Similarly,
a statistically significant association (p value 0.001) between essential screening tests and timing of prenatal care initiation was
observed. Receiving essential screening tests was statistically significantly associated (p value 0.025) with low birth weight and
no association observed between prenatal care and low birth weight.
Conclusion: Evaluating the adequacy of prenatal care received by mothers using appropriate classification tools is an efficient
means of identifying deficiencies in the provision of preventive services to women during pregnancy. The findings in Kitwe
and Ndola, Zambia indicate that mothers who initiated prenatal care in the first trimester were more likely to receive all the
screening tests compared to those that started in subsequent trimesters. Therefore, interventions to improve quality of prenatal
care should target timing of ANC initiation and factors related to the availability and accessibility to screening tests during
pregnancy.
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Introduction
Prenatal care is one of the most popular public health
interventions aimed at improving birth outcomes worldwide
[1,2]. It is defined as a package of regular medical and nursing
care services recommended during pregnancy that comprise of
preventive strategies [3] and this includes identifying mothers who
are at risk of having an adverse birth outcome such as a preterm or
a growth-retarded infant providing them with an array of available
medical, nutritional, and educational interventions intended to
reduce the determinants and incidence of low birth weight [4].
Although there is a general consensus among researchers that
prenatal care is necessary for both mother and child, the indices
for measuring adequacy of prenatal care differs for instance, the
Adequacy of Prenatal Care Utilization (APNCU) index does
not assess quality of the prenatal care that is delivered, only its
utilization while the Revised-Graduated Prenatal Care Utilization
Index (R-GINDEX), is a revised version of the GINDEX and
relies on case-specific prenatal care information, including the
number of prenatal visits, gestational age of the newborn, and the
date when prenatal care began. It is useful in monitoring trends in
the proportion of cases with intensive use of prenatal care [5-7].
Despite variations in the definitions of what constitutes
adequate prenatal care, various researchers in different countries
[8-10] have demonstrated that there is empirical evidence to
support the association between prenatal care and low birth
weight. However, there is a lack of this kind of research in SubSaharan African countries where high rates of ANC coverage
coexist with high rates of adverse pregnancy outcomes [11]. This
lack of consistency is due to the fact that most pertinent studies of
inadequate antenatal care concentrate on the risk profile of women
booking late or not booking at all to antenatal care [12]. Therefore,
if measurement tools for the assessment of adequacy of prenatal
care are contextualized for Sub-Saharan African countries, system
level approaches can be easily developed to address the “quality
gap” and improve the accessibility to all the services in the prenatal
care period. It is also important to note that even though many
studies indicate an association between prenatal care adequacy and
low birth weight, others still argue that LBW cannot be prevented
only by an adequate prenatal care, as birth weight is related with
complex factors, which have a multifactorial etiology [13].
Birth weight has been said to be a major determinant of
morbidity and mortality [14], LBW is defined by WHO as birth
weight below 2500g [15]. It is an important phenomenon with
respect to birth outcomes not only in developing countries but
world over and it is the most predictive factor of mortality in the
first few months of life [14]. Other than being a major contributor
of newborn and child death, low birth weight due to prematurity
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and/or restricted growth in utero, is also a major contributor of
disability globally [15]. Since babies who are of low birth weight
are at increased risk of mortality and neonatal morbidity [16,17],
detection and clinical management of such infants remains crucial.
Compared with neonates weighing 2500kg and above, low birth
weight babies are at increased risk of still birth, admission to
intensive care unit and very early neonatal death [18].
For Zambia, vulnerable groups such as babies of young
mothers, first order births, rural women and economically
disadvantaged women are reported in the Zambia Demographic
Health Survey of having higher proportions of low birth weight
[19]. Infant and child mortality rates are high in communities
with high prevalence of adverse pregnancy outcomes such as low
birth weight, preterm and small for gestational age. Low birth
weight is a major cause of perinatal mortality and both short- and
long-term infant and childhood morbidity. The survivors of low
birth weight are more likely than their heavier counterparts to
experience retarded motor development, neurological impairment,
and chronic illness [20].
Our study did not make use of any of the five indicators used
to measure the adequacy of prenatal care in the two previous studies
[21,22] because they are not developed for low-income settings,
they are not easily transferrable. Therefore this study is based
on the classification in the Zambia Demographic Health Survey,
2017. Adequacy of prenatal care was defined as having received all
the seven components of prenatal care services namely; obstetric
history, intermitted presumptive treatment for malaria, nutritional
supplements (folic acid and iron), tetanus toxoid vaccination,
deworming, health education and all ANC screening tests. The
assumption was that at least three trained health personnel were
present to provide and record the services in the ANC record
card. If any of the above components and screening tests were not
recorded in the card/ missing it was assumed that the woman did not
receive the service and a classification of “incomplete/inadequate”
prenatal care was applied. Emphasis on the services received was
the only criteria and this was thought to be very important because
usually the woman would begin her antenatal visit early enough
(in first trimester) and attend all the scheduled visits but the quality
of these visits will depend on the availability of the intervention
services at the ANC center. Therefore, adequacy of prenatal care
constituted having received all the screening tests and all the seven
interventions. This was considered critical in the determination of
birth outcomes, as it is an objective measure of having received
the recommended ANC interventions. This study has used
stringent classification (conditions) to determine the adequacy of
prenatal care compared to the conditions (classification) used in
the previous first Zambian national wide study on ANC quality
at health facilities [11]. There, it is hoped that the findings of this
study will be useful in the improvement of the quality of antenatal
care provided at urban primary health facilities in Ndola and
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Kitwe districts of Zambia. The study focused on the assessment of
adequacy of prenatal care and its association with low birth weight
in the primary health care facilities of Ndola and Kitwe.

surveyors/interviewers. All the research assistants were provided
extensive training. Field monitoring was carried out by a Principal
investigator.

Methods

The data were individually entered into a Microsoft Excel
2010 database and imported to Stata version 13.1 for analysis.
Univariate analysis was done to describe statistics of the study
participants and was computed as frequency distributions.
Association of participant characteristics and pregnancy outcomes
were assessed using chi-square. The goal of the analysis was to
determine a set of variables that best explained the variation in
the adequacy of prenatal care, screening tests received by women
and low birth weight. Adequate prenatal care content was defined
as having received all the seven components of prenatal care. The
components were classified as “Complete/Adequate” if contained
1. Obstetric history (gestational age, para, gravidity, last menstrual
period, expected date of delivery, blood pressure, height, weight,
fundus, lie, presentation, engaged, Oedema) 2. Intermitted
Presumptive Treatment of Malaria 3. Nutritional supplements
(folic acid and iron) 4. Tetanus toxoid vaccination 5. Deworming
6. Health Education and 7. Screening tests. If short of any of the
above components was classified as “Incomplete/Inadequate”.
Screening tests were categorized as basic and essential tests. A
woman was considered to have received basic tests if she did not
have a scan but was provided with all the other screening tests while
the category of essential tests was based on having recieved all the
screening tests including an abdominal scan (note: screening tests
are full blood count/Hb, blood group, rhesus factor, RPR, albumin,
glucose, HIV, abdominal scan). Broadly, the analysis of data was
arranged by the objectives of the study.

A cross-sectional study was conducted to assess the adequacy
of prenatal care and its association with low birth weight in the
primary health care facilities of Ndola and Kitwe. Quantitative
research methods were used to undertake this study. The study
proposal was approved by the Tropical Diseases Research Ethics
Committee (TDRC) and the inception of the study was undertaken
after the approval. A two-stage sampling procedure was adopted
to select the health facilities and the study participants. In the first
stage all the urban health facilities in Ndola and Kitwe were ranked
from 1 to 46 based on the Zambian Ministry of Health facility
listing. A total of twenty out of forty six urban health facilities
were selected from the Ndola and Kitwe so that using convenient
sampling ten urban health facilities from each city could be
included in the study. Health facilities that had delivery facilities,
offering both antenatal and postnatal services were selected for
inclusion in the study. Approval for health facility inclusion in the
study was obtained from the Copper belt provincial Health Office.
The sample size was estimated at 384 and the study recorded
a 100% response rate maybe owing to the fact that this was a
facility based study conveniently presented to postnatal clients.
The second stage of sampling, interviews were taken for each
postnatal clinic in Ndola and Kitwe. Women were recruited to the
study using systematic random sampling. Every third woman that
reported for postnatal services was enrolled after a random start
had been determined for each clinic. Women were enrolled in the
study as long as they met the eligibility criteria. The eligibility
criteria included residents of Ndola and Kitwe attending postnatal
clinic services and were willing to sign the consent form. A consent
form was developed in the local language that was approved by
Tropical Diseases Research Ethics Committee (TDRC). The
Consent form for each interview was filled and signed by a witness
at health facilities and its record was maintained along with other
data forms. Written consent was mandatory although it was not
possible for some women for the reason that they were illiterate
(unable to read or write) and had to use ink thumb print.
The data was collected on objectively developed semistructured questionnaire from October-November 2019. A total of
ten research assistants were engaged for data collection and each
five member team consisted of a team leader/supervisor and four
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Results
Socio-demographic characteristics
A total number of 384 women were interviewed and this
represented 100% response, Table 1 provides a summary of the
socio-demographic characteristics. Slightly close to half (47.1%)
of the respondents were aged below 24 years old. Slightly Over
three quarters (79.4%) were in a marriage relationship. Above one
third of the women reported having gone only up to primary school
(35.7%) and slightly more than one third reported to have attained
secondary (39.3%) level of education. The paternal education
profile showed that close to half (46.4%) had gone up to secondary
education level. Almost three quarters (71.1%) of the respondents
were housewives and similarly paternal occupation accounted for
close to three quarters (73.4%).
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Maternal Age

n

(%)

0-24

181

(47.1)

25-34

165

( 43)

45-49

38

(9.9)

Total

384

(100)

Marital Status
Married

305

(79.4)

Single

49

(12.8)

Divorced/separated

30

(7.81)

Total

384

(100)

Components of Prenatal Care Services
Screening Tests
The mandatory ANC screening tests according to the
Zambian Ministry of Health are full blood count/Hb, blood group
and Rhesus factor, RPR, albumin, glucose, HIV and abdominal
scan. Figure 1 is a summary of proportions of ANC screening tests
received by women during prenatal care period. The most received
ANC screening test was the scan (84.9%) and the least was the
blood group and Rhesus factor (19.5%). None of the screening
test was received by all (100%) the women during their ANC visit.
However, on average, women received over half (60.9%) of the
ANC screening tests. Only 8.1% and 7.8% women received basic
and essential content of screening tests respectively.

Maternal Education
Primary

137

(35.7)

Secondary

151

(39.3)

Tertiary

96

(25)

Total

384

(100)

Paternal Education
Primary

90

(23.4)

Secondary

178

(46.4)

Tertiary

55

(14.3)

Not applicable

61

(15.9)

Total

384

(100)

Maternal Occupation

Obstetric history parameter

n

(%)

Housewife

273

(71.1)

Gestational Age

304

-79.2

Formal job

55

(14.3)

LMP

384

-100

Informal job/business

40

(10.4)

EDD

378

-98.4

Not applicable

16

(4.17)

Gravida

383

-99.7

Total

384

(100)

Para

375

-97.7

Fundus

381

-99.2

Paternal Occupation
Formal job

282

Lie

367

-95.6

(73.4)

Presentation

355

-92.5

376

-97.9

Informal job/Business

36

(9.38)

Engaged

Unemployed

59

(15.4)

Oedema

363

-94.5

Not applicable

7

(1.82)

Blood Pressure

309

-80.5

Total

384

(100)

Weight (W)

378

-98.4

Height (H)

319

-83.1

Table 1: Socio-demographic characteristics.
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Figure 1: Screening tests received at ANC.
Obstetric History
Table 2 shows that almost all the 13 parameters of the obstetric
history including physical examination were done among the
respondents in varying proportions. Findings further show that over
half (57.3%) of the women had a complete obstetric history taken.

Table 2: Proportions of obstetric history parameters received.
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Nutritional Supplements

Health Education

The findings in Table 3 indicate that 3.9% received neither
iron nor folic acid during pregnancy. While 6.5% received either
iron or folic acid supplements.

The findings show that almost all the women (99.5%) had
received health education during the prenatal care period.

Nutritional supplements

n

(%)

Neither iron nor folic acid

15

(3.91)

Either iron or folic acid only

25

(6.51)

Iron and folic acid

344

(89.58)

Total

384

(100.00)

Tetanus Toxoid
Out of the women who were not fully protected against
Tetanus, more than three quarters (83.9%) received an injection of
Tetanus Toxoid.
Intermittent Presumptive Treatment of malaria
Slightly below three quarters (73.4%) of the women received
intermittent presumptive treatment of malaria.

Table 3: Nutritional supplements received.

Adequacy of prenatal care and screening tests

Deworming

The results summarized in Table 4 show that only 2.9% of
women received all the seven ANC components (adequate prenatal
care) with 1.6% of the women receiving basic content of screening
tests and 1.6% essential content of screening tests.

The study found more than three quarters (84.6%) of women
received deworming tablets during the prenatal period.
ANC Services Received
Adequate ANC
Inadequate ANC
Total

n
11
373
384

Basic package
n
(%)
6
(1.56)
0
(0)
6
(1.56)

(%)
(2.9)
(97.1)
(100)

Screening tests

Essential package
n
(%)
5
(1.30)
0
(0)
5
(1.30)

Key
Basic package – all screening tests excluding abdominal scan
Essential package – all screening tests including abdominal scan
Adequate ANC – Received all the 7 components
Inadequate ANC – Received less than 7 components

Table 4: Proportions of Adequacy of prenatal care and screening tests received.
Only slightly more than one quarter (25.8%) of women initiated their ANC visits in the first trimester of their pregnancy. The rest
started the prenatal care visit after the first trimester (74.2%).
Chi-square test findings
Association between adequacy of prenatal care and timing of ANC initiation
Table 5 shows that there was no significant association (p value 0.607) between adequacy of prenatal care and timing of prenatal care
initiation.
APNC
Inadequate
Adequate
Total

ANC initiation
After 1st Trimester
275
(96.49)

Within Trimester 1
98
(98.99)
1

(1.01)

10

(3.51)

99
(100)
285
(100)
Pearson chi2(1) = 0.2646 1-sided Fisher’s exact = 0.515 Fisher’s exact = 1

Total
373
(97.14)
11

(2.86)

384

(100)

Pr = 0.607

Table 5: Adequacy of prenatal care versus timing of ANC initiation.
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Association between timing of ANC initiation and having received basic screening tests
Tables 6 show that there was a statistically significant association between timing of prenatal care initiation and having received
basic screening tests (p value 0.001).
Timing of ANC initiation
Basic Tests

Within1stTrimester

After 1st Trimester

Total

n

(%)

n

(%)

n

(%)

0

0

(0.00)

1

(0.35)

1

(0.26)

1

0

(0.00)

6

(2.11)

6

(1.56)

2

5

(5.05)

30

(10.53)

35

(9.11)

3

18

(18.18)

15

(5.26)

33

(8.59)

4

20

(20.20)

39

(15.36)

59

(15.36)

5

31

(31.31)

85

(29.82)

116

(30.21)

6

19

(19.19)

68

(23.86)

87

(22.66)

7

2

(2.02)

15

(5.26)

17

(4.43)

8

4

(4.04)

26

(9.12)

30

(7.81)

Total

99

(100)

285

(100)

384

(100)

Pearson chi2 (8) = 26.08 Pr = 0.001

Table 6: Timing of ANC initiation and having received basic screening tests.
Association between low birth weight and having received basic/essential screening tests
Findings in Table 7 show that there was no significant association between basic screening tests and low birth weight (p value
0.064) while Table 8 showed a statistically significant association between essential screening tests and having a low birth weight (p
value 0.025).
Birth Weight
> 2500kg

Basic Tests

n

6

(%)

< 2500kg

Total

n

(%)

n

(%)

0

2

(0.6)

2

(3.85)

4

(1.04)

1

27

(8.13)

4

(7.69)

31

(8.07)

2

26

(7.83)

2

(3.85)

28

(7.29)

3

55

(16.57)

2

(3.85)

57

(14.84)

4

95

(28.61)

16

(30.77)

111

(28.91)
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86

(25.9)

19

(36.54)

105

(27.34)

6

15

(4.52)

2

(3.85)

17

(4.43)

7

26

(7.83)

5

(9.62)

31

(8.07)

Total

332

(100)

52

(100)

384

(100)

Pearson chi2(7) = 12.5867

Fisher’s exact = 0.083 Pr = 0.064

Table 7: Basic Screening Tests and Low Birth Weight.
Birth Weight
> 2500kg

Essential Tests

< 2500kg

Total

n

(%)

n

(%)

0

0

(0.00)

1

(1.92)

1

(0.26)

1

5

(1.51)

1

(1.92)

6

(1.56)

2

29

(8.73)

6

(11.54)

35

(9.11)

3

32

(9.64)

1

(1.92)

33

(8.59)

4

57

(17.17)

2

(3.85)

59

(15.36)

5

98

29.52)

18

(34.62)

116

(30.21)

6

71

(21.39)

16

(30.77)

87

(22.66)

7

15

(4.52)

2

(3.85)

17

(4.43)

8

25

(7.53)

5

(9.62)

30

(7.81)

Total

332

(100)

52

(100)

384

(100)

Pearson chi2(8) = 17.56

n

(%)

Fisher’s exact = 0.020 Pr = 0.025

Table 8: Essential Screening Tests and Low Birth Weight.
Association between prenatal care and low birth weight
There was no significant association (p value 0.671) between prenatal care content and low birth weight.
Birth weight
Normal weight
n

(%)

Low Birth Weight

Total

n

(%)

n

(%)

Inadequate

323

(97.29)

50

(96.15)

373

(97.14)

Adequate

9

(2.71)

2

(3.85)

11

(2.86)

332

(100)

52

(100)

384

(100)

Total

Pearson chi2(1) = 0.0508 Pr = 0.822 Fisher’s exact = 0.585 1-sided Fisher’s exact = 0.822
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Discussion
The current study provides important findings regarding the
relationship between prenatal care and low birth weight based on
a contextualized classification of adequacy of prenatal care. The
study recorded a prevalence of 13.5% low birth weight in the
urban districts of Ndola and Kitwe, a finding that is slightly higher
than what was obtained in Lusaka the capital city of Zambia and
that of the national level for births with a reported birth weight
in the 2018 Zambian Demographic Health Survey report [23].
The study examined the quality of ANC that women received
during their most recent ANC visit and the findings revealed that
although ANC attendance is high in Zambia, very few mothers
initiate prenatal care visits in the first trimester and only a minimal
proportion of women receive adequate prenatal care services
in line with our classification. The majority of mothers did not
receive the screening tests and insufficient provision of ANC
screening tests is a challenge because this had an effect on the
overall classification of adequacy of prenatal care. This result is
similar to the observation made in the national scale survey on
the quality of antenatal services in Zambia [11]. The unexpected
result regarding screening tests is the finding that the scan was
the most received screening test by the women compared to all
the other tests. This finding is interesting because, while all the
other screening tests are provided at no cost at the ANC, a scan
is not provided free of charge. It might have scored the highest
received test because of the levels of emphasis on the importance
of abdominal scan during pregnancy. It is expected that the least
received tests would be ABO blood group and Rhesus factor. This
could be due to the fact that maybe mothers are asked to have
the screening tests based on need, contingency or availability of
time. This is supported by the observation in a study that assessed
the implementation of action protocols dictated by antenatal risk
factors noted at the initial (booking) antenatal visit [24]. Providing
prenatal care services based on perceived risks has enormous
negative implications on the quality of prenatal care received. Like
the previous researcher, this study observed that this “quality gap”
is an indication that there are still many “missed opportunities” at
ANC for delivering effective interventions to improve maternal
and newborn health [11].
The present study also demonstrated that although timing
of first ANC attendance is an important aspect of adequate
prenatal care, only slightly close to a quarter of women turned up
for their first ANC in the first trimester. This is an unsatisfactory
indicator because adequate prenatal care according to many
classifications encompasses early initiation of ANC preferably in
the first trimester so as to allow for early detection and prevention
of pregnancy complications. This is demonstrated in a previous
research that indicated that adequate prenatal care coupled with
skilled attendance at birth can prevent maternal deaths [25].

8

The study demonstrated a statistically significant association
between screening tests and timing of prenatal care initiation. This
is an essential finding as it points to the benefits of early initiation
of ANC, which not only imply increased opportunities for
trained health personnel to detect early any complications during
pregnancy but also enough time in the ANC period for the woman
to have all her recommended screening tests done if they were
not done on the first ANC visit. Similar observation was made
[18] in another study that more ANC protocols were followed if
mothers booked early rather than after 24 weeks. Adequacy of
prenatal care did not predict low birth weight in our current study
probably because only a few women received adequate/complete
content of ANC interventions. The finding is also supported by a
study that got a similar result based on another classification of
adequacy of prenatal care [18] and authors argue that LBW cannot
be prevented only by an adequate ANC, as LBW is associated
with factors of complex and multifactorial etiology. There was
a statistically significant association between having received an
abdominal scan (essential screening tests) and low birth weight.
This probably indicates the important role that the abdominal
scan plays in the process of prenatal care and consequently birth
outcome. The important role played by the abdominal scan has
been well conceptualized by healthcare providers and in this study
abdominal scan is the most received screening test among women.
From our findings and available literature on the subject, it is
clear that the collective evidence regarding the efficacy of prenatal
care to prevent low birth weight is still mixed [18]. Other studies
indicate [8-10] that the quantitative adequacy of prenatal care
has an independent effect on pregnancy outcome, when assessed
through the occurrence of low birth weight infants while others
indicate otherwise. This difference in findings may be attributed
to the difference in the definition of what constitutes prenatal care
and adequate prenatal care use.

Limitations
The sample of the participants consisted only of women from
government health facilities. This presents a missed opportunity to
compare the quality of adequacy of prenatal care between private
and government based facilities. Furthermore, this study only
considered the prenatal care services provided as well as outcome
and overlooked the infrastructural parameters in determining
quality of ANC. The study could have been more informative
if it also collected qualitative data on the research questions to
obtain the actual reasons for not having received certain ANC
services during pregnancy. Despite the stated limitations, the
use of exit interviews for data collection as well as checking for
correspondence of collected information on ANC cards enabled us
to eliminate recall bias from our study hence increasing the quality
of data collected.
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Conclusions
Adequacy of prenatal care did not significantly explain the
prevalence of low birth weight in Ndola and Kitwe based health
facilities. Timing of ANC initiation was crucial in determining
the amount of screening tests received. Majority of mothers
did not receive all the prescribed ANC screening tests and this
had a negative effect on the proportion of women that received
adequate prenatal care services. Despite interplay of various
factors that contribute to adequacy of prenatal care, screening
tests had a larger role to play in this study and because of this;
the proportion of women receiving high quality ANC was low.
Therefore, interventions to increase proportions of mothers that
receive adequate prenatal care services should include a system
level approach that improves the accessibility to all the services
in the prenatal care period including all the ANC screening tests.

Recommendations
The maternal child Health program is a very important
component of the primary health care system in any health system,
therefore, government should allocate adequate resources for
ANC services such as screening tests if they are to improve and
meet the sustainable development goals. It is recommended that
women start their prenatal care visits early enough in the first
trimester as this will provide them with enough time before date
of delivery to receive all the recommended ANC components
including screening tests. Health facilities should provide all the
required ANC services and not to provide them on need basis such
as only women presents with signs and symptoms of a pregnancy
complication, but it should be a full ANC package. More research is
needed to develop tools and methods of contextualizing adequacy
and quality of prenatal care in our settings. This is important in that
public health researchers will be able to objectively measure the
quality of prenatal care services and link it to outcomes. This can
then be used to develop targeted interventions to improve maternal
and child health programs in Zambia and other countries in SubSaharan region.
Declarations
Competing interests
The author declares no competing interests

Authors’ contributions
DM was the Principle Investigator and was involved in
all stages of study and this included conceptualization, proposal
writing, methodology, data collection, data analysis and final report
writing. TN and EC were involved in supervising data collection,
data analysis and interpretation of the study, HTN was involved in
data analysis, interpretation and report writing, BM, VS, RZ and
IM were involved in study supervision and data collection, DM
9

was involved in final report editing and writing. All the authors
gave their expert contributions and approval for the manuscript
publication.

Acknowledgement
The research team wishes to sincerely appreciate the mothers
for taking part in the study. Thanks to the Tropical Diseases
Research Ethics Committee for giving approval to conduct this
study. We also thank the hard work of the research assistants. Last
but not the least, we wish to thank Amref Africa HQ for financing
the study.

References
1.

Fotso JC, Ezeh AC, Essendi H (2009) Maternal health in resourcepoor urban settings: how does women’s autonomy influence the
utilization of obstetric care services? Reprod Health 6: 9.

2.

Bilenko N, Hammel R, Belmaker I (2007) Utilization of antenatal care
services by a semi-nomadic Bedouin Arab population: evaluation of
the impact of a local Maternal and Child Health Clinic. Matern Child
Health J 11: 425-430.

3.

Ministry of Health, Zambia. Draft ANC guidelines, 2018.

4.

Alexander GR, Korenbrot CC (1995) The role of prenatal care in
preventing low birth weight. Future Child 5: 103-120.

5.

Alexander GR, Kotelchuk M (1996) Quantifying the adequacy of
prenatal care: a comparison of indices. Public Health Rep 111: 408418.

6.

Ng R, Macdonald EM, Loutfy MR, Yudin MH, Raboud J, et al.
(2015) Adequacy of prenatal care among women living with human
immunodeficiency virus: a population-based study. BMC Public Health
15: 514.

7.

Kotelchuck M (1994) Overview of Adequacy of Prenatal Care
Utilization Index.

8.

Barros H, Tavares M, Rodrigues T (1996) Role of prenatal care in
preterm birth and low birthweight in Portugal. Journal of Public Health
Medicine 18: 321-328.

9.

Tayebi T, Zahrani ST, Mohammadpour R (2013) Relationship between
adequacy of prenatal care utilization index and pregnancy outcomes.
Iranian journal of nursing and midwifery research 18: 360-366.

10. Tayebi T, Hamzehgardeshi Z, Ahmad Shirvani M, Dayhimi M, Danesh
M (2014) Relationship between Revised Graduated Index (R-GINDEX)
of prenatal care utilization & preterm labor and low birth weight. Glob
J Health Sci 6: 131-137.
11. Kyei1 NA, Chansa C, Gabrysch S (2012) Quality of antenatal care
in Zambia: a national assessment. BMC Pregnancy and Childbirth
12:151
12. Raatikainen K, Heiskanen N, Heinonen S (2007) Under-attending free
antenatal care is associated with adverse pregnancy outcomes. BMC
Public Health 7:268
13. Branco da Fonseca CR, Strufaldi MWL, de Carvalho LR, et al. (2014)
Adequacy of antenatal care and its relationship with low birth weight
in Botucatu, São Paulo, Brazil: a case-control study. BMC Pregnancy
Childbirth 14: 255.
Volume 03; Issue 01

Citation: Mulenga D, Nyirenda T, Nyirenda HT, Mobegi D, Mubita B, et al. (2020) Adequacy of Prenatal Care and its Association with Low Birth Weight in Ndola and
Kitwe, Zambia. J Preg Child Health 03: 108. DOI: 10.29011/JPCH-108.100008
14. Atuahene M, Mensah D, Adjuik M (2015) A cross-sectional study of
determinants of birth weight of neonates in the Greater Accra region of
Ghana. Maternal Health. Neonatology and Perinatology 1: 1:23.

21. Yoong AFE, Lim J, Hudson CN, Chard T (1992) Audit of compliance
with antenatal protocols. BMJ 305:1 184-186.

15. UNICEF, WHO low birth-weight: country, regional and global estimates,
New York: UNICEF and WHO; 2004

22. Zhou H, Wang A, Huang X, Guo S, Yang Y, et al. (2019) Quality
antenatal care protects against low birth weight in 42 poor counties of
Western China. PLOS ONE 14: e0210393.

16. Zambia: Profile of preterm and low birth weight prevention and care,
2015, Country profiles. Project concern, USAID.

23. Central Statistics Office, Zambian Demographic Health Survey report
(ZDHS 2018).

17. Girma S, Fikadu T, Agdew E, Haftu D, Gedamu G, et al. (2019) Factors
associated with low birthweight among newborns delivered at public
health facilities of Nekemte town, West Ethiopia: a case control study.
BMC Pregnancy Childbirth 19: 220.

24. Girma S, Fikadu T, Agdew E, Haftu D, Gedamu G, et al. (2019) Factors
associated with low birthweight among newborns delivered at public
health facilities of Nekemte town, West Ethiopia: a case control study.
BMC Pregnancy Childbirth 19: 220.

18. Amosu AM, Degun AM (2014) Impact of maternal nutrition on birth
weight of babies. Biomedical Research 75-78.

25. Bayou YT, Mashalla YS, Thupayagale-Tshweneagae G (2016) The
adequacy of antenatal care services among slum residents in Addis
Ababa, Ethiopia. BMC Pregnancy Childbirth 16: 142.

19. Central Statistics Office, Zambian Demographic Health Survey report
(ZDHS 2017).
20. Alexander GR, Kotelchuck M (1996) Quantifying the adequacy of
prenatal care: a comparison of indices. Public Health Rep 111: 408418.

10

Volume 03; Issue 01

