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Abstract

Background

The proportion of women attending four or more antenatal care (ANC) visits is widely used

for monitoring, but provides limited information on quality of care. Effective coverage met-

rics, assessing if ANC interventions are completely delivered, can identify critical gaps in

healthcare service delivery. We aimed to measure coverage of at least one screening and

effective coverage of ANC interventions in the public health system in the West Bank, Pales-

tine, and to explore associations between infrastructure-related and maternal sociodemo-

graphic variables and effective coverage.

Methods

We used data from paper-based clinical records of 1369 pregnant women attending ANC in

17 primary healthcare clinics. Infrastructure-related variables were derived from a 2014

national inventory assessment of clinics. Sample size calculations were made to detect

effective coverage ranging 40–60% with a 2–3% margin of error, clinics were selected by

probability sampling. We calculated inverse probability weighted percentages of: effective

coverage of appropriate number and timing of screenings of ANC interventions; and cover-

age of at least one screening.

Results

Coverage of one screening and effective coverage of ANC interventions were notably differ-

ent for screening for: hypertension (98% vs. 10%); fetal growth abnormalities (66% vs. 6%);

anemia (93% vs. 14%); gestational diabetes (93% vs. 34%), and antenatal ultrasound (74%

vs. 24%). Clinics with a laboratory and ultrasound generally performed better in terms of

effective coverage, and maternal sociodemographic factors had no associations with
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effective coverage estimates. Only 13% of the women attended ANC visits according to the

recommended national schedule, driving effective coverage down.

Conclusion

Indicators for ANC monitoring and their definitions can have important consequences for

quantifying health system performance and identifying issues with care provision. To

achieve more effective coverage in public primary care clinics in the West Bank, efforts

should be made to improve care provision according to prescribed guidelines.

Introduction

Antenatal care (ANC) provides an opportunity to detect risk factors, prevent complications

and improve birth preparedness of pregnant women in order to reduce maternal and neonatal

morbidity [1, 2]. The proportion of women who attend four or more ANC visits (ANC 4+), is

used extensively as an indicator for monitoring health of pregnant women as well as health sys-

tem performance [3, 4]. However, measuring contact of pregnant women with the health sys-

tem has limitations, since attending an ANC visit does not imply that pregnant women receive

good quality care [5–7]. The quality of care received may also be inequitable. In low and mid-

dle-income countries (LMIC), even with high levels of ANC 4+, wealthier and better-educated

women are significantly more likely to receive quality care [8].

Effective coverage, in contrast, combines utilization of healthcare services with the quality

of care received. Conceptually, effective coverage is “the proportion of the population who

need a service that receive it with sufficient quality for it to be effective” [9]. For ANC, effective

coverage is conventionally comprised of ‘ANC attendance’, defined as having at least one or at

least four ANC visits; and ‘quality’, assessed in terms of ANC content [10]. Standard ANC con-

tent includes a set of interventions, which entail single, two-step or repeat screening tests and

managements at specified times during pregnancy [11, 12]. The World Health Organization

has published widely accepted recommendations for ANC [13], including suggestions for

appropriate contact (frequency and timing between clients and the health system) and content

(screening and management) based on evidence of effectiveness [14, 15].

Whether pregnant women have received some or all components of a set of interventions

as part of ANC at least once during pregnancy has been used to indicate quality of care [9, 16,

17]. This measure, without timing or frequency, is not adequate to measure effectiveness or

quality of care provided. For example, one hemoglobin measurement in pregnancy does not

correspond to the provision of effective interventions for prevention and management of ane-

mia as recommended by the WHO guidelines–being tested only late in pregnancy excludes

the opportunity for treatment, and being tested only early does not imply a safe hemoglobin

level at delivery. Measuring effective coverage of essential ANC interventions is, therefore,

more comprehensive than ANC4+ for assessing ANC service provision [10].

Assessing effective coverage can help identify critical ‘bottlenecks’ around provision of

healthcare such as care providers’ knowledge of clinical practice guidelines and infrastructure

availability [18, 19]. Typical health systems ‘bottlenecks’, which limit its capacity to provide

effective care, include access to care, availability of trained human resources and health infra-

structure as well as utilization [20]. Studies assessing ANC content and quality in LMIC often

use population-based surveys as the main data source. In general, household surveys provide

limited information on processes of care and the accuracy of information collected is reliant
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on recall of survey participants [21]. Facility-based documentation and direct observations

[22] can be used to assess effective coverage of ANC interventions at a given visit. Facility-

based data, if available routinely over a period of time, can provide information on the number

and timing of screening tests of ANC interventions provided–aspects of healthcare provision

not available from household surveys [23, 24].

Better health information systems and improving the quality of healthcare services are of

high priority for the Palestinian health system [25, 26], with no published studies of health sys-

tem performance or ANC provision in public primary healthcare clinics in the West Bank

available. In the West Bank, maternal and child health services are organized in two tiers–pri-

mary healthcare where ANC, postpartum care and newborn care are provided; and secondary

or tertiary healthcare where obstetric services are provided. The public sector is reportedly the

single largest provider of ANC, catering to almost 50% of all women that give birth in a year

[27]. Based on place of residence, pregnant women are assigned to a governmental primary

healthcare clinic for care. ANC is also provided by private health facilities, non-governmental

organizations and the United Nations Relief and Works Agency for Palestine Refugees in the

Near East (UNRWA) [27]. A recent household survey suggests that more than 95% of women

attend 4 or more ANC visits [28]. The Palestinian Ministry of Health and the Palestinian

National Institute of Public Health are currently implementing an electronic health informa-

tion system for maternal and child health consisting of individual-level data collected at the

point-of-care (eRegistry) in public primary healthcare clinics [29]. As a result of this imple-

mentation, the existing data ecosystem for maternal and child health is shifting from aggre-

gated data on the mean number of ANC visits per pregnant woman to individual-level data

with accessible information on content and processes of ANC service delivery. Such a transi-

tion could be disruptive to the health system if the nature and magnitude of any changes to the

available data and indicators, and associated factors are not anticipated or not understood by

health system managers.

In this study, our objective was to assess the coverage of at least one screening and appropri-

ate number of screenings of ANC interventions, and effective coverage of ANC interventions

in public primary healthcare clinics in the West Bank, Palestine. Secondarily, we explored

selected infrastructure-related and maternal sociodemographic factors potentially associated

with effective coverage.

Materials and methods

We extracted data from paper-based clinical records of antenatal care to demonstrate the

potential changes in health and health systems performance indicators that would be observed

when transitioning from the existing aggregate health information system to the eRegistry.

Since the Palestinian national eRegistry implementation was rolled out in phases, we extracted

records from a random cross-sectional sample of clinics in the five districts that comprised

phase one, from the year 2015, before any clinics started using the eRegistry.

Study setting

ANC records (paper-based until 2016 and the eRegistry thereafter) are primarily used for clini-

cal documentation in all primary healthcare clinics. Paper-based ANC records were structured

data entry forms consisting of data elements pertaining to clients’ medical history, screening

tests results, clinical examinations, and clinical managements [29]. While nurses or midwives

typically provide routine ANC in primary healthcare clinics, doctors visit the clinic once or

twice a week and perform clinical and ultrasound examinations and interpret lab test results,
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and manage complications in pregnancies. Clinics may either have their own laboratory and

ultrasound or share these facilities with other clinics.

Sample size and sampling

A single data collection exercise was set up to measure maternal morbidity rates [30] as well as

effective coverage of ANC interventions. The overall sample size was determined by the least

prevalent outcome expected, corresponding to a 1% prevalence of severe anemia in pregnancy.

It was assumed that effective coverage of ANC interventions would be in the 40–60% range

(based on expert opinion in the absence of relevant data). In order to estimate indicators in

these ranges that were representative of the five phase 1 districts, and with margins of error of

2–3% for the coverage of ANC interventions and 0.5% for maternal morbidity rates, 1344

pregnancies were required [31]. OpenEpi was used for sample size calculations [31].

Primary healthcare clinics were selected by probability sampling proportional to clinic size

until a sufficient number of clinics was sampled to achieve the calculated sample size

(n = 1344), provided that clinical records of all women registered for ANC in these clinics dur-

ing January–December 2015 were included in the data collection. Since the primary healthcare

clinics were selected by unequal probability sampling, inverse probability sample weights were

assigned to individual pregnancies in order to produce results that were more generalizable to

the five districts included in the data collection, and to produce robust standard errors [32].

The same dataset was used for the calculation of prevalences of maternal health conditions and

details are presented elsewhere [30].

Data collection

Data were extracted from paper-based ANC records and entered into electronic forms on the

District Health Information System 2 (DHIS2) software, which were identical to the data cap-

ture forms of the eRegistry, to ensure similar data structures [33]. Two trained data collectors,

who were nurse-midwives, extracted data from clinical records. Ten per cent of the clinical

records were extracted and entered twice by each of the data collectors and the study team car-

ried out consistency checks of the double-entered data [34].

An inventory assessment of all public primary healthcare clinics in the West Bank was com-

pleted by the study team at the Palestinian National Institute of Public Health in December

2014. Information needed to support the implementation of the eRegistry was collected,

including details of infrastructure in the clinics, laboratory and ultrasound availability, and the

number and type of care providers for maternal and child health [29, 34]. Clinic staff were

asked to return completed assessment forms to the study team; 100% of clinics completed this

form.

Outcome variables

ANC interventions included in our analyses comprised those that were: 1) recommended as

part of routine ANC content in the public health system in the West Bank; 2) applicable to all

pregnant women irrespective of risk status; and 3) amenable to measurement using data from

ANC records. Applying these criteria, eight ANC interventions were selected (Table 1). Three

of these interventions were similar to the WHO Essential interventions [35], and four of the

interventions were recommended as part of the WHO ANC model for a positive pregnancy

experience [13] (Table 1). Six additional ANC interventions recommended in the public health

system were excluded from this analysis, either because the ANC records did not contain the

variables required to generate the indicators or because the interventions were not appropriate

for the primary healthcare level (S1 Text).
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For each ANC intervention selected, we defined indicators of coverage of at least one

screening test, coverage of appropriate number of screenings (only applicable to ANC inter-

ventions requiring repeat or two-step screening), and effective coverage, based on ANC guide-

line in the West Bank (Table 2). Definitions for effective coverage of ANC interventions

included both the recommended timing and number of screening tests of the intervention

(Table 2).

In the definitions for effective coverage of ANC interventions, the appropriate number of

timely screening tests were adjusted according to the gestational age of pregnant women at

Table 1. Recommended schedule of ANC visits and ANC interventions in the West Bank.

ANC interventions Recommended ANC visits schedule

Booking|i 16 weeks 24–28 weeks 32 weeks 36 weeks

Screening for hypertension� X X X X X

SFH measurement¥ X X X X X

Screening for anemia� X X X

Antenatal ultrasound§ X X X

Screening for gestational diabetes mellitus¥ X

(Urine)

X

(Blood)

Screening for asymptomatic bacteriuria¥ X

Screening for Rh-type¥ X

Screening for tetanus immunization status� X

�Similar to the WHO’s Essential Interventions for RMNCH
¥Recommended in the 2016 WHO ANC model for a positive pregnancy experience
§Context-specific recommendation
||Booking: refers to first antenatal visit at the clinic; ANC: Antenatal care; SFH: Symphysis-fundal height.

https://doi.org/10.1371/journal.pone.0212635.t001

Table 2. Definitions of indicators of coverage of at least one screening, coverage of appropriate number of screenings, and effective coverage of ANC interventions.

ANC intervention Coverage of at least 1 screening Coverage of the appropriate

number of screening

Effective coverage (appropriate number and timing of screenings)

Screening for

hypertension

Proportion with at least one

blood pressure measurement

Proportion with five blood

pressure measurements

Proportion with blood pressure measurements at all recommended

ANC visits

SFH measurement Proportion with at least one

SFH measurement

Proportion with five SFH

measurements

Proportion with SFH measured at all recommended ANC visits|

Screening for anemia Proportion with at least one

hemoglobin test

Proportion with three

hemoglobin tests

Proportion with hemoglobin tests at booking||, 24–28 and 36 weeks�

Antenatal ultrasound Proportion with at least one

ultrasound examination

Proportion with three

ultrasound examinations

Proportion with ultrasound examinations at booking||, 24–28 and 36

weeks�

Screening for gestational

diabetes mellitus

Proportion with either urine

sugar or blood sugar test

Proportion with both urine

sugar and blood sugar test

Proportion with urine sugar test at booking|| and blood sugar test at

24–28 weeks�

Screening for

asymptomatic bacteriuria

Proportion with urine microscopy test Proportion with urine microscopy test at booking||

Screening for Rh-type Proportion with Rh-typing Proportion with Rh-typing at booking visit

Screening for tetanus

immunization status

Proportion whose tetanus immunization status is checked by

asking for history of immunization or reviewing immunization

record

Proportion whose tetanus immunization is checked by asking for

history of immunization or reviewing immunization record at

booking||

|calculated for ANC visits that occur after 16 weeks

�given that registration of pregnancy was before the recommended timing of screening
||Booking: refers to first antenatal visit at the clinic.

ANC: Antenatal care; SFH: Symphysis-fundal height

https://doi.org/10.1371/journal.pone.0212635.t002
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registration for ANC. For example, women who were registered for ANC before 24 gestational

weeks were considered effectively screened for anemia if they had three hemoglobin tests–at

first ANC visit, at 24–28 weeks and 36 weeks (Table 2), while women that were registered for

ANC after 28 weeks were considered effectively screened if they received two hemoglobin

tests, one at their first ANC visit and another at 36 weeks (Table 2).

We calculated the proportion of women with any four and any five ANC visits irrespective

of timing of visits. Since coverage of appropriate number of screening tests and effective cover-

age are influenced by attendance rates following pregnancy registration, we calculated the pro-

portion attending all timely visits appropriate to when the first ANC visit occurs. We

measured the proportion of women attending ANC visits in the specific time windows where

interventions were recommended (Table 1). We also assessed the proportion attending all 5

timely visits including an early first ANC visit before 14 weeks.

Variables potentially associated with effective coverage

Laboratory and ultrasound availability were the infrastructure-related factors chosen for analy-

ses, since these were expected to be associated with effective coverage. Clinics were grouped

into those that had all relevant infrastructure and those that had one or more missing infra-

structure. Since the sample of clinics had similar cadres of care providers, and were expected

to be similar in terms of availability of other infrastructure needed for ANC (e.g. sphygmoma-

nometers), we did not use these for exploratory analyses.

Maternal sociodemographic variables used in the analyses were those available in the ANC

records, including women’s age at pregnancy registration, age at marriage, education and

parity.

Data analyses

All analyses were done using STATA version 15 (StataCorp. 2015. Stata Statistical Software:
Release 14. College Station, TX: StataCorp LP), using the command ‘svyset’ for generating

weighted proportions and 95% confidence intervals (CI) [36]. Descriptive statistics were pro-

duced for the following variables and categories: women’s age at pregnancy registration (<21

years, 21–34 years, >34 years); age at marriage (<20 years and�20 years); number of years of

education of women (<10 years, 10–13 years, >13 years); and parity (nulliparous, multi-

parous<4, multiparous�4). These categories were pre-defined in the dataset obtained for this

analysis in accordance with the data sharing policies outlined in the Standard Operating Pro-

cedures for routine registry operations [34].

Chi-square tests of differences were used for exploratory analyses of effective coverage of

ANC interventions across sub-groups based on infrastructure-related and maternal sociode-

mographic variables. Adjusted odds ratios (OR) and 95% CI were generated for each of the

interventions, through a logistic regression model consisting of infrastructure-related charac-

teristics (laboratory and ultrasound availability) and all maternal sociodemographic variables

(women’s age at pregnancy registration, education, age at marriage and parity).

Ethics approval

Anonymous secondary data for analyses were obtained with approvals from the Palestinian

Ministry of Health, in accordance with the data sharing principles outlined in the Standard

Operating Procedures for routine registry operations [34]. Ethics approvals for this study were

obtained from the Palestinian Health Research Council (PHRC/HC/272/17) and the Regional

Committee for Medical and Health Research Ethics in Norway (2017/1537). Descriptions to
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re-create identical data, as well as contact addresses to the data source, are available as support-

ing information (S2 Text).

Results

Data were collected from 1369 clinical records of pregnant women first registered for ANC in

2015 in 17 primary healthcare clinics. Totally, these women attended 6397 ANC visits during

2015 and 2016. One out of the 17 primary healthcare clinics had a non-nurse/midwife health

worker that was the sole provider of ANC, while all other clinics had a nurse or midwife pro-

viding ANC. All 17 clinics had a doctor visiting once a week to provide ANC. Of the 17 pri-

mary healthcare clinics, six were equipped with both a laboratory and ultrasound. Two clinics

each had either only a laboratory or only an ultrasound, while seven clinics had neither.

Fifty-four pregnancies in the sample (4%) ended in a documented spontaneous miscarriage.

The mean gestational age at first ANC visit was 14 weeks (SD = 7), 47% of the women (95%

CI: 38, 55, n = 638) attended their first ANC visit within 3 months and 67% of women (95%

CI: 60, 73, n = 914) attended their first ANC visit within 4 months. The majority (75%) of

women were between 21–35 years of age at the time of their first ANC visit, and 37% were nul-

liparous (Table 3).

ANC attendance

About half of the women attended at least five ANC visits, while 60% (95% CI: 50, 70) attended

at least four ANC visits, when not considering the schedule or timing of visits (Table 4). Only

6% (95% CI: 5, 8) of the women attended all ANC visits according to the recommended ANC

5-visit schedule, including an early first ANC visit before 16 weeks. Disregarding early atten-

dance and only considering the schedule of visits after pregnancy registration, 13% (95% CI: 9,

17) attended ANC visits as per the recommended national schedule (Table 4), and thus could

have received complete hypertension and SFH screening.

The proportion of women attending all recommended ANC visits according to the national

guidelines was higher in clinics with both laboratory and ultrasound (17%), compared to clin-

ics with one or no such infrastructure (9%), with an adjusted OR of 2.0 (95% CI: 1.4, 2.8).

Table 3. Background sociodemographic characteristics of pregnant women in the sample.

Sociodemographic characteristics Population (n) Percentage

Age

<20 222 16

21–35 1029 75

>35 118 9

Education

<10 149 11

10–13 591 43

>13 514 37

Age at marriage

<20 695 50

>20 573 42

Parity

Nulliparous 501 37

Multiparous (<4) 666 48

Multiparous (�4) 186 14

https://doi.org/10.1371/journal.pone.0212635.t003
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Coverage of ANC interventions

Coverage of at least one sreening of ANC interventions ranged between 55% (95% CI: 45, 64)

for screening for asymptomatic bacteriuria and 98% (95% CI: 96, 99) for hypertension screen-

ing (Table 4).

Compared to the coverage of at least one screening, coverage of the appropriate number

of screenings was considerably lower for all interventions requiring repeat or two-step screen-

ing (Table 4). In clinics that had ultrasound equipment, coverage of any symphysis fundus

height (SFH) measurement was 29%, while in clinics without ultrasound the coverage was

63%.

For diabetes screening, coverage of blood sugar test was 73% (95% CI: 65, 79) and urine

sugar test was 89% (95% CI: 82, 94).

Effective coverage

Effective coverage of ANC interventions was lower than the coverage of at least one screening

and coverage of appropriate number of screenings for all interventions except screening for

tetanus immunization status (Table 4). Regarding screening for gestational diabetes mellitus,

43% (95% CI: 35, 52) had a blood sugar test at 24–28 weeks and 71% (95% CI: 63, 78) had a

urine sugar test at booking visit.

Among those attending the prescribed number and timing of ANC visits (Table 4), the per-

centage receiving the relevant screening tests were as follows: hypertension screening: 77%,

antenatal ultrasound: 73%, gestational diabetes: 61%, SFH measurement: 46% and anemia

screening: 42%.

Effective coverage of six of the eight ANC interventions was highest in primary healthcare

clinics with laboratory and ultrasound availability (Table 5). Clinics with a laboratory and

ultrasound were associated with statistically significant higher odds of effectively screening for

four ANC interventions. Screening for tetanus immunization status was the only ANC

Table 4. Comparison of coverage at least one screening of ANC intervention, coverage of appropriate number of screenings prescribed for ANC interventions, and

effective coverage of ANC interventions (number and timing of screening of ANC interventions).

ANC intervention Coverage of ANC interventions§ (%, 95% CI) ANC visits (%, 95% CI)
At least one

screening test

Appropriate number of

screening tests

Effective

coverage

Number of visits irrespective
of timing‡

Appropriate number and
timing of visits‡

Screening for hypertension 98 (96, 99) 38 (31, 47) 10 (8, 13) 48 (38, 58) 13 (9, 17)
SFH measurement 66 (50, 80) 35 (24, 48) 6 (4, 9)

Screening for anemia 93 (89, 96) 31 (23, 40) 14 (9, 21) 73 (62, 81) 33 (26, 41)
Antenatal ultrasound 74 (59, 85) 43 (32, 54) 24 (18, 31)

Screening for gestational

diabetes mellitus

93 (88, 96) 69 (60, 77) 34 (26, 43) 85 (77, 90) 56 (50, 62)

Screening for asymptomatic

bacteriuria�
55 (45, 64) 42 (36, 49)¥ NA

Screening for Rh-type� 78 (67, 89) 64 (54, 73)¥ NA
Screening for tetanus

immunization status�
35 (23, 50) NA

§refer Table 2 for definitions of coverage indicators of ANC interventions
‡refer Table 1 for number of ANC visits and their timing for each ANC intervention recommended in the national guidelines

�only one screening test during ANC is recommended in the national guidelines
¥refers to screening test provided during the first ANC visit.

ANC: Antenatal Care; SFH: Symphysis-fundal height; CI: Confidence Intervals

https://doi.org/10.1371/journal.pone.0212635.t004

Effective coverage of essential antenatal care interventions

PLOS ONE | https://doi.org/10.1371/journal.pone.0212635 February 22, 2019 8 / 15

https://doi.org/10.1371/journal.pone.0212635.t004
https://doi.org/10.1371/journal.pone.0212635


intervention that had a statistically significant lower odds ratio (adjusted OR = 0.7, 95% CI:

0.5, 0.9) (Table 5).

A higher proportion of multiparous women (�four births) had their tetanus immunization

checked, compared to nulliparous women (41% vs. 29%; adjusted OR = 2.1, 95% CI: 1.4, 3.2)

(S1 Table). None of the other maternal sociodemographic variables had statistically significant

associations with effective coverage (S1 Table).

Discussion

This is the first study to our knowledge to use effective coverage metrics for assessment of the

Palestinian health system. By assessing the effective coverage of ANC interventions in public

primary healthcare clinics, along with infrastructure-related and maternal sociodemographic

factors that may be associated with effective coverage, it was possible to gain insight into ANC

service provision in these clinics.

Studies informed by household survey data or direct observations have demonstrated lower

effective coverage of ANC than crude service coverage in diverse settings such as Kenya [10],

Ethiopia [37] and other countries in sub-Saharan Africa [22]. These studies have assessed the

‘quality’ component of effective coverage using a checklist of services provided during ANC,

which would be conceptually equivalent to the outcome ‘coverage of atleast one screening of

ANC intervention’ in our study. Almost all pregnant women in our sample had received a

blood pressure measurement, and this result was similar to the findings from large multi-

country studies of ANC content using survey data [7, 23].

In contrast to other studies of effective coverage that have reported a one-time provision of

clinical interventions [10, 22], we also assessed the number and timing of screening tests for

the full duration of the pregnancy to produce quality-corrected coverage of ANC interventions

using facility-based data. According to outcome definitions used in this study, coverage of at

least one screening is not dependant on follow-up care of pregnant women throughout the

antenatal period. Coverage of appropriate number of screenings, on the other hand, reflects

care provision throughout the antenatal period, but did not factor the timing of screening

tests. Effective coverage of ANC interventions is essentially a combination of timely attendance

rates and the provision of the prescribed screening test during attendance in the clinics.

Our ANC 4+ coverage rate (60%) was similar to that found in a study using facility-based

data conducted in Jordan [38], which has a comparable population and health system as the

Table 5. ANC interventions and infrastructure-related characteristics: effective coverage (%) and adjusted odds ratios from logistic regression analyses.

ANC interventions Effective coverage (%) Adjusted odds ratio (95% CI)¥

One or more missing infrastructure (n = 728) Both lab and ultrasound (n = 631)

Screening for hypertension 7 14 2.2 (1.5, 3.1)

SFH measurement 7 4 0.6 (0.4, 1.0)

Screening for anemia 12 17 1.5 (1.1, 2.1)

Antenatal ultrasound 20 36 2.2 (1.7, 2.8)

Screening for gestational diabetes mellitus 32 37 1.2 (1.0, 1.5)

Screening for asymptomatic bacteriuria 42 43 1.0 (0.8, 1.3)

Screening for Rh-type 59 70 1.7 (1.3, 2.1)

Screening for tetanus immunization status 37 29 0.7 (0.5, 0.9)

¥derived from multivariable logistic regression analyses including all infrastructure-related and maternal sociodemographic variables: laboratory and ultrasound

availability, maternal age at pregnancy registration, age at marriage, education and parity

ANC: Antenatal care; SFH: Symphysis-fundal height; CI: Confidence Intervals

https://doi.org/10.1371/journal.pone.0212635.t005
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West Bank. Compared to ANC4+, attendance rates of ANC visits at guideline-specified tim-

ings was low in our sample of clinics. As a result, effective coverage of ANC interventions con-

sisting of two-step (screening for gestational diabetes mellitus) or repeat screening tests

(screening for anemia and hypertension, SFH measurement, and antenatal ultrasound) were

significantly lower than both coverage of atleast one screening and coverage of appropriate

number of screenings. A multi-country study reported that 10% of women in Jordan and 27%

in Egypt had received a set of routine care components as part of ANC [23]. Despite methodo-

logical distinctions in the data source used, this study hints at a trend of low coverage of essen-

tial ANC interventions and can corroborate our findings. The difference between coverage of

any screening test provided and effective coverage of screening for gestational diabetes (69%

vs. 34%) was primarily due to the timing at which the tests were provided.

For ANC interventions consisting of a one-time screening test, the magnitude of the differ-

ences between coverage of at least one screening and effective coverage were smaller because

timing of provision of ANC interventions played a less decisive role in achieving effective cov-

erage. Indicators of hemoglobin and blood pressure measurement, which are commonly

reported worldwide [39], had high coverage of at least one screening but much lower effective

coverage in our study.

In general, two underlying contributing factors will lead to low effective coverage of ANC

interventions, attendance and service provision. Hijazi et al [38] demonstrated that scheduling

of follow-up ANC visits and counseling by care providers were strongly associated with wom-

en’s utilization of ANC services in Jordan. Similar explorations are recommended to identify

possible issues with providing timely appointments for follow-up ANC visits and potential

barriers to ANC utilization in public clinics in the West Bank. Service provision is determined

by adherence of care providers to prescribed ANC guidelines, which, in turn, could be influ-

enced by training and supervision, or dissemination of guidelines. Other health systems factors

such as lack of supplies of sufficient lab test kits have been shown to be determinants of service

delivery in other contexts [19], but is less likely in our setting, considering the relatively high

coverage of at least one screening of interventions that need such supplies.

Structural inputs to care such as infrastructure in health facilities have been shown to be

weak predictors of content of ANC provided and clinical quality [40], although these results

were for countries in sub-Saharan Africa with health systems that may be different from the

West Bank. In our study, availability of laboratory and ultrasound in the clinics had varying

degrees of associations with effective coverage of the different ANC interventions. A much

lower proportion of women had SFH measured in clinics with an ultrasound compared to

clinics without, presumably because of the use of antenatal ultrasound for fetal growth moni-

toring instead. It was beyond the scope of this paper to assess the quality of ultrasound-based

fetal growth monitoring. Effective coverage of screening for hypertension and tetanus immu-

nization status, that can be provided to pregnant women without a laboratory or ultrasound in

the clinics were still associated with these infrastructure-related variables. Clinics with both a

laboratory and ultrasound had a higher effective coverage of hypertension screening due to

higher attendance rates in these clinics and relatively routine and non-invasive nature of tak-

ing blood pressure. The data available for this study could not shed light on the possible rea-

sons for lower effective coverage of a simple screening test for tetanus immunization status in

these better-equipped clinics.

In contrast to infrastructure-related factors, maternal sociodemographic characteristics

(maternal age at pregnancy registration, age at marriage, education and parity) were not signif-

icantly associated with effective coverage. Differences in effective coverage based on sociode-

mographic variables may be due to characteristics that were not available for our study. For

example, household income or expenditure are commonly used variables for equity analyses,
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but were not available from the clinical records. Other studies done in LMIC have reported dif-

ferences in the quality of ANC provided to clients based on their socioeconomic characteristics

[16, 41]. These studies used data from household surveys and may have been able to capture

populations across social, economic and demographic gradients, compared to our study using

only facility-based data of women that receive ANC in public clinics.

In this study, we have presented one approach to the generation of effective coverage using

facility-based data. For comprehensive health systems monitoring, such assessments capturing

the timing and frequency of care may be used to complement the deficiencies of population-

based survey data [23, 42]. Given the availability of routine health facility data from the newly

implemented eRegistry in Palestine, health systems monitoring through such metrics is more

feasible than with paper-based systems. Inferences derived from our analysis can provide pol-

icy-makers with information on some health system factors for consideration to increase effec-

tive coverage in public clinics. The eRegistry has incorporated several features designed to

increase the level of effective coverage in this population. Specifically, interactive checklists

with clinical decision support and automated dashboards providing performance feedback for

care providers, can support the provision of complete ANC interventions, while tailored SMS

messages to pregnant women, can encourage better uptake of ANC [29].

A limitation of this study was that only documented care was analyzed. Interventions may

have been provided without documentation, but for many of these interventions, undocu-

mented screening will be ineffective screening for the purpose of appropriate follow-up during

pregnancy. Women may also have received additional targeted tests based on symptoms, as

per care providers’ clinical judgements, and subsequently not been re-screened at the time rec-

ommended by the guidelines. Such targeted tests may represent reasonable substitutes for rou-

tine screening, but would have been missed in our analyses. Effective coverage indicators of

screening at specified timings will change over time, as the optimal number and timing of

ANC contacts, as well as ANC content, continues to be a matter of debate and subject to evalu-

ation [14, 43–45]. Similar to health systems in other countries in the region [23], pregnant

women in the West Bank reportedly seek ANC from private providers and non-governmental

organizations, sometimes in addition to receiving ANC from public health facilities. Therefore,

the results of this study may not be indicative of the totality of effective coverage of ANC at the

population-level in the West Bank, and cannot necessarily be used to estimate how changes in

effective coverage in the public health system alone will impact maternal and neonatal health

outcomes.

Conclusion

The choice and definitions of metrics can have substantial impact on health systems monitor-

ing of ANC, both in terms of ascertaining the magnitude of the problem as well as identifying

potential solutions. Effective coverage of ANC interventions in public primary healthcare clin-

ics in the West Bank can be increased by improving the timely and complete provision of

ANC interventions. Further exploration of specific aspects of care provision in primary health-

care clinics such as care providers’ adherence to guidelines and women’s perceptions and utili-

zation of of ANC services in public clinics, can help address these issues to increase effective

coverage of ANC interventions.
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