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ABSTRACT

Background: The World Health Organisation
(WHO) through its member states has implemented
Focused Antenatal Care (FANC) models and 2016
ANC guidelines. Conventional analyses on ANC
uptake have focused on women having at least four
ANC visits regardless of when the women have such
visits. Therefore, we present the uptake of at least
four early ANC (ANC4+) visits amongst women of
reproductive age in Zambia between 2007 and 2019
using the Zambia Demographic and Health Survey
(ZDHS).

Methods: We used data from ZDHS collected
between 2007 and 2019. All women aged between
15-49 years were included in this analysis. The
outcome was early ANC4+ defined as having at least
four ANC visits and having the first ANC visit
within four months of pregnancy. Weighted
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univariate, bivariate logistic regression and
multivariate logistic regression was conducted in
Stata version 17. To determine whether a factor was
included in the model, the likelihood ratio test was
used with a statistical significance of P< 0.05 as the
threshold.

Results: Of the 20661, 11633 (56%) of the women
had attended early initiation of ANC4+. We
observed increasing trends in the proportion of
women with early initiation of ANC4+ from 55% in
2007 to 63% in 2018/19. The main determinants of
early initiation of ANC4+ were age, parity, survey
year, highest education level and wealth index
quintile. There was a decreasing trend in the odds in
early initiation of ANC4+ with the number of parity
while there was an increasing trend in the odds in
early initiation of ANC4+ with higher level of
education.  Being from richer household was
associated with reduction in the likelihood of
ANC4+ (OR=0.81, 95%CI: 0.66-0.99, P=0.03). Of
the 12333 women with at least 4 ANC visits
regardless of timing of their first visit, 27% reported
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late for ANC.

Conclusion: The uptake of early ANC4+ increased
between 2007 and 2019 in Zambia. However, there
were inequalities due to age, parity, survey year,
highest education level and wealth index quintile.
Our current analytical approach has demonstrated
that 27% of the women that would have been
misclassified as having at least ANC4+ using
conventional analysis were actually late for ANC.
We provide some key considerations in ensuring that
Zambia and other similar settings are able to achieve
universal coverage of antenatal care by 2030.

INTRODUCTION

The World Health Organisation (WHOQO) has
implemented several antenatal care (ANC) models
since 2000." Some of the ANC models include
Focused Antenatal Care (FANC) implemented in
2000. The FANC recommends at least four ANC
(ANC4+) visits for women with uncomplicated
pregnancies.” Most countries in Africa have
experienced reduction in maternal and child
mortality because of improved health care system.
Despite this several women in Africa do not
complete the required minimal number of antenatal
care (ANC) visits due to late presentation for ANC.?
Despite low uptake of ANC services under the
FANC model, the WHO doubled the number of
ANC visits in 2016 ANC guidelines.* This model
prioritizes person-centred healthcare, wellbeing of
women and families, and a positive perinatal and
maternal outcome. These guidelines are supported
by evidence from high income countries (HICs)
where there was reduction in perinatal death and
improvements in women's perception of care-
quality as compared to the FANC model.°

Although analyses exist in the context of Zambia on
uptake of ANC services” ' and timing of ANC
services.” Our study is also the first to explore what
factors are associated with both early initiations of
ANC and attendance of four or more ANC visits
using a combined outcome variable in the context of
Zambia. Therefore, the present analysis is less likely
to over-estimate the true proportion of women with

ANC4+ visits since mostly the women with at least 4
ANC visits since most women with at least four
ANC visits but with first ANC visit was after five
months tend to have pregnancy complications.
Furthermore, the results of this study have potential
to provide insight into potential barriers for
initiation of ANC4+ visits in Zambia by providing
key information to guide policy makers working in
maternal and reproductive health. The aim of this
study is to assess trends and socio-economic
determinants of early ANC4+ utilization in Zambia,
2007-2019. The specific objectives were to: (a)
estimate the proportion of women in Zambia who
initiated antenatal care early and completed at least
four visits (ANC4+) between 2007 and 2019;(b)
assess the influence of education, wealth, parity, and
residence on early ANC4+ uptake, adjusting for
confounders; (c) examine trends in the uptake of key
ANC services over time; and (d) explore patterns
and determinants of ANC timing and frequency,
with afocus on early and adequate attendance.

METHODS
Study Design

A secondary analysis of the women's questionnaire
data from three Zambia Demographic and Health
Surveys (ZDHS) administered between 2007 and
2019.> ™" This ZDHSs collected data from female
participants on maternal and child health and
healthcare use, contraception and women's socio-
economic status. All women aged between 15-49
years were included in this analysis. Furthermore,
only women that had given at least one birth during
in each survey preceding five years were included in
the analysis.

Sampling Procedure

The sampling frame used for the 2014 and 2018
ZDHS is the frame of the 2010 Census of Population
and Housing of the Republic of Zambia (CPH)"
while the sampling frame for 2007 ZDHS was
adopted from the Census of Population and Housing
of the Republic of Zambia (CPH) conducted in
2000.° The sampling frame is a complete list of all
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census standard enumeration areas (SEAS) created
for the 2000 and 2010 ZPHC depending on the wave
of the ZDHS. ASEA s a geographic area that covers
an average of 130 households or 600 persons. The
sampling frame contains information about the SEA
location, type of residence (urban or rural), and the
estimated number of residential households. The
ZDHS samples were stratified and selected in two
stages. A total of 320 SEAs were selected with
probability proportional to size in the first stage. In
the second stage, 300 households were selected.
Prior to selection of the households, listing of the
households in the selected clusters was done.

Data Management

We combined data from the 2007, 2013-4 and 2019
ZDHS. We classified the variables as relating to
external environment (rural/urban location, survey
year, and region of residence), socio-demographics
(age of the woman, household wealth index,
education, marital status and number of children
ever born), knowledge (frequency of listening to
radio or watching television)) and enablers
(permission to visit health services, money to pay for
health services, distance to health facilities,
presence of companion, and desire for pregnancy).”
We also extracted the tests performed during ANC
visits (blood, urine and blood pressure) as well as the
services that were received (Iron tablets for 90+
days, HIV testing and counselling, sulfadoxine-
pyrimethamine (SP)/Fansidar for malaria
prophylaxis) amongst the women that had ANC."

The primary outcome was whether women had four
or more antenatal care visits with a skilled service
provider, namely a doctor/medical officer, clinical
officer, assistant clinical officer, or nurse/midwife,
with the first visit occurring in or prior to the four
months of pregnancy.” This analysis included
women with their most recent birth within two years
preceding each ZDHS.

Statistical Analysis

We calculated counts, weighted percentages,
weighted odds ratios (OR) and their associated 95%

confidence intervals (95%CI). We performed data
management and analysis using Stata version 16
(Stata Corp., Texas, USA). The weighting variable
from each of the MDHS was divided by 1000000.”
We further calculated the equal weights for each
sample cluster and divided the average weight for
each cluster by three (as data from three survey
rounds being used together), as illustrated by
Friedman and Jang in 2002" and used in Ng'ambi et
al. for ANC study conducted in Malawi.” We
conducted weighted univariate, bivariate and
multivariable logistic regression analysis of the
effects of each of the predictor variables on the
binary endpoint of early initiation of ANC4+.”
Multiple weighted logistic regression models were
used with a forward and backward step-wise
selection method. To determine whether a factor was
included in the model, the likelihood ratio test (LRT)
was used with a statistical significance of P< 0.05 as
the threshold.

Ethical Considerations

The individual consent was conducted by Zambia
Statistical Agency (ZSA) during the DHS 2007,
2013-14 and 2019. We obtained permission to use
this data from the MEASURE DHS. The Zambia
DHS datasets were downloaded from
https://www.dhsprogram.com/data/available-
datasets.cfm. As this study used secondary
anonymised data, individual informed consent was
not required.

RESULTS
Characteristics of women included in this study

Table 1 shows the characteristics of the women
included in the study. A total of 20661 women were
evaluated between 2007 and 2019. Of these 4099
(20%) were interviewed in 2007 ZDHS; 9257 (45%)
were interviewed in the 2013/14 ZDHS while 7305
(36%) were interviewed in the 2018/19 ZDHS. We
observed variation in the proportions of women by
age group, with most of the women being aged 20-
24 years while the minority were aged between 45 to
49 years (see Table 1). The median age of the
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respondents was 28 years (interquartile range (IQR):
23-34). Between 2007 and 2019, the highest
proportion of women had between 2 and 3 children
previously (33%) while the lowest proportion of the
women had one child (22%). The median number of
previous children was 3 (IQR: 2-5). Most women
had primary education while the minority had
tertiary education (see Table 1). Nearly 44% (9290 of
20661) were from households of poor socio-
economic position and we observed a higher
proportion of the households from poor socio-
economic position in Zambia between 2007 and
20109.

Sixty-two percent of the women were from rural
areas while 38% were from the urban areas, and

more women were interviewed from rural areas (see
Table 1). Although 8986 of 20661 listened to radio
between 2007 and 2019, we observed a decreasing
trend from 54% in 2007 to 32% in 2018/19. Overall,
the minority of women (5498 of 20661) watched a
television (TV) for more than once a week but the
numbers watching TV increased from 23% in 2007
to 28% in 2018/19. Over the 2007 to 2019 surveys,
women cited different barriers for them to access
ANC, and these barriers had different trends (see
Table 1). The major barriers were long distance to
health facilities (39% of 20661) and lack of money
to use in accessing health services (27% of 20661).
Across the survey populations, most of the women
were married while the lowest proportion were
widowed (see Table 1).

Table 1: Characteristics of women Interviewed during the Zambia Demographic and Health Surveys Conducted

between 2007 and 2019
Characteristics (n =20661) Total 2007 2013-14 2018-19
n % N % n % n %
Total 20661 100.0 4099 100.0 9257 100.0 7305 100.0
Age group
15-19 1939 9.3 361 8.7 848 9.0 730 10.0
20-24 5067 24.4 1042 25.3 2139 23.0 1886 25.6
25-29 4996 24.3 1103 26.8 2262 24.5 1631 22.6
30-34 4005 19.6 782 19.2 1865 20.6 1358 18.5
35-39 2755 135 476 11.8 1280 13.8 999 14.0
40-44 1468 7.0 246 6.1 679 7.1 543 7.2
45-49 431 2.0 89 2.2 184 2.0 158 2.0
Number of children ever born
1 4481 21.7 797 19.2 1890 20.4 1794 24.8
2-3 6788 33.3 1352 33.2 2996 32.9 2440 33.8
4-5 4699 22.8 988 24.1 2144 23.3 1567 21.4
6+ 4693 22.2 962 235 2227 234 1504 20.0
Education level
None 2199 104 520 12.7 954 10.1 725 9.6
Primary 11055 535 2459 60.1 4924 53.6 3672 49.5
Secondary 6587 321 1004 24.3 3004 321 2579 36.5
Tertiary 820 4.0 116 2.8 375 4.2 329 4.4
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Wealth index quintile

Poorest 4750 22.5
Poorer 4540 21.2
Middle 4523 20.9
Richer 3839 19.5
Richest 3009 15.9
Residence
Urban 7608 37.6
Rural 13053 624
Sources of antenatal care knowledge
Frequency of listening to radio
Less than once a week 11670 56.4
At least once a week 8986 43.6
Frequency of watching television
Less than once a week 15163 715
At least once a week 5498 28.5
Barriers to access antenatal care
Permission to visit health services
Big problem 803 3.8
Not big problem 19858  96.2
Money to pay for health services
Big problem 5585 26.7
Not big problem 15076  73.3

834 20.4 2021 22.1 1895 241
829 20.1 2033 21.1 1678 22.0
909 21.0 2134 21.6 1480 19.9
935 229 1718 19.0 1186 18.2
592 15.6 1351 16.2 1066 15.7
1460 35.8 3747 39.7 2401 36.1
2639 64.2 5510 60.3 4904 63.9
1868 46.3 4791 51.6 5011 68.2
2231 53.7 4461 48.4 2294 31.8
3179 76.8 6549 68.7 5435 72.1
920 23.2 2708 31.3 1870 27.9
181 4.5 283 3.0 339 4.5
3918 955 8974 97.0 6966 95.5
1360 34.4 2494 26.3 1731 22.9
2739 65.6 6763 73.7 5574 77.1

Factors associated with early antenatal care of at
least four visits

Distribution of women by number of ANC visits

The distribution of women by number of ANC visits
is shown in Table 2. Of the 20661, 11633 (56%) of
the women had attended early initiation of ANC4+.
We observed increasing trends in the proportion of
women with early initiation of ANC4+ from 55% in
2007 to 63% in 2018/19 (P<0.001). The proportion
of women with early initiation of ANC4+ decreased
with increasing number of children ever born (see
Table 2). The women with tertiary education (74%)
had the highest coverage of early initiation of
ANC4+ compared to those from the poorest
households (52%). The rural women were more
likely to demonstrate early initiation of ANC4+ than
the urban women (see Table 2).

Adjusted odds ratios of women having early
antenatal care of at least four visits

The crude and adjusted odds ratios for early
initiation of ANC4+ are presented in Table 3. There
was increasing trend in the odds of women
demonstrating early initiation of ANC4+ from 2007
to 2019 (P<0.001). There was a decreasing trend in
the odds in early initiation of ANC4+ with the
number of children ever born while there was an
increasing trend in the odds in early initiation of
ANC4+ with the level of education (Table 3). Being
from richer household was associated with
reduction in the likelihood of ANC4+ (OR= 0.81,
95%Cl: 0.66-0.99, P=0.03).

Services received by antenatal care women

The services accessed by women that attended ANC
in Zambia are shown in Figure 1. The proportion of
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Table 2: Distribution of women with at least four ANC visits in Zambia between 2007 and 2019

Total 2007 2013-14 2018-19

Characteristics <4 ANC | ANC4+ [ <4 ANC | ANC4+ | <4 ANC [ ANC4+ | <4 ANC | ANC4+

n%n%n%n%n%n%n%nl%

90 43 116 56 18 45 22 54 44 47 47 52 27 37 45 62

Total 28 6 33 4 48 1 51 9 59 8 98 2 21 5 84 5
Age group
90 46 103 53 18 48 18 51 43 51 41 48 28 40 44 59
15-19 1 .6 8 4 0 7 1 3 3 5 5 5 8 1 2 9
22 45 278 54 48 47 55 52 10 51 10 48 70 37 11 62
20-24 85 1 2 9 7 1 5 9 9 2 49 8 8 2 78 8
22 43 279 56 47 42 62 57 11 47 11 52 62 38 10 61
25-29 02 6 4 4 9 7 4 3 02 5 60 5 1 8 10 2
16 42 231 57 33 42 45 57 88 46 98 53 48 35 87 64
30-34 94 2 1 8 0 4 2 6 1 8 4 2 3 6 5 A4
11 41 162 58 20 44 26 55 56 43 71 56 35 36 64 63
35-39 33 1 2 9 8 5 8 5 6 3 4 7 9 8 0 2
62 43 845 57 11 48 13 51 30 45 37 54 20 37 33 62
40-44 3 .0 O 6 1 0 9 1 4 8 6 6 7 7 3
19 45 54 57 42 46 53 35 10 64
45-49 0 2 A g B 5 4 5 8 £ B 56 g5 3
Number of children
ever born
18 42 259 58 34 42 45 57 89 46 10 53 65 37 11 63
1 90 .0 1 O 4 1 3 9 0 8 00 2 6 0 338 .0
29 43 379 56 60 44 74 55 14 48 15 51 90 37 15 62
2-3 9%5 8 3 2 5 7 7 3 8 9 1 1 5 2 3B 38
20 43 266 56 43 43 55 56 10 48 11 51 56 36 10 63
4-5 31 .3 8 J 5 7 3 3 34 2 10 8 2 4 05 6
21 45 258 54 46 49 49 50 10 46 11 53 59 40 90 59
6+ 12 2 1 8 4 6 8 4 50 7 77 3 8 1 6 9

Education level
10 48 113 51 25 49 26 50 49 52 45 47 30 41 42 58

None 60 2 9 8 8 4 2 6 8 7 6 3 4 5 1 5
48 44 618 55 11 46 13 54 23 48 25 51 13 37 23 62
Primary 73 3 2 7 19 0 40 0 8 4 38 6 68 5 04 5
28 43 370 56 44 43 56 56 14 47 15 52 98 38 15 61
Secondary 81 .2 6 8 2 1 2 9 54 6 50 4 5 5 94 5
21 25 74 24 75 12 30 25 69 21 26 79
Tertiary 4 9 606 1 29 1 8 9 1 5 4 5 64 0 5 0

Wealth index quintile
20 44 265 55 39 43 43 51 10 50 10 49 68 35 12 64

Poorest 93 5 7 5 8 3 6 7 10 6 11 4 5 8 10 2
19 42 263 57 35 43 47 56 96 47 10 52 59 35 10 64
Poorer 07 .3 3 7 2 A 7 9 3 S5 70 5 2 8 8 .2
20 44 249 55 39 42 51 57 10 49 10 50 57 38 90 61
Middle 28 2 5 .8 7 A4 2 6 58 1 76 .9 3 7 7 3
18 47 199 52 45 48 48 51 88 51 83 48 51 42 67 57
Richer 4 7 5 3 4 .6 1 4 0 A 8 .9 0 g 6 3
11 38 185 61 24 42 34 57 54 38 80 61 36 35 70 64
Richest 56 .2 3 .8 7 2 5 8 8 .9 3 A 1 A 5 .9
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Total 2007 2013-14 2018-19

Characteristics <4 ANC | ANC4+ | <4 ANC | ANC4+ | <4 ANC | ANC4+ | <4 ANC | ANC4+

n | % n % n | % n % | n | % n | % n | % n |%
Residence

35 45 407 54 67 45 78 54 18 48 18 51 98 40 14 59
Urban 35 4 3 6 4 7 6 3 74 7 73 3 7 8 14 2

54 42 756 57 11 44 14 55 25 47 29 52 17 35 31 64
Rural 93 5 0 5 74 8 65 2 8 2 25 8 34 7 70 3
Sources of antenatal care
knowledge

Frequency of
listening to radio
Less than once a 50 44 657 56 86 46 10 53 23 49 24 50 18 38 31 61

week 9%5 .0 5 .0 2 2 06 8 37 1 54 9 9% 3 15 7
At least once a 39 43 505 56 98 44 12 55 21 46 23 53 82 35 14 64
week 28 1 8 .9 6 2 45 8 17 4 44 6 5 9 69 .1

Frequency of
watching television
Less than once a 66 44 847 55 14 45 17 54 32 49 33 50 20 37 34 62

week 88 .2 5 8 48 7 31 3 06 1 43 9 34 4 01 6
At least once a 23 42 315 57 40 43 52 56 12 45 14 55 68 37 11 62
week 40 2 8 .8 0 2 0 8 53 0 55 .0 7 9 83 1

Barriers to access
antenatal care
Permission to visit
health services
39 49 50 52 47 14 55 13 44 14 43 19 56
Big problem 3 4 410 6 9% 5 8 5 8 A 5 9 9 d 0 .9
86 43 112 56 17 44 21 55 43 47 46 52 25 37 43 62
Not big problem 35 4 23 6 52 8 66 .2 11 6 63 4 72 3 94 7
Money to pay for
health services
25 45 305 55 65 48 70 51 12 48 12 51 65 37 10 62
Big problem 29 .0 6 .0 8 2 2 8 16 2 78 8 5 9 76 1
64 43 857 56 11 43 15 56 32 47 35 52 20 37 35 62
Not big problem 9 1 7 9 90 5 49 5 43 7 20 3 66 4 08 .6
Distance to health
facilities
36 45 450 54 84 47 93 52 18 48 20 51 97 38 15 61
Big problem 78 .3 2 T 1 4 4 6 61 5 21 5 6 5 47 5
53 42 713 57 10 43 13 56 25 47 27 52 17 37 30 63
Not big problem 50 .6 1 4 07 4 17 6 98 3 77 7 45 0 37 0
Presence of
companion
17 44 215 55 49 44 60 55 82 48 84 51 43 37 69 62
Big problem 45 5 2 .5 1 2 8 8 4 9 5 d 0 .6 9 4
72 43 948 56 13 45 16 54 36 47 39 52 22 37 38 62
Not big problem 77 4 1 6 57 5 43 5 29 5 53 5 91 5 8 5

No female provider
11 44 146 55 35 44 43 55 45 46 52 53 34 40 50 59
Big problem 63 .1 6 9 5 9 3 1 9 4 6 6 9 8 7 2
78 43 101 56 14 45 18 54 39 47 42 52 23 37 40 62
Not big problem 57 5 67 5 93 2 18 8 92 9 72 1 72 1 77 9
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Total 2007 2013-14 2018-19
Characteristics <4ANC | ANC4+ | <4 ANC | ANC4+ | <4 ANC | ANC4+ | <4 ANC | ANC4+
n | % n % n | % n % | n | % n | % n | % n | %

Marital status

11 54, 132 45 19 47. 20 52. 52 51. 49 48. 39 39. 61 60.
Never married 11 2 0 8 0 7 8 3 5 4 4 6 6 9 8 1
69 43. 904 56. 14 45, 17 54, 34 47. 37 52. 19 36. 34 63
Married 11 3 1 7 93 6 8 4 33 2 9 8 8 6 64 4
17 43 56. 42, 58. 47. 10 52. 39. 60.
Widowed 9 9 240 1 4 0 66 0 8 4 7 6 46 9 67 1
82 43. 103 56 12 38. 19 61. 41 49. 40 50. 29 40. 43 59
Divorced 7 9 2 1 1 4 0 6 2 3 7 7 4 4 5 6

Table 3: Crude and adjusted odds ratios for factors associated with four or more antenatal care
visits in Zambia between 2007 and 2019

Characteristics (n=20661) Crude analysis Adjusted analysis
OR (95%CI) P-value | OR (95%CI) P-value
Age group 0.61 0.07
15-19 1.00 1.00
20-24 1.06 (0.84-1.34) 1.16 (0.90-1.50)
25-29 1.12 (0.89-1.43) 1.36 (1.02-1.83)
30-34 1.20 (0.94-1.53) 1.57 (1.13-2.19)
35-39 1.25 (0.96-1.63) 1.79 (1.24-2.59)
40-44 1.16 (0.85-1.57) 1.74 (1.15-2.64)
45-49 1.06 (0.66-1.71) 1.65 (0.94-2.89)
Year <0.001 <0.001
2007 1.00 1.00
2013-14 0.90 (0.76-1.06) 0.86 (0.73-1.02)
2018-19 1.37 (1.15-1.63) 1.30 (1.09-1.55)
Number of children ever born 0.59 0.19
1 1.00 1.00
2-3 0.93 (0.78-1.10) 0.82 (0.67-1.00)
4-5 0.95 (0.79-1.14) 0.75 (0.57-0.98)
6+ 0.88 (0.73-1.06) 0.63 (0.56-0.87)
Education level <0.001 <0.001
None 1.00 1.00
Primary 1.17 (0.95-1.44) 1.21 (0.98-1.50)
Secondary 1.22 (0.98-1.52) 1.25 (0.98-1.59)
Tertiary 2.67 (1.79-3.97) 2.35 (1.50-3.67)
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Characteristics (n=20661) Crude analysis Adjusted analysis
OR (95%CI) P-value | OR (95%CI) P-value
Wealth index quintile 0.006 0.03
Poorest 1.00 1.00
Poorer 1.09 (0.91-1.32) 1.09 (0.90-1.31)
Middle 1.01 (0.84-1.22) 0.99 (0.82-1.20)
Richer 0.88 (0.73-1.06) 0.81 (0.66-0.99)
Richest 1.30 (1.06-1.59) 1.00 (0.79-1.27)
Residence 0.07
Urban 1.00
Rural 1.12 (0.99-1.28)
Sources of antenatal care knowledge
Frequency of listening to radio 0.60
Less than once a week 1.00
At least once a week 1.03 (0.91-1.17)
Frequency of watching television 0.25
Less than once a week 1.00
At least once a week 1.08 (0.94-1.24)
Barriers to access antenatal care
Permission to visit health services 0.14
Big problem 1.00
Not big problem 1.28 (0.93-1.76)
Money to pay for health services 0.27
Big problem 1.00
Not big problem 1.08 (0.94-1.24)
Distance to health facilities 0.09
Big problem 1.00
Not big problem 1.12 (0.98-1.27)
Presence of companion 0.59
Big problem 1.00
Not big problem 1.04 (0.89-1.22)
No female provider 0.80
Big problem 1.00
Not big problem 1.03 (0.85-1.23)
0.78

Marital status
Never married
Married
Widowed
Divorced

1.00

1.11 (0.91-1.35)
1.08 (0.67-1.73)
1.08 (0.82-1.42)
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women that had a blood sample taken for full blood
count increased from 61% in 2007 to 96% in
2018/19 (P <0.001). Similarly, there was increasing
trend in the proportion of women with urine test
from 23% in 2007 to 64% in 2018/19 (P<0.001). We
also observed an increasing trend in the proportion
of ANC women that were given at least two doses of
Fansidar/SP for malaria prophylaxis from 86% in
2007 to 95% in 2018/19 (P<0.001). The percentage
of women that had HIV testing at ANC increased
from 46% in 2007 to 70% in 2013/14 and 67% in
2018/19. There was an increase in the proportion of
women with blood pressure measurement from 81%
in 2007 to 94% in 2018/19. We observed increasing
trend in the percentage of women that received iron
tablets from 91% to 97% (see Figure 1).

Timing of antenatal care visits

The median time of presenting for the first ANC care
was 4 months (IQR: 3-5). Over the time period, there

is strong evidence of association between timing of
first ANC visit by survey year (P<0.001). The
characteristics of women with at least four ANC
visits regardless of the timing of the first ANC visit
are shown in Table 4. A total of 12333 women had at
least 4 ANC visits regardless of timing of their first
visit. Of these, 9004 (73%) started ANC after the
fourth month of pregnancy. Between 2007 and 2019,
we observed a decreasing trend in the proportion of
women who attended their first ANC visit after four
months from 40% in 2007 to 19% in 2018/19. There
was increasing trend in proportion of women with
late attendance of ANC by parity (see Table 4). In
addition, increasing level of education was
associated with decreasing trend in the proportion of
women with early attendance of ANC from 26%
amongst those with no education to 21% amongst
those with tertiary education.

Figure 1: Services received by women that attended antenatal care in Zambia between 2007 and 2019
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Table 4: Distribution of women with at least four antenatal care visits by the socio-demographic
characteristics of the women in Zambia between 2007 and 2019

ANC attendance for women with ANC4+

Characteristics (n=12333) Early Late
n % n %
Total 9004 73.0 3329 27.0
Age group
15-19 795 72.0 295 28.0
20-24 2159 74.3 765 25.7
25-29 2177 74.0 771 26.0
30-34 1784 72.6 670 27.4
35-39 1247 71.7 489 28.3
40-44 650 70.8 264 29.2
45-49 192 72.2 75 27.8
Year
2007 1496 59.7 1013 40.3
2013-14 3639 71.8 1445 28.2
2018-19 3869 81.4 871 18.6
Number of children ever born
1 2002 73.8 712 26.2
2-3 2965 74.5 1028 255
4-5 2068 724 771 27.6
6+ 1969 70.6 818 29.4
Education level
None 892 73.8 311 26.2
Primary 4768 72.3 1803 27.7
Secondary 2850 73.0 1086 27.0
Tertiary 494 79.0 129 21.0
Wealth index quintile
Poorest 2107 75.1 689 24.9
Poorer 2081 75.5 668 24.5
Middle 1896 71.9 765 28.1
Richer 1464 68.1 698 31.9
Richest 1456 73.8 509 26.2
Residence
Urban 3044 70.0 1328 30.0
Rural 5960 74.8 2001 25.2

Sources of antenatal care knowledge
Frequency of listening to radio
Less than once a week 5154 74.2 1785 25.8
At least once a week 3850 715 1544 28.5
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ANC attendance for women with ANC4+

Characteristics (n=12333) Early Late
n % n %
Frequency of watching television
Less than once a week 6566 73.2 2400 26.8
At least once a week 2438 72.5 929 27.5
Barriers to access antenatal care
Permission to visit health services
Big problem 316 71.7 127 28.3
Not big problem 8688 73.1 3202 26.9
Money to pay for health services
Big problem 2344 72.2 912 27.8
Not big problem 6660 73.3 2417 26.7
Distance to health facilities
Big problem 3488 73.4 1257 26.6
Not big problem 5516 72.8 2072 27.2
Presence of companion
Big problem 1650 73.0 608 27.0
Not big problem 7354 73.0 2721 27.0
No female provider
Big problem 1097 71.2 451 28.8
Not big problem 7907 73.3 2878 26.7
Marital status
Never married 977 69.9 421 30.1
Married 7027 73.3 2567 26.7
Widowed 185 71.3 76 28.7
Divorced 815 75.1 265 24.9
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DISCUSSION

This is the first analysis of both early initiations of
ANC and attendance of four or more ANC visits
using a combined outcome in the context of Zambia
using DHS data collected between 2007 and 2019.
The uptake of early ANC4+ in Zambia was 56% and
this was almost twice the early ANC4+ visits
reported in Malawi between 2004 and 2016 by
Ng'ambi et al.” The differences in the uptake of
early ANC4+ is attributable to the existing policy
frameworks in these countries with the Zambia
ANC policy guidelines where the majority of
women accessed the ANC in the first trimester.**°

We observed an increasing trend in early ANC4+
uptake over time between 2007 and 2019. The
observed trend in early ANC4+ is similar to what
was observed in Malawi.” Furthermore, a multi-
country analysis of the countries in the East Africa
region also observed increasing trend in the uptake
of ANC4+ visits.” The increasing trend in the uptake
of early ANC4+ is mainly due to increased
commitment of these countries in implementing the
global and local interventions aimed at providing
quality ANC4+ services to women in these
settings.”

In this study we observed a decreasing trend in the
uptake of early ANC4+ with increasing parity. Other
similar studies have also observed a similar trend in
uptake of early ANC4+ with increasing parity." *°
The observed pattern is mainly because the women
who have more children feel more experienced with
pregnancy due to previous pregnancies and end up
reporting late for ANC. Besides the women with
higher parity may also be ashamed with their current
pregnancies and hence find themselves not willing
to report early for ANC and this is mainly the case
with unwanted pregnancies.

We also observed that women from richer
households were less likely to have early ANC4+
than the women from poorest households. The
findings from this study are different from what has
been observed in sub-Saharan Africa (SSA)* or in

Malawi.” The differences may be attributable to
different socio-cultural environment in which the
ANC guidelines are implemented. The unexpected
finding that women from richer households were
less likely to initiate early antenatal care with at least
four visits (ANC4+) suggests a possible wealth
paradox. One plausible explanation could be that
women in wealthier households may prioritize
alternative forms of maternal care, such as private or
home-based services, which may not be fully
captured by standard ANC metrics.”* Additionally,
time constraints due to employment or other
obligations might lead to delayed initiation or fewer
clinic-based visits.” Cultural perceptions around the
necessity of frequent ANC among wealthier or more
educated women could also influence care-seeking
behaviour, highlighting the need for nuanced,
context-specific interpretations.

In this study, there was an increasing trend in the
uptake of early ANC4+ with increasing education.
This is similar to what was observed in Malawi on a
study that looked at the uptake of early ANC4+ .
Furthermore, a multi-country study involving 36
countries in SSA also found huge inequalities in
uptake of ANC by woman's highest level of
education in which those with lower education had
lower uptake of ANC." Therefore, Zambia should
potentially invest in education so that disparities that
occur as a result of lower education get reduced or
eliminated completely hence achieving the
universal health coverage of the ANC on one hand
and other health outcomes that are sensitive to
education.

There has been increasing trend in the services
offered within the ANC in Zambia except the HIV
testing. However, other settings like Malawi® and
Uganda® have higher HIV testing in the ANC than
what has been observed in Zambia. The slight
decline in HIV testing coverage at antenatal care
from 70% in 2013/14 to 67% in 2018/19 may reflect
shifts in program priorities, data reporting
inconsistencies, or reduced availability of testing
supplies in some facilities during that period. While
the decrease is modest, it interrupts the upward trend
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observed in earlier years and suggests a need for
renewed focus on sustaining high testing coverage
within ANC settings. The ANC is one of the critical
service delivery point for identifying the women for
prevention and elimination of the HIV transmission
from the mother to child.”***** The observed HIV
testing uptake amongst the ANC women in Zambia
was quite below the UNAIDS 95% target for HIV
testing.” There is need to integrate the HIV testing to
be part of the routine ANC services in order to move
towards universal HIV testing amongst the ANC
women.

The main limitation of the current approach to
analysing the ANC4+ visits is that it minimizes the
risk of over-reporting the women with ANC4+
visits. In this study, 27% of the women that would
have been misclassified as having at least 4 ANC
visits reported late for ANC and their frequent visits
were due to pregnancy related complications. Some
of the limitations in this study are (a) that the
analysis does not include data on quality of the ANC
services received by the women in Zambia, (b)
although hypertension, diabetes and previous HIV
status prior to the current pregnancy might affect
ANC uptake, the ZDHS did not capture these hence
they were not included in this analysis, and (c)
although ZDHS collected information on HIV
testing, there is no information on the timing of the
captured HIV testing to the pregnancy. As with most
DHS, the reliance on self-reported information
introduces the potential for recall bias, particularly
regarding the timing and number of antenatal care
visits. This limitation may lead to over- or
underestimation of service utilization, thereby
affecting the accuracy of trends and associations
drawn from the data.

CONCLUSION

In conclusion, the uptake of early uptake of ANC4+
increased between 2007 and 2019 in Zambia.
However, there were inequalities due to wealth,
education and parity. Our current analytical
approach has demonstrated that 27% of the women
that would have been misclassified as having at least

ANC4+ using conventional analysis were late for
ANC. The countries should put in place careful
measures in implementing the 2016 ANC guidelines
since it has been demonstrated that achieving at least
four timely ANC visits has been a tall order. The
findings provide some key considerations in
ensuring that Zambia and other similar settings can
achieve universal coverage of antenatal care by
2030.
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