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Abstract

Background Antenatal care (ANC) is a principal component of safe motherhood and reproductive health strate-
gies across the continuum of care. Although the coverage of antenatal care visits has increased in Ethiopia, there
needs to be more evidence of effective coverage of antenatal care. The ‘effective coverage' concept can pinpoint
where action is required to improve high-quality coverage in Ethiopia. Effective coverage indicates a health sys-
tem’s performance by incorporating need, utilization, and quality into a single measurement. The concept includes
the number of contacts, facility readiness, interventions received, and components of services received. This study
aimed to measure effective antenatal care coverage in Ethiopia.

Methods A two-stage cluster sampling method was used and included 2714 women aged 15-49 years and 462
health facilities from six Ethiopian regions from October 2019 to January 2020. The effective coverage cascade

was analyzed among the targeted women by computing the proportion who received four or more antenatal care
visits where the necessary inputs were available, received iron-folate supplementation and two doses of tetanus vac-
cination according to process quality components of antenatal care services.

Results Of all women, 40% (95%Cl; 38, 43) had four or more visits, ranging from 3% in Afar to 74% in Addis Ababa.
The overall mean health facility readiness score of the facilities serving these women was 70%, the vaccination

and iron-folate supplementation coverage was 26%, and the ANC process quality was 64%. As reported by women,
the least score was given to the quality component of discussing birth preparedness and complication readiness
with providers. In the effective coverage cascade, the input-adjusted, intervention-adjusted, and quality-adjusted
antenatal coverage estimates were 28%, 18%, and 12%, respectively.

Conclusion The overall effective ANC coverage was low, primarily due to a considerable drop in the proportion

of women who completed four or more ANC visits. Improving quality of services is crucial to increase ANC up take
and completion of the recommended visits along with interventions increasing women’s awareness.
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Background

Quality antenatal care (ANC) is one of the strategies to
improve the health of the mother and her unborn child
[1]. It provides an opportunity to identify complications
early, offers timely management, and helps to build rap-
port with the mother about her health and the well-being
of her unborn baby [2].

A previous study has reported that quality antenatal
care increased the likelihood of using skilled birth attend-
ance and post-natal care [3]. A review of studies from
28 African countries showed that quality ANC led to
mothers’ utilization of subsequent maternal health ser-
vices, such as skilled birth attendance, and consequently
reduced maternal mortality. Previous studies from low-
and middle-income countries have indicated that quality
ANC decreased neonatal deaths by 34% [4, 5].

A mere visit to a healthcare facility by an expectant
mother doesn’t bring the desired effect unless care is pro-
vided by qualified professionals in environments where
the required, infrastructure, essential interventions, and
equipment are available, and all the essential ANC com-
ponents are given as per the recommended process qual-
ity [6].

The World Health Organization recommended 49
interventions under five major areas as essential com-
ponents of antenatal care [1]. These include nutrition,
maternal and fetal assessment, preventive measures,
interventions for common physiological symptoms, and
interventions to improve quality antenatal care. Advice
on healthy eating and daily iron- folate supplementa-
tion are among the nutrition components. Among other
preventive interventions, providing two doses of tetanus
vaccination is crucial to prevent neonatal tetanus. Low
tetanus vaccination coverage increases the risk of neona-
tal tetanus and death in home deliveries with unhygienic
conditions [7]. Similarly, inadequate coverage of iron-
folate supplementation increases the risk of severe ane-
mia and complications for mothers and newborns [8].

Effective coverage indicates a health system’s perfor-
mance by incorporating need, utilization, and quality into
a single measurement [6]. It captures whether health ser-
vices reach a target population with recommended ser-
vice contacts and quality. Previous authors have used a
variety of techniques to measure effective coverage. The
combination of three factors, namely the target popula-
tion, contact coverage, and quality of healthcare inter-
ventions, was a typical approach to measuring effective
coverage [9]. Others also included the user adherence-
adjusted and outcome adjusted-coverage in the effective
coverage measurement [10].

Because of this variation in approaches, WHO and
UNICEF organized the Effective Coverage Think Tank
Group, which recommended that effective coverage be
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measured using a cascade approach with seven indica-
tors: the population in need of the health service, the ser-
vice contact coverage, the facility readiness, the coverage
of the recommended health interventions, the quality-of-
service provision, the extent of adherence of the user to
the health service and the health outcome [11].

Women in several low-income countries have few ANC
service contacts [10], and services provided are of low
quality [13]. The distribution of ANC coverage and qual-
ity vary by socio-economic status and place of residence
(12, 13].

In Ethiopia, although efforts were made to expand
services to primary-level facilities, maternal healthcare
service utilization remained low. According to the mini-
EDHS 2019, when four or more ANC visits was in effect
at the time of data collection, only 43% of the popu-
lation completed this number of visits, 48% of births
were attended by skilled attendants, and 13% of moth-
ers received post-natal care within two days of delivery
[14]. Ethiopia has been successful in reducing maternal
mortality over the last decades. However, the neona-
tal mortality rate has remained stagnated, necessitating
additional efforts [15].

Previous studies in Ethiopia assessing services provided
to pregnant women mainly focused on ANC service cov-
erage. Only a few studies addressed quality dimensions
[16, 17], and one study measured content-adjusted cover-
age [18]. Therefore, this study aimed to determine effec-
tive ANC coverage in Ethiopia by taking into account the
completion of the recommended ANC visits (contact
coverage), the proportion who visited facilities where
the necessary inputs were available (input-adjusted),
the proportion who received the recommended inter-
ventions in the facilities with necessary inputs (inter-
vention-adjusted), and the proportion who received the
recommended interventions in the facilities with nec-
essary inputs, as per the recommended process quality
(quality-adjusted).

Methods

Study setting

This paper is based on a secondary analysis of data from
the Performance Monitoring for Action Ethiopia (PMA)
project [19]. PMA Ethiopia is implemented in collabo-
ration between Addis Ababa University, Johns Hopkins
University, and the Federal Ministry of Health to pro-
duce policy-relevant reproductive, maternal, neonatal,
and child health results. Household and health facility
data were collected from five regions and one city admin-
istration: Tigray, Afar, Amhara, Oromia, the Southern
Nations, Nationalities and Peoples regions, and Addis
Ababa. In Afar, only rural and in Addis Ababa, only urban
strata were included, while the rest had both.
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Study design and data

This is a secondary analysis of data from a longitudi-
nal study of pregnant and postpartum women aged
15-49 years from five regions and one city administra-
tion, at initial screening, six weeks, six months, and
one year after birth. We analyzed the six-week postpar-
tum interview along with the PMA cross-sectional data
assessing facility readiness.

Data were collected from 2714 women aged
15-49 years and 462 health facilities from five regions
and one city administration from October 2019 to Janu-
ary 2020.

Data on antenatal care visits collected from women
assessed at initial screening and six weeks postpartum
were linked to the facility data assessing maternal health
service delivery points for the included women. We used
an ecological linking method [20] to link facility readi-
ness assessment data to women’s data using enumeration
ID, as the same enumeration ID was given for the clusters
from which households and health care facilities were
selected.

Eligibility

For this analysis, we included consenting pregnant or
postpartum women 15-49 years old who were regular
household members. The analysis also included data on
healthcare facilities in the enumeration areas where the
eligible women resided.

Sampling and sample size

Household data were collected based on two-stage clus-
ter sampling. Sample size was estimated to detect a 5%
difference between groups of women defined by various
reproductive, maternal and child health indicators. Con-
sidering an alpha level of 0.05 and a power of 0.8, a mini-
mum sample size of 3100 women was needed [19].

Data collection

Trained field workers collected data. The training
included a review of survey protocols, questionnaire
content, and interview skills. In addition to classroom
exercises, field staff training included three days of field
exercises, during which data collectors practiced using
the tools on the data collection device (phones) [19]. The
following background characteristics and service details
were included in the study: region, residence, household
wealth quintile, family size, age of the woman, mari-
tal status, gestational age at first ANC visit, number of
ANC visits, service provider at first ANC visit, compo-
nents of ANC received, any complication during recent
pregnancy, and partner’s encouragement to utilize
maternal health services. Interviews were performed at
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around seven weeks, (median 7.4, and interquartile range
6.9 weeks). The questionnaires used for the interviews
had close-ended questions with response choices for
women were to choose from. The questionnaire can be
accessed at: https://pma.ipums.org/pma/resources/quest
ionnaires/mnh/PMAET_HQFQ_Panel_Cohortl_BL_
Female_Questionnaire_v2.0_19May2021.pdf

Measurements

The contact coverage was defined as the proportion of
women who received four or more ANC visits during
their most recent pregnancy. The input-adjusted effective
ANC coverage was defined as the proportion of women
receiving four or more ANC visits from healthcare facili-
ties with skilled professionals, equipment, drugs, and
supplies necessary for ANC service delivery, and emer-
gency transport, as defined in Table 1. Data on the avail-
ability of the tracer items were collected by interviewing
health care workers at the facilities, and directly observ-
ing some of the items using a predefined checklist. The
facility readiness score was computed by taking the mean
score of tracer items that should be available to provide
ANC services at the healthcare facilities serving the
included women [21]. In computing the facility readiness
score, we included all health facilities that provide ante-
natal care for the included women within each EA. Input-
adjusted ANC coverage was computed by multiplying the
proportion of women who attended four or more ANC
by facility readiness score.

Intervention-adjusted coverage was defined as the
proportion of women receiving four or more ANC vis-
its with both tetanus vaccination and iron-folate supple-
mentation in the facility where the necessary inputs were
available. These two were chosen as they are compulsory
interventions of great importance for the woman and her
newborn. Intervention-adjusted coverage was computed

Table 1 Services and tracer items used to measure facility
readiness to provide antenatal care, PMA Ethiopia, 2019-2020

Availability of hemoglobin test

Availability of blood group test

Availability of blood glucose test

Availability of venereal disease research laboratory test
Availability of urine dipstick

Availability of fetoscope

Availability of blood pressure apparatus
Availability of weight scale

Availability of iron-folate supplementation
Availability of tetanus vaccination

Availability of private room for antenatal care
Access to emergency transport
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by multiplying the proportion who attended four or more
ANC visits by facility readiness score and the proportion
receiving both tetanus vaccination and iron-folate tablets.
The quality-adjusted coverage was defined as the pro-
portion of women receiving four or more ANC visits and
the two mentioned interventions per the recommended
process quality at a facility where the necessary inputs
were available (Table 2). The process quality score was
calculated by taking the mean score of nine service com-
ponents. Quality-adjusted coverage was computed by the
proportion of women who received four or more ANC
multiplied by the facility readiness score multiplied by
intervention coverage multiplied by the process quality.

Effective ANC coverage

We took quality adjusted ANC coverage as a proxy meas-
ure of effective coverage, as we don’t have information on
the other two components of the effective coverage cas-
cade (client adherence and outcome adjusted coverage)
as recommended by the “Effective coverage Think Tank
Group” [11] in the PMA data.

Data analysis

Background characteristics of women were summa-
rized using descriptive summary measures. We used a
STATA command svy to account for the clustered PMA
data taking enumeration area as a primary sampling unit
and households as a secondary sampling unit. The analy-
sis was weighted by enumeration area and household to
ensure the sample’s representativeness [19]. ANC cover-
age was stratified by region (Tigray, Afar, Amhara, Oro-
mia, the Southern Nations, Nationalities, and Peoples
region, and Addis Ababa) and urban or rural residence.
We analyzed the proportion of women who completed
four or more ANC visits to show the crude coverage of
four or more ANC. We calculated the average facility
readiness score by considering twelve essential items that
should be available at health facilities to provide ANC
services. To determine the input-adjusted ANC coverage,

Table 2 Components included in antenatal care processes
quality

Blood pressure measured

Weight taken

Blood sample taken

Urine sample taken

Provider discussed healthy diet

Provider discussed where to go for delivery

Provider discussed transport for delivery

Provider discussed dangers of bleeding before delivery
Provider discussed dangers of high blood pressure
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we multiplied the proportion of women who received
four or more ANC visits by the average facility readiness
score.

For intervention-adjusted ANC coverage, we multi-
plied the proportion of women who received four or
more ANC visits by the average facility readiness score,
and then by the proportion of women who received both
iron-folate supplementation and tetanus toxoid vacci-
nation. Lastly, we calculated the quality-adjusted ANC
coverage by multiplying the proportion of women who
received four or more ANC visits by the facility readiness
score, the proportion who received iron-folate and teta-
nus toxoid, and the average process quality score based
on nine quality components.

Results

Participation

Of the 2919 eligible women, 2714 completed the inter-
view at around six weeks after delivery (93%) (Fig. 1).
There were some differences between those who com-
pleted the study and dropped out of the study. The mean
age for those women who completed the study was
27 years, while it was 25 years for those who dropped
out of the study. Most women, who completed the
study, were from rural areas (78%), while only 46% of the
women who dropped from the study were from rural
areas (Supplementary Table 1).

We conducted sensitivity analysis to see whether
missing cases affected our results. For this purpose, we
considered whether place of residence varied between
those women who completed the repeat interview and
missed ones. The number of women who completed the
interview from rural residence was 1696, and the effec-
tive coverage for these rural women was 9%, while 1080
urban women completed the study, and the effective cov-
erage was 21% for urban women. In comparison with the
overall effective coverage of 12%, the sensitivity analysis
effective coverage estimate was similar at 11.6%.

Most women were married (Table 3). Four out of ten
had no formal education and a similar proportion had
attended primary education. More than three-quarters
were from rural areas. The median age of respondents
was 27 years, (interquartile range of 8 years). Half of the
mothers lived in households with five or more family
members.

Antenatal care coverage

The utilization of at least one ANC visit was 70% (95%
CI, 64; 74), ranging from 14% in Afar to 85% in Tigray.
Twenty-eight percent of women had their first ANC visit
during the first trimester, 56% during the second, and
16% during the third trimester of pregnancy.
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32,791 women screened for
eligibility
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> 29,872 not eligible

A 4

2919 eligible women

205 omitted
) 54 not at home,

A 4

2714 women with completed
interviews six weeks after delivery

61 respondents moved,

15 refused

34 form incomplete or missing,
2 died

1 incapacitated

38 others

Fig. 1 Study flow diagram, Performance Monitoring for Action Ethiopia, 2019-2020

Forty percent of the participating women attended
ANC four or more times (95% CI, 38; 43). This propor-
tion varied across regions, ranging from 3% (95% CI, 2;
4) in Afar to 74% (95% CI, 59; 88) in Addis Ababa (Fig. 2).
Overall, there were urban-rural differences with 65%
(95% CI, 48; 86) for urban women and 33% (95% CI, 29;
39) for rural women.

Of the 605 health facilities assessed for service provi-
sion, we included 462 facilities in this study in computing
facility readiness score (Table 4).

Input-adjusted ANC coverage

Of the healthcare facilities providing services, 19% had
all ANC services and tracer items, while 16% had none
of them (Fig. 3). The mean overall availability of services
and items necessary for ANC was 70%. Hence, the input-
adjusted ANC coverage was 28% (40%*70%). The mean
availability of items to provide ANC services was 94%
for hospitals, 88% for health centers, and 57% for clinics.
Clinics included private hospitals, higher and medium
clinics and nongovernmental or faith-based health facili-
ties. Stratifying by region, the mean facility readiness
score was 76% for Tigray, 53% for Afar, 67% for Amhara,
70% for Oromia, 67% for SNNP, and 89% for Addis
Ababa.

Intervention-adjusted ANC coverage

Thirty percent of participating women had four or more
ANC visits including tetanus vaccination and 35% had
four or more ANC visits including iron-folate supple-
mentation. If including both interventions, the coverage

was 26%, and multiplied by the facility readiness score,
the intervention-adjusted coverage was 18%. There were
variations in intervention-adjusted coverage by region
and place of residence (Table 5).

Quality-adjusted coverage

Among the essential ANC components, most women
received screening for hypertension followed by weight
monitoring (Fig. 4). Few women received counseling
on healthy eating and discussions about the dangers of
raised blood pressure during pregnancy. Nearly one in
four did not receive any of the ANC components, while
only 8% received four or more ANC visits along with all
the ANC process quality components. The mean process
quality score in this study was 64%. Among the women
who attended four or more ANC visits, 45% received less
than the mean process quality score. On average, the per-
ceived quality score among urban women was 73% and
it was 54% for rural women. The quality-adjusted ANC
coverage (ANC4 *facility readiness score*intervention
coverage*process quality score) was 9% for rural vs 21%
for urban women.

Effective ANC coverage

The cascade of effective coverage is displayed in Fig. 5.
After adjusting for facility readiness, intervention cover-
age and process quality scores, the quality-adjusted ANC
coverage among the women included was 12%. Each bar
in the figure below represents percentage of women who
utilized the mentioned maternal health service.
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Table 3 Socio-demographic characteristics of study participants
in  Ethiopia, un-weighted distribution and weighted for
enumeration area and household. Performance Monitoring for
Action project, Ethiopia 2019-2020

Characteristics of women Unweighted Weighted
(N=2714)n (N=2714)%
(%)
Age
15-18 170 (6) 8
19-34 2106 (78) 75
35-48 438(16) 17
Parity
1 1140 (42) 38
2-4 1056 (39) 39
>=5 518 (19) 23
Marital status
Married 2641 (97) 98
Separated, divorced, widow, or single 73 (3) 2
Education
No formal education 1049 (39) 42
Primary education 985 (36) 40
Secondary education 401 (15) 11
Technical and vocational education 109 (4) 4
Higher education 170 (6) 3
Residence
Urban 1018 (38) 21
Rural 1696 (62) 79
Region
Tigray 457 (17) 7
Afar 228 (8) 2
Amhara 465 (17) 20
Oromia 776 (25) 43
SNNP 638 (24) 23
Addis Ababa 250 (10) 4
Household wealth quintiles
1 (lowest) 494 (18) 21
2 420(15) 20
3 429 (16) 20
4 502 (19) 20
5 (highest) 869 (32) 19
Family size
<5 1426 (53) 49
5-8 1151 (42) 45
>8 137 (5) 6
Discussion

Two-thirds of women had at least one antenatal care
visit, of whom nearly half completed the recommended
four or more visits. Considering the mean facility readi-
ness score of 70%, on average, one in three women vis-
ited healthcare facilities ready to provide antenatal care.
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A quarter of women who completed four or more visits
received both tetanus vaccination and iron-folate sup-
plementation; hence, intervention-adjusted ANC cover-
age was 18%. The average level of process quality score
for women who visited health facilities ready to provide
ANC was 64%, therefore the quality-adjusted ANC cov-
erage in this study was 12%. In other words, only 12%
of women just one in every eight had received effective
antenatal care.

Although most women initiated antenatal care visits,
just 40% completed the recommended four or more vis-
its. Our finding is lower than the estimate from a review
of 32 sub-Saharan countries, where 55% completed four
or more visits [22]. Half of the interviews were con-
ducted during the COVID-19 pandemic which may have
reduced the coverage of ANC visits. However, other stud-
ies showed a limited impact of the pandemic on ANC
services uptake [23], and the pre-pandemic results in the
EDHS 2019 report showed similar coverage levels. Dis-
tance from the health care facility, limited access to trans-
portation, poor perceived ANC quality, and weak facility
infrastructure could explain the low ANC uptake and
completion of the recommended number of visits [24—
26]. There was prominent geographic variation in the
number of ANC visits with the highest in Addis Ababa
(74%) and the lowest (3%) in Afar. These findings point
to a need to design services that fit a mobile community.

Only one in three women received ANC at a facility
where the necessary inputs were available. As expected,
most public hospitals had the highest readiness score
followed by public health centers and private and non-
governmental health facilities. This finding aligns with a
previous study showing low readiness to provide ANC at
health centers, clinics, and health posts [27]. These find-
ings imply that the health facilities close to the commu-
nity were less prepared to provide ANC services.

Tetanus vaccination and iron-folate are two inter-
ventions that should be given to all pregnant women
[21]. In this study, 30% of women received two doses of
the vaccine, and 35% received iron-folate supplemen-
tation alongside four or more ANC. In line with our
study, a review of 20 sub-Saharan countries showed that,
although ANC service utilization has increased, only one
in five women received tetanus vaccination and iron-
folate supplementation, implying that poor ANC quality
is a common problem [28].

Only 8% of the women received nine of the process
quality components. This finding is lower than the previ-
ous report [18], which was from an earlier period and did
not use the cascade approach when calculating effective
coverage. Among the nine process quality components,
the component with the least response was "discussion
on healthy eating advice" followed by "discussion with
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Fig. 2 Proportion of women who completed four or more ANC visits across regions, PMA Ethiopia 2019-2020, n=2714 (weighted and adjusted

for clustering)

Table 4 Distribution of health facilities assessed for readiness to
provide antenatal care in Ethiopia, by region, PMA 2019, n=462

Region Hospitals  Health Centers  Private and non-
governmental
facilities

Tigray 23 (38%) 27 (44%) 11 (18%)

Afar 6(33%) 12 (67%) 0

Ambhara 33 (38%) 47 (53%) 8 (9%)

Oromia 39(33%) 49(42%) 30(25%)

SNNP 39 (35%) 42(38%) 30(27%)

Addis Ababa 6(9%) 22(33%) 38(58%)

SNNP: Southern Nations, and Nationalities, and Peoples’ region

the women about dangers of hypertension during preg-
nancy". A previous study, noted that giving more time to
mothers during the first ANC visit was associated with

All items available

None of the items available

Mean availability of tracer items
Availability of venereal disease research..

Availability of hemoglobin test

Availability of fetoscope

Availability of blood group test

Availability of blood glucose test

Availability of tetanus vaccination

Availability of iron sulfate

Availability of weighing scale

Availability of antenatal care setting

Availability of Emergency transport

Availability of urine dipstic

Availability of plood pressure apparatus

1

the completion of the recommended number of ANC vis-
its [29]. Effective communication with a pregnant woman
will help a woman in building trust that could ensure uti-
lization of the subsequent visits [30].

The overall effective ANC coverage of 12% is much
lower than that reported in a review of 41 low- and mid-
dle-income countries [31], showing 60% effective cover-
age. However, the measurement approach used in the
current study differed from the mentioned study in that
they considered only the mean availability of ANC pro-
cess quality components in computing effective ANC
coverage, and in contrast we considered three compo-
nents, the mean availability of items at health facilities,
intervention coverage and the mean availability of ANC
process quality components.

Ethiopia has made progress in increasing antenatal
care coverage over the past three decades, with crude
coverage nearly doubling [32]. Our analysis revealed a

19%
6%
70%
83%
86%
90%
90%
86%
84%
2%
97%
90%
52%
66%
94‘1%

T

0%

T

20%

T T T

40% 60% 80% 100%

Fig. 3 Proportion of items available at health care facilities to provide ANC, excluding health posts. PMA Ethiopia 2019-2020
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Table 5 Distribution of women who received four or more
ANC along with tetanus toxoid and iron-folate by region and
residence, Ethiopia, PMA 2019-2020,n=2714

Four or more
ANC+TT and iron-

folate
Region
Tigray 30%
Afar 1.6%
Amhara 38%
Oromia 26%
SNNP 17%
Addis Ababa 48%
Residence
Urban 40%
Rural 20%
Overall 26%
TT Tetanus toxoid vaccination
SNNP Southern Nations, Nationalities, and Peoples
All process quality

Average level of process quality

Provider discussed dangers of hypertension
Provider discussed dangers of bleeding
Provider discussed transport for delivery
Provider discussed where to go for delivery
Provider discussed health diet

Urine sample taken

Blood sample taken

Weight taken

Blood pressure measured
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significant disparity between the crude antenatal care
coverage and the quality-adjusted coverage with only
one in ten women receiving high-quality care. This find-
ing has important implications for policy and program
development, highlighting the need for a greater focus on
improving the quality of services and increasing access
and coverage.

Effective health service coverage is a new approach that
can be used as a proxy measure of the health system’s
performance to bring positive health outcomes. Quality
of care plays a pivotal role in effective coverage, as it can
impair health benefit gain and impacts the utilization of
the subsequent maternal health services. The perceived
low-quality of ANC services can discourage women from
seeking the subsequent maternal health services. If a
woman believes that the care provided at health facilities
during ANC visits is suboptimal, she may choose home
delivery, putting both her health and that of her baby at
risk. Research indicates that the perceived poor quality of

81%
84%
88%

0% 10% 20% 30% 40% 50% 60% 70% 80%

90% 100%

Fig. 4 Proportion of essential ANC components received during ANC in Ethiopia, PMA 2019-2020

120%

] 100%

100%

80%

60%

] 40%
40% l

20%

] 28%
12%

| 11

0% T T
Target women Four or more ANC

Fig.5 Effective ANC coverage in Ethiopia, PMA 2019-2020

Input_adjusted

Intervention-adjusted Quality-adjusted

coverage coverage coverage
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care at health facilities serves as a significant barrier to
accessing maternal health services [33, 34]. This empha-
sizes the need to improve the quality of care during ante-
natal visits to encourage the utilization of subsequent
maternal health services, ultimately leading to better
maternal and newborn outcomes.

Strengths and limitations

We measured effective ANC coverage using a commu-
nity-based study representing 90% of the Ethiopian popu-
lation. The study included women from the four agrarian
regions (Tigray, Amhara, Oromia, and Southern Nations,
Nationalities and Peoples), a pastoralist region (Afar),
and from a city administration (Addis Ababa). Therefore,
the findings of this study can be generalized to Ethiopia.
The data were collected after meticulous training, includ-
ing field practice and a pilot study that aimed to increase
the study’s internal validity.

Our study had a short recall period of six weeks. Stud-
ies have demonstrated inconsistent validity of women’s
report of the maternal health services they received. Two
studies conducted six months postpartum indicated that
women’s reports on services received during antenatal
care were unreliable [35, 36] while one study, which uti-
lized exit interviews, provided reliable information [37].
Based on this, our data collected within a relatively short
period (six weeks) postpartum, is likely to have a minimal
recall bias compared to a previous study that assessed
effective ANC coverage for pregnancies in the five years
before the survey from the nationally representative 2016
Ethiopian Demographic and Health Survey [14].

Among the seven percent of women who did not com-
plete the study, urban women were over-represented.
However, a sensitivity analysis showed no effect on
the effective coverage estimate. As the study was based
on self-reported interview data, social desirability bias
might have affected women’s responses. This problem
could potentially lead to an over-estimation of the cov-
erage. However, ANC service is not a particularly sen-
sitive issue, and given the thorough training of the data
collectors, this is unlikely to have had a major impact on
the result. In this study, 40% of mothers had no formal
education, which could limit their understanding of some
of the questions used to measure quality ANC. The ques-
tions that assessed the content of ANC received were not
related to a specific ANC visit but were general. This lim-
itation could have affected the process quality estimate.

We estimated input-adjusted coverage by linking the
women’s data on ANC use with the health facility that
serves the area where the women lived. Some women
may have bypassed the closest facility and attended ser-
vices somewhere else. Previous studies showed that such
linking resulted in acceptable estimates [20]. Although
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the two data sets were collected during the same period,
skilled manpower, equipment, and supplies available at
healthcare facilities might not have been the same when
the women visited the facilities.

Conclusions

The overall effective ANC coverage in Ethiopia was low,
reflected in each component within the cascade. The
overall low effective coverage was primarily a result of
a considerable drop in contact coverage between the
first ANC visit and the fourth ANC visit. Health facili-
ties had on average a relatively fair readiness to provide
ANC services. A relatively high proportion of women
received tetanus vaccination and iron-folate supplemen-
tation. Women’s reports of receiving services reflected
suboptimal quality. Along with interventions increas-
ing women’s awareness, improving quality of services is
crucial to increase ANC uptake and completion of the
recommended number of visits. The Ministry of Health,
in collaboration with key decision-makers and stake-
holders at all levels, must prioritize enhancing essential
resources in healthcare facilities to ensure the provision
of antenatal care. Strengthening existing initiatives, such
as pre-service training, on-the-job training, mentor-
ship, and supervision, is crucial to enhancing the quality
of services offered. The low contact coverage for four or
more ANC visits when the current guideline in Ethiopia
recommends eight or more ANC visits indicates the need
for implementation research that aim to enhance ANC
uptake. We also encourage the Ministry of Health and
other decision-makers to prioritize the use of effective
coverage measurement using routine data when assessing
service coverage.
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