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Abstract
Objective: Antenatal (ANC) and postnatal care (PNC) are logical entry points for 
prevention and treatment of pregnancy- related illness and to reduce perinatal mor-
tality. We developed signal functions and assessed availability of the essential com-
ponents of care.
Design: Cross- sectional survey.
Setting: Afghanistan, Chad, Ghana, Tanzania, Togo.
Sample: Three hundred and twenty- one healthcare facilities.
Methods: Fifteen essential components or signal functions of ANC and PNC were 
identified. Healthcare facility assessment for availability of each component, human 
resources, equipment, drugs and consumables required to provide each component.
Main outcome measure: Availability of ANC PNC components.
Results: Across all countries, healthcare providers are available (median number per 
facility: 8; interquartile range [IQR] 3– 17) with a ratio of 3:1 for secondary versus 
primary care. Significantly more women attend for ANC than PNC (1668 versus 300 
per facility/year). None of the healthcare facilities was able to provide all 15 essential 
components of ANC and PNC. The majority (>75%) could provide five components: 
diagnosis and management of syphilis, vaccination to prevent tetanus, BMI assess-
ment, gestational diabetes screening, monitoring newborn growth. In Sub- Saharan 
countries, interventions for malaria and HIV (including prevention of mother to 
child transmission [PMTCT]) were available in 11.7– 86.5% of facilities. Prevention 
and management of TB; assessment of pre-  or post- term birth, fetal wellbeing, detec-
tion of multiple pregnancy, abnormal lie and presentation; screening and support for 
mental health and domestic abuse were provided in <25% of facilities.
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1 |  I N TRODUC TION

The global strategy for women's, children's and adolescents' 
health ‘Survive, Thrive, Transform’ calls for concerted and 
continued international efforts to enable and ensure the 
well- being of all.1 In line with the Sustainable Development 
Goals (SDGs), it goes on to emphasise the need for a re- focus 
on the right to the highest attainable standard of health 
for all (SDG3), particularly for those women who are most 
vulnerable.

Ending preventable maternal deaths, stillbirths and 
neonatal deaths crucially requires that women have access 
to quality care during and after pregnancy and at the time 
of birth. A key concept that has shaped the post MDG de-
bate and the definition of SDGs is universal health coverage 
(UHC), defined as ‘universal access to needed health services 
without suffering financial hardship while paying for them’.2 
For women and babies these essential health services consist 
of a series of intervention packages (or ‘care bundles’) known 
as the ‘continuum of care’ including antenatal care (ANC), 
skilled birth attendance (SBA), emergency obstetric care 
(EmOC), early newborn care (NC), postnatal care (PNC) 
and family planning (FP). These should be provided by a 
functioning health system (including at the community and 
healthcare facility levels) such that every woman and baby 
receive care that is effective, valued, trusted and respectful.3

Pregnant women represent the highest number of health-
care users globally. Over 80% of women in low-  and middle- 
income countries (LMIC) attend a healthcare facility during 
pregnancy at least once for ANC and more than 55% attend 
four times or more. Fewer women and babies return for PNC 
after birth even though the majority of women give birth at 
a healthcare facility.4,5

Antenatal care should include screening for, prevention 
and management of infections such as malaria, HIV, tu-
berculosis (TB), syphilis, neonatal tetanus; complications 
of pregnancy such as pre- eclampsia, anaemia, gestational 
diabetes, preterm birth; and assessment of and care for 
mental and social ill- health.3 Care in the period following 
birth (PNC) is similarly critical not only for survival but 
also for the future health and development of the mother 
and her baby. An important challenge relates to provision 
of support for family planning to address the unmet need 

for contraception, a need which, if addressed, could prevent 
millions of unintended pregnancies.6,7

New international recommendations for ANC and PNC 
advise that a woman has a minimum of eight visits or con-
tacts during pregnancy and four after pregnancy with the 
aim to reduce perinatal mortality and improve women's 
experiences of care.8,9 ANC and PNC are established and 
logical ‘entry points’ for the critical expansion of integrated 
disease prevention, screening and treatment. With a large 
number of women accessing care during pregnancy, the 
ANC platform has also been ‘used’ for the wider public 
health agenda. For example, in countries with generalised 
HIV epidemics (defined as a prevalence of at least 1% among 
pregnant women attending ANC), national estimates of 
the prevalence of HIV are mostly based on data from sur-
veillance systems that use data from women who attend a 
selected number of sentinel ANC clinics.10,11 Pooled blood 
samples from women attending ANC are thus used to assess 
country prevalence of HIV and syphilis and may be consid-
ered for estimation of burden of disease in the community 
including potentially for COVID- 19. Similarly, ANC and 
PNC platforms are commonly used for child vaccination 
against TB, tetanus and possibly influenza and other vac-
cines in future. However, in other aspects ANC and PNC in 
many cases constitute ‘missed opportunities’ for women and 
babies themselves, with emerging evidence that the content 
and quality of ANC and PNC provided is poor and that this 
is not ‘matched’ to the burden of disease in women during 
and after pregnancy.12,13

We sought to identify the essential components of ANC 
and PNC and conducted a multi- country study to assess 
whether resources are in place to provide these to women 
who access care during and after pregnancy. As a secondary 
aim, we provide information to identify gaps in the health 
system which require strengthening to provide care that is 
of good quality.

2 |  M ETHODS

This multi- country cross- sectional study was carried out in 
five low-  and middle- income countries (LMIC): Afghanistan, 
Chad, Ghana, Tanzania and Togo.

Conclusions: Essential components of ANC and PNC are not in place. Focused at-
tention on content is required if perinatal mortality and maternal morbidity during 
and after pregnancy are to be reduced.

K E Y W O R D S
developing countries— obstetrics and gynaecology, health services research, maternity services

Tweetable abstract: ANC and PNC are essential care bundles. We identified 15 core 
components. These are not in place in the majority of LMIC settings.

Funding information
Global Fund to Fight AIDS, Tuberculosis and 
Malaria
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2.1 | Selection of sites

In each country, the Ministry of Health (MOH) allocated the 
Regions or Districts to be included in the survey to ensure 
a representative pragmatic sample of healthcare facilities. 
Healthcare facilities in each designated district or region 
were selected for inclusion in the study if they in principle 
were expected to provide; (1) ANC and PNC and (2) Basic 
or Comprehensive Emergency Obstetric and Newborn Care 
(EmOC); (3) equal numbers of primary and secondary 
health care facilities were included where both levels were 
in place, and (4) those with the highest patient volume (for 
ANC, PNC and deliveries) were included for each category. 
Both rural and urban healthcare facilities were included 
(Table S1).

Healthcare facilities were considered to be secondary or 
tertiary (and denoted as secondary+) if they could admit in-
patients for more than 24 hours. Primary healthcare facili-
ties were those where longer term admission was not possible 
and included; basic health centres and family health houses 
in Afghanistan; health centres in Chad; health centres, poly-
clinics and maternity homes in Ghana; peripheral care units 
(Unités de Soins Périphériques –  USP) and polyclinics in 
Togo; as well as cottage hospitals, primary health centres, 
health centres and dispensaries in Tanzania. Secondary+ 
healthcare facilities included district, provincial, regional 
and national hospitals in the five countries.

2.2 | Data collection tools

A structured questionnaire was developed which included 
key indicators from existing validated tools including; the 
Columbia University Averting Maternal Death and Disability 
(AMDD) tool,14 WHO Quality of Care Standards,15 WHO 
focused ANC essential elements and indicators16 and 
WHO and UNICEF baby- friendly hospital initiative tool 
for PNC,17 and WHO's Service Availability and Readiness 
Assessment.18

ANC and PNC are intervention packages or ‘care bun-
dles’ with multiple components. For this study we used the 
term ‘component’ to denote individual interventions or ac-
tions that are considered part of the ANC and/or PNC care 
package. The terms ‘core’, ‘key’, ‘vital’ and ‘essential’ are used 
interchangeably in the literature. The term ‘essential’ is used 
in this study to denote a required component of ANC and/
or PNC. In obstetrics, ‘signal functions’ are used to denote 
a representative shortlist of key interventions and activities 
that address major causes of maternal and perinatal morbid-
ity or mortality. These were first used to define Emergency 
Obstetric Care with nine identified signal functions describ-
ing this care package.14 A list of signal functions does not 
include every service that may need to be provided but are 
considered as representative of a minimum essential care 
package that needs to be in place.

The process of identification of the essential compo-
nents of ANC and PNC included a systematic review of 

the literature (PROSPERO 2018 CRD42018107043 and 
CRD42018107054) and a series of seven consensus- building 
workshops with international stakeholders (two workshops) 
as well as with a wide range of stakeholders in each partic-
ipating country (five workshops). In total, 15 main compo-
nents (or ‘signal functions’) of ANC and PNC were identified 
(Table 1). Although ANC and PNC are generally considered 
as distinct care packages which are part of a continuum of 
care, some of the identified essential components are in 
principle provided both for ANC and for PNC (e.g. compo-
nents 1– 3, 4ii, 6ii, 13, 14).

For each component, the minimum set of consumables, 
drugs, equipment or activity required to deliver each iden-
tified component were identified by the main group of re-
searchers (Table  1). As this may vary across countries, for 
each included country the specific components were subse-
quently checked against national guidelines and standards 
or recommendations for care including, for example, taking 
account of the recommended first- line treatment regimens 
(drugs) for malaria, TB, HIV and syphilis for both mothers 
and babies.

To assess the availability and quality of the main compo-
nents of ANC and PNC, information was obtained on; (1) 
general infrastructure of the healthcare facility, (2) avail-
ability of human resources, (3) availability of equipment, 
testing kits and laboratory consumables, (4) availability of 
consumables including medicines and vaccines, (5) number 
of women attending for ANC and for PNC.

For each country, the assessment tool was reviewed with 
in- country partners and specialists, adapted to the local 
health system if needed, including for the level of healthcare 
for each type of healthcare facility, type and cadres of human 
resources, and guidelines for availability of types and levels 
of services. The final tool was then agreed and subsequently 
field- tested in each setting before use across each country.

2.3 | Data collection

The survey tool was uploaded onto electronic tablets for data 
collection using SURVEY CTO software.

A total of 118 data collectors across the five countries 
were trained using a standard format training package of 
4– 5  days, which included pilot- testing of the tool in each 
setting. Each included healthcare facility was subsequently 
visited by a dedicated data collection team (at least two data 
collectors per team). Information was obtained from; the 
head of the healthcare facility, heads of maternity services 
and healthcare providers. Availability of equipment, sup-
plies and medicines was verified through direct observation.

The number of women attending for ANC and PNC was 
extracted through detailed review of facility registers and 
records based on a reference month. Assessments were con-
ducted in English, French, Dari and Pashto. Data was sent to 
the CMNH- LSTM encrypted server at the time of data col-
lection to allow for real- time quality assurance. Verification 
of data using automated and manual checks was used when 
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the data was received. Communication between the data 
management and field teams was then initiated for any que-
ries raised in the review so as to allow data checks with the 
data collectors and, if necessary, with data sources. Any data 
revisions were then made as part of the cleaning process. 
Further data cleaning was done after data collection com-
pletion, which was not ‘real- time’.

2.4 | Data analysis

Healthcare facilities were considered able to provide the rel-
evant ANC or PNC component only if all the required re-
sources were recorded to be in place. Descriptive analysis 
was performed, disaggregated by country and level of health-
care. To summarise the availability of ANC and PNC com-
ponents, colour- coded dashboards were used, representing 
the proportion of the healthcare facilities with component 

available for each ANC or PNC component, as ANC or PNC 
component available in 0– 25% of healthcare facilities (red), 
26– 50% (amber), 51– 75% (yellow) and ≥76% (green). Data 
were analysed using R 3.5.1.19

3 |  R E SU LTS

A total of 321 healthcare facilities were included, 207 deliv-
ering primary healthcare services and 114 secondary or ter-
tiary (secondary+) healthcare services (Table 2).

Across the countries for the included healthcare facilities, 
a median and interquartile range [IQR] of 1668 [660– 3792] 
women attend for ANC per year per healthcare facility with 
a much lower number attending for PNC (median 300 [48– 
864] per year). There are significant differences by level of 
healthcare provision, with more than double the number of 
ANC visits at secondary+ level versus primary level (3096 

T A B L E  1  ANC and PNC components, and the prespecified requirements for each individual component, assessed at each healthcare facility

ANC and PNC component Requirements

1 Screening for pre- eclampsia BP machine [and] stethoscope [and] urine multi- dipstick

2 Prevention, screening for and management 
of anaemia

(Hemocue® [or] Laboratory on site) [and] (Ferrous sulphate [and/or] Folic acid)

3 Prevention, screening for and management 
of malaria

Thermometer [and] (Rapid diagnostic test (RDT) [or] Laboratory on site) [and] 
Insecticide- treated bed nets [and] (Drugs for prevention [and] management of 
malaria, including Sulfadoxine- pyramethamine (SP) for prophylaxis [and] (ACT 
[or] Artesunate injectable [or] Arthemeter injectable for treatment of infection [or] 
as specified in national guidelines)

4i Screening for and management of HIV in 
adults and babies

(- IV RDT [or] Laboratory on site) [and] HIV drugs for treatment for adults [and] HIV 
drugs for babies

4ii Screening for and management of HIV in 
adults and babies (including PMTCT)

As above, plus PMTCT

5 Screening for and management of syphilis Syphilis RDT [and] antibiotics for treatment

6i Screening for and management of TB in 
mothers

(Sputum collectors with Laboratory on site [or] X- ray [or] GenXpert) [and] Drugs for 
treatment of TB, including ((HRZE quadritherapy [and] syrup for babies) [or] as 
specified in national guidelines) [and] BCG

6ii Screening for and management of TB in 
mothers and babies

As above, plus (syrup for babies [or] as specified in national guidelines) [and] BCG

7 Prevention of tetanus in mother and baby Tetanus toxoid vaccine

8 Assessment of body mass index (BMI) Height measurement tool [and] weighing scale for adults

9 Assessment of post-  and pre- term birth Measuring tape [and] pregnancy wheel [and] examination couch [and]
Ultrasound at secondary+ level only

10 Assessment of fetal wellbeing during 
pregnancy

Measuring tape [and] (Pinard stethoscope [or] doptone) [and] examination couch 
[and]

Ultrasound at secondary+ level only

11 Detection of multiple pregnancy, abnormal 
lie and abnormal presentation during 
pregnancy

Measuring tape [and] doppler [and] Pinard stethoscope [and] examination couch 
[and]

Ultrasound at secondary+ level only

12 Screening for gestational diabetes Glucometer [or] Laboratory on site

13 Screening and counselling for mental 
health and domestic violence

Healthcare providers trained in mental health in the past 3 months

14 Offer contraception (family planning) At least one of the following: condoms, pills (combined [and] progesterone only), Depo 
Provera for injection, implants, IUCD/S [and]

Permanent contraceptive (vasectomy [and] tubal ligation) at secondary+ level only

15 Monitor growth of the newborn baby Measuring tape [and] baby weighing scale
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[948– 7995] versus 1248 [624– 2424]) and this is increased 
more than three times for PNC visits (714 [96– 2304] at sec-
ondary+ level versus 228 [48– 552] at primary level). There 
are also significant country differences, with healthcare fa-
cilities in Ghana having the highest numbers of ANC and 
PNC visits and Chad the lowest (Table 2).

3.1 | Availability of human resources

Overall, with the exception of five healthcare facilities 
(two in Afghanistan, two in Chad and one in Tanzania), 
all healthcare facilities have at least one qualified member 
of staff to provide ANC and PNC. There are a number of 
different cadres providing ANC and PNC within and across 
the countries, including specialist or non- specialist medi-
cal doctors, nurses/nurse- midwives/midwives or auxiliary 
nurses or midwives (Table S2). In general, 3– 5 times more 
staff are available to provide ANC and PNC at secondary+ 
compared with primary level healthcare facilities. The ma-
jority of healthcare providers are nurse- midwifery cadres. 
Cadres classed as community health workers (CHW) are in 
place in Afghanistan, Chad and Togo.

3.2 | Availability of ANC and 
PNC components

Availability of each component of care was assessed for each 
healthcare facility as per the criteria set out in Table 1 and 
is presented by country and by level of the health system 
(Table 3, Tables S3 and S4).

Screening for pre- eclampsia was available in the ma-
jority of settings at primary and secondary+ levels (209 of 
321 facilities [65.1%], 127 primary [61.4%] and 82 second-
ary+ [71.9%]). This component was least available in Chad 
and Afghanistan, in particular at primary level (33.3% in 
Afghanistan and 31.4% in Chad.

Prevention, screening for and management of anaemia 
was available in the majority of healthcare facilities (230 of 
321 facilities (71.7%), 134 primary (64.7%) and 96 second-
ary+ level (84.2%) but was least available at primary level in 
Chad (42.9%) and Ghana (46.7%).

Prevention of, screening for, diagnosis and management 
of malaria was available in 144 facilities (44.9%), of the 321 
facilities assessed in the five countries and in 94 primary 
(45.4%) and 50 secondary+ (43.9%) healthcare facilities. In 
Afghanistan this included 27 facilities (41.5%) (at primary 
[37%] and secondary+ [44.7%] levels). In malaria- endemic 
countries such as Chad this was available in only 11.7% 
healthcare facilities overall and in Togo in 9.7% of health-
care facilities overall. In Ghana 80% and in Tanzania 75.7% 
of healthcare facilities had this component in place.

Screening for and management of HIV+ women and ba-
bies was available in 139 of the 321 facilities (43.3%) almost 
equally at primary (89, 43%) and secondary+ levels (50, 
43.9%). Significant variation in availability was seen by T
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country; in Afghanistan overall, this was 3.1% (all at second-
ary+ level), in Chad 11.7%, in Togo 48.4%, in Ghana 51.7% 
and in Tanzania 93.2%.

If prevention of mother to child transmission (PMTCT) 
as a component of management of HIV+ women was in-
cluded, availability was documented in 134 of the 321 fa-
cilities (41.7%), with similar distribution between primary 
and secondary+ facilities (84, 40.6% versus 50, 43.9%, re-
spectively). The country- specific proportions remain varied, 
with 3.1% facilities in Afghanistan (all at secondary+ level), 
11.7% in Chad, 48.4% in Togo, 51.7% in Ghana and 86.5% in 
Tanzania.

Screening for and treatment of syphilis was available in 
261 facilities (81.3%) (149 primary [72%] and 112 secondary+ 
[98.3%] levels). The least availability was at primary level in 
Chad, at 45.7%.

Screening for and management of TB: If considered for 
adults only this was available in 156 healthcare facilities 
overall (48.6%) but significantly more often in secondary+ 
level healthcare facilities, with 68 primary (32.9%) and 88 
secondary+ level (77.2%) facilities able to offer this compo-
nent of care. Screening for and management of TB in babies 
as well as adults was, however, available in only five (2.7%) 
healthcare facilities overall— all in Afghanistan (two of 27 

T A B L E  3  Availability of ANC and PNC components across five countries— all included healthcare facilities (n = 321)

ANC and PNC components

Afghanistan
(n = 65) Chad (n = 60)

Ghana
(n = 60)

Tanzania
(n = 74)

Togo
(n = 62)

Total
(n = 321)

% % % % % %

1 Screening for pre- eclampsia 46.2 48.3 80 68.9 82.3 65.1

2 Prevention, screening for and 
management of anaemia

80 60 56.7 86.5 71 71.7

3 Prevention, screening for and 
management of malaria

41.5 11.7 80 75.7 9.7 44.9

4i Screening for and 
management of HIV+ 
women and babies

3.1 11.7 51.7 93.2 48.4 43.3

4ii Screening for and management 
of HIV+ women and babies 
including PMTCT

3.1 11.7 51.7 86.5 48.4 41.7

5 Screening for and treatment of 
syphilis

86.2 66.7 85 94.6 71 81.3

6i Screening for and 
management of TB in 
adults

76.9 33.3 36.7 60.8 30.6 48.6

6iia Screening for and 
management of TB in 
adults and babies

7.7 NA 0 NA 0 2.7

7 Prevention of tetanus in 
mother and baby

89.2 71.7 80 98.7 51.6 79.1

8 Assessment of BMI 86.2 66.7 93.3 91.9 77.4 83.5

9 Assessment of post-  and pre- 
term birth

9.2 20 40 16.2 38.7 24.3

10 Assessment of fetal wellbeing 
during pregnancy

16.9 18.3 33.3 12.2 16.1 19.0

11 Detection of multiple 
pregnancy, abnormal lie 
and presentation during 
pregnancy

16.9 18.3 33.3 12.2 16.1 19.0

12 Screening for gestational 
diabetes

86.2 70 88.3 64.9 77.4 77

13 Screening and counselling 
for mental health and 
domestic violence

24.6 5 25 4.1 0 11.5

14 Offer family planning services 
(contraception)

58.4 66.6 36.7 95.9 90.7 70

15 Monitor newborn growth 90.8 80 95 86.5 77.4 86.0

Red: 0– 25%; Amber: 26– 50%; Yellow: 51– 75%; Green: 76– 100%. NA: information not collected. All facilities = 187, primary = 111, secondary+ = 76.
aThe totals for this SF exclude Chad and Tanzania.
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[7.4%] healthcare facilities at primary level and three of 38 
at secondary+ level [7.9%]) of the 187 facilities (111 primary 
and 76 secondary and above) assessed in the three coun-
tries assessed. This was because of a lack of availability of 
treatment for TB in babies. Availability of medication for TB 
treatment in babies was not assessed in two countries (Chad 
and Tanzania).

Prevention of tetanus in mother and baby: Tetanus tox-
oid was available in 254 (79.1%) healthcare facilities over-
all: 163 (78.7%) at primary and 91 (79.8%) at secondary+ 
level.

Assessment of height and weight to establish body mass 
index (BMI) was possible in 268 (83.5%) healthcare facilities 
and almost equally available at primary (167, 80.7%) and sec-
ondary+ (101, 88.6%) levels.

Assessment of pre-  and post- term birth: Gestational age 
could be assessed in only 78 facilities overall (24.3%): 29 at 
primary (14%) and 49 at secondary+ (43%) level.

Assessment of fetal wellbeing during pregnancy was possi-
ble in only 61 facilities (19%): 14 at primary (6.8%) and 47 at 
secondary+ (41.2%) level.

Screening for multiple pregnancy, abnormal lie and pre-
sentation during pregnancy could be conducted in fewer 
than one in five healthcare facilities; overall in 61 of 321 
healthcare facilities (19%): 14 at primary (6.8%) and 47 at 
secondary+ (41.2%) level.

Availability of ultrasound scanning: As part of the assess-
ment of availability of requirements for key components of 
ANC, we assessed availability of an ultrasound scan. This 
was available in 121 of 321 (37.6%) healthcare facilities 
overall: 79 of 114 (69.3%) at secondary+ level and 42 of 207 
(20.2%) at primary level. This was <10% at primary level In 
Afghanistan, Chad and Tanzania, but 53.3% of primary level 
healthcare facilities in Ghana and 33.3% in Togo had an ul-
trasound scan available. At secondary+ level this was low-
est in Afghanistan (44.7%) but available in the majority of 
facilities in Chad (72%), Togo (75%), Tanzania (84.6%) and 
Ghana (90%).

Screening for gestational diabetes was possible in 247 
healthcare facilities (77%): in 133 primary (64.3%) and all 
114 (100%) secondary+ level healthcare facilities.

Screening and counselling for mental health and domestic 
violence: Training received in mental health was used as a 
proxy measure to assess the availability of this component 
of ANC and PNC, which was considered available in a total 
in 37 facilities (11.5%): 13 primary (6.3%) and 24 secondary 
(21.1%).

Contraception or family planning methods were available in 
225 healthcare facilities (70%). These were considered in place 
at 172 primary healthcare facilities (83%). For secondary+ level 
facilities, family planning services were only assessed as being 
available if permanent methods (tubal ligation, vasectomy) 
could be provided and only 53 of the 114 secondary+ level 
healthcare facilities (46.5%) met this criterion. However, 78.9% 
could provide the other aspects of family planning.

The ability to monitor newborn growth was available 
across most healthcare facilities, in total 306 facilities of the 

321 facilities assessed in the five countries (95.3%): 194 pri-
mary (93.7%) and 112 secondary+ level (98.2%).

3.3 | Summary of availability for all essential 
components of ANC and PNC

Across all countries, for all components of ANC and PNC, 
only five of 15 components were available in more than 75% 
of healthcare facilities: (1) diagnosis and management of 
syphilis, (2) prevention of tetanus in the mother and baby, 
(3) estimation of BMI in the mother, (4) screening for gesta-
tional diabetes and (5) monitoring of growth in the newborn 
baby (Figure 1). Conversely, of the 15 essential components, 
five were available <25% of all healthcare facilities: (1) pre-
vention and management of TB in adults as well as babies 
(mainly due to lack of availability of medication for babies); 
(2) ability to assess pre- term or post- term birth (mainly be-
cause of inability to determine gestational age during preg-
nancy), (3) assessment of fetal wellbeing (including heart rate 
detection); (4) detection of multiple pregnancy, abnormal lie 
and presentation; and (5) screening and counselling or sup-
port for mental health and domestic abuse.

For the prevention screening and management of malaria 
with an overall availability in 44.5% of healthcare facilities 
surveyed and a range of 9.7– 80% in endemic countries, in 
only two countries (Ghana and Tanzania) was this available 
in >75% of healthcare facilities. Similarly, for HIV screening 
and management including PMTCT, only Tanzania had this 
available in >75% of healthcare facilities.

Availability is generally better at secondary+ level than 
at primary level, with the exception of family planning (83% 
versus 46.4%) and prevention, screening for and manage-
ment of malaria, where lower level facilities offer a margin-
ally better availability (45% versus 44%) (Figures  S1). Key 
differences at secondary+ versus primary level observed 
were for the screening and management of TB in adults, with 
77.2% versus 32.9%; assessment of fetal wellbeing, multiple 
pregnancy and abnormal lie, and screening for gestational 
diabetes— both with around 40% availability at secondary+ 
level versus 6.8% at primary level.

Variation was also observed between countries. Chad 
had the least number of components available, with 25% or 
fewer healthcare facilities having 7 or less out of 15 key com-
ponents in place. Conversely, more than 75% of healthcare 
facilities surveyed in Tanzania were able to provide eight or 
more of the 15 key components.

4 |  DISCUSSION

4.1 | Main findings

A minimum essential ANC and PNC care package or ‘bun-
dle’ was identified with a total of 15 essential key components 
or ‘signal functions’. These are expected to be available to 
women during and after pregnancy, for ANC and PNC to be 
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considered as ‘in place’. Assessment of healthcare facilities at 
primary level and upwards across five low-  and middle- income 
countries demonstrates that none of the healthcare facilities 
assessed could provide all 15 identified essential components 
of ANC and PNC. Key obstetric components, including as-
sessment of gestational age, fetal wellbeing and detection of 
multiple pregnancy, abnormal lie and presentation could be 
provided in less than 25% of all healthcare facilities assessed. 
For malaria, TB and HIV, the availability of components even 
in high- endemic countries in Sub- Saharan Africa was ‘patchy’ 
at best. Screening for HIV and management of HIV+ women 
and babies including PMTCT was available in 11.5– 86.7% of 
facilities in the Sub- Saharan African countries, screening, 
prevention and treatment of malaria was available in >75% 
of healthcare facilities in two of the four endemic countries 
(Ghana and Tanzania), and screening for and management of 
TB in mothers and babies was almost never in place. Across all 
settings, more care components are available at higher-  than 
lower- level healthcare facilities. Contrary to what is recom-
mended, the number of women attending for ANC and PNC 
is generally higher at secondary+ than at primary healthcare 
facilities (ratio of 2.5:1) and there are also significantly more 
staff able to provide care at secondary+ versus primary level 
healthcare facilities (ratio of 3.3:1). The number of women at-
tending for PNC is comparatively much lower.

4.2 | Strengths and limitations

A key strength of the study is the identification and assess-
ment of all of the key essential components of ANC and PNC 

representing a minimum essential care package that needs 
to be in place to meet the health needs of women and babies 
during and after pregnancy. The focus was to a large extent 
on the availability (or not) of these 15 components, and any 
of the identified components of care was only considered 
available if there was on- site direct observation and verifi-
cation that all required elements to be in place. In addition, 
in- depth on- site surveys were conducted to assess each of the 
health system elements required to be able to provide these.

We included all or a relevant sample of primary- level 
healthcare facilities in each district, selecting those with the 
highest patient volume. This was to ensure clear inclusion 
criteria which could be applied across all settings and be-
cause we sought to look at the content of services that were 
accessed by the majority of women and their babies rather 
than services provided at healthcare facilities that received 
very few or no patients. We appreciate that healthcare facil-
ities with lower patient numbers may have been less func-
tional and/or may have been those situated in areas with a 
sparser population density and/or those that were harder to 
reach for women.

Although the study assessed whether the essential com-
ponents of the ANC or PNC care package were available and 
was reported as being provided, it was not possible to assess 
‘how’ that care was provided in more detail (i.e. the process), 
nor were the experiences of women who attended for care 
assessed. This would have required more in- depth mixed- 
methods studies in each setting, which will be conducted in 
future research. The availability of any of the components of 
care does not in itself imply this component was provided 
in accordance with quality standards. However, we argue 

F I G U R E  1  Availability of all essential components of ANC and PNC for all healthcare facilities combined and by country
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that without availability of content (the essential component 
being in principle in place) there can be no assessment of the 
quality of care received or process of providing this.20– 22

We considered intrapartum care as a separate care pack-
age which is generally described as ‘Skilled Birth Attendance’ 
and mostly provided at those healthcare facilities which also 
have a labour room as an in- patient rather than via an out- 
patient consultation. We consider the requirements and es-
sential components for Skilled Birth Attendance as specific 
to those for ANC or PNC, except for ‘immediate postnatal 
care’, which is provided after birth.23– 25

4.3 | Interpretation

The number of women who access care during and after 
pregnancy varies across countries. However, as assessed in 
the last World Health Statistics Report to specifically do so 
(2016), the vast majority of women access a healthcare facil-
ity on at least one occasion for ANC; for countries included 
in this study, this comprises 96.9% of women in Ghana, 
97.5% in Tanzania, 92.3% in Togo, 62.5% in Chad and an es-
timated 59.8% in Afghanistan.4 With an absence of content 
of care this will largely constitute an enormous and shock-
ing missed opportunity to prevent and address the health 
needs of women. With women as the main care seekers, this 
is also a missed opportunity for the family as a whole. There 
is a recognised need to improve access to, and coverage with 
care especially for women living in more rural and/or less 
densely populated settings. The proportion of women who 
attend for ANC is one of the indicators measured to assess 
level of universal health coverage.2,26 It will certainly be 
important to continue to monitor this indicator and pro-
vide disaggregated information for rural and urban areas, 
by vulnerability group, and including by wealth category of 
women. Perhaps more importantly it is now time to not only 
consider the number of women receiving care and the fre-
quency of attendance, but to look also at the content of care 
received.12,13,27,28

There has been some debate regarding the use of ultra-
sonography during pregnancy, especially in low- resource 
settings and/or as part of a minimum service package. 
Ultrasonography can be a helpful and often essential tool, 
for example to assess fetal and placental lie and position, 
confirm multiple pregnancy and confirm fetal demise if 
this occurs in utero. Gestational age and an estimated date 
of delivery is best established in the first trimester with the 
help of ultrasound scan dating.29– 31 The effectiveness for the 
detection and subsequent management of fetal growth re-
tardation or compromise is less well established. We note, 
however, that in many settings ultrasonography is now avail-
able in seven of 10 secondary+ level and one in five primary 
level healthcare facilities assessed in this multi- country 
survey. A recent study shows that, although ultrasonogra-
phy was reported as widely available, antenatal detection 
of fetal anomalies remains highly variable across low-  and 
middle- income countries.32 It is possible that our assessment 

of ultrasonograhy as essential only at secondary+ level is too 
conservative, and it could be argued that ultrasonography 
should now be considered as required to be available at all 
levels. The next step will be to ensure ultrasound is used 
in the right way and for the right reasons. This will require 
urgent further attention, especially with regard to training 
of all relevant levels of healthcare providers to ensure com-
petency in the correct and ethical use of ultrasonography 
during and after pregnancy and the development of clinical 
guidelines and referral pathways.

A key ‘building block’ of the health system is human 
resources. Worldwide there is a shortage of human re-
sources.33,34 This study illustrates that although at each level 
there are human resources in place, these are at bare mini-
mum and will be insufficient if uptake and/or content of ANC 
and PNC increases further. There is also generally a lack of 
staff trained and competent to provide basic content and 
more specifically to support and manage women with compli-
cated pregnancies. Recently there have been suggestions that 
community- based healthcare workers and/or volunteers may 
be better placed to provide postnatal care and follow- up.35,36 
Although this is likely to be cost- effective and may result in 
more women receiving a visit in the postnatal period, care-
ful planning is needed for effective implementation 37,38 A 
multi- country mapping shows that few community- based 
healthcare providers are adequately trained and competent, 
legislated and/or supported to provide all of the essential com-
ponents of either ANC or PNC.39,40

4.4 | Implications for practice and research

For each component of ANC and PNC, a composite meas-
ure was used to assess its availability (or not). This means 
that all of the elements identified as necessary had to be in 
place for that component to be assessed as available as part of 
service delivery (as set out in Table 1). Non- availability does 
not therefore mean that no part of the care was available, 
e.g. with even one aspect missing (such as a thermometer to 
check temperature for screening of malaria) the whole com-
ponent of care would be assessed as not in place. This analy-
sis focuses on a set of minimum standards as an aspirational 
benchmark and to ensure safe and high- quality care is pro-
vided (e.g. a fever is not diagnosed unless confirmed through 
a measurement of body temperature). Similarly, it must be 
noted that this survey highlighted that in some countries it 
is currently not agreed practice or policy to provide all of 
the essential components e.g. treatment for TB in neonates 
may not be required to be available at primary healthcare 
level. Findings of this study were disseminated widely and 
discussed with stakeholders at all levels including at the re-
spective Ministries of Health and with UN partners. It is 
hoped this will help re- formulate policy where required so 
that identified gaps in content of ANC and/or PNC can be 
addressed in future.

There are currently no internationally agreed ‘signal 
functions’ for ANC and PNC. We propose that the identified 
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essential components of care as defined and assessed in 
this study be adopted to serve as ‘signal functions’ of ANC 
and PNC for wider use. Although already adopted by the 
GFATM and national governments and research partners 
involved in this study, this will require further dissemina-
tion and discussion with other national and international 
stakeholders. Rigorous evaluation across more settings is 
needed to establish whether and why content of care is lack-
ing and to identify which of the required structural or health 
systems factors (including human resources, equipment and 
supplies) require strengthening.

Recent studies report a high burden of illness in women 
living in low-  and middle- income countries during and 
after pregnancy. Women expect healthcare providers to be 
able to provide advice as well as diagnostic and therapeu-
tic care that is sympathetic to a woman's needs and situa-
tion.41,42 The proposed signal functions were not developed 
specifically in response to assessments of burden of disease 
in each setting but as representative of the agreed health-
care packages to be provided in each setting to all pregnant 
women and their babies as part of ‘routine’ care. As bet-
ter assessments of burden of disease become available, the 
ANC and PNC care packages may require modification. 
Integration of care across the various components of ANC 
and PNC including taking into account family planning 
needs and the main infectious diseases (malaria, TB, HIV/
AIDS and syphilis) is of critical importance to enhance 
women's experiences of care and to ensure no loss to fol-
low- up, and effective use of limited resources, including 
human resources. A renewed focus on strengthening the 
ANC and PNC platform, building on existing efforts and 
opportunities to identify and address the burden of disease 
comprehensively across the main current and emerging dis-
eases such as COVID- 19 will facilitate further integration.

With the provocative question ‘Where is the M in MCH?’, 
Rosenfield and Maine reawakened consciousness about the 
risk of maternal mortality in developing countries.43 We 
similarly ask: Where is the C in ANC and PNC? We seek 
to re- awaken consciousness regarding the need for content 
of ANC and PNC if these important care packages are to be 
effective. We propose clearly defined signal functions to be 
used for the assessment and monitoring of content of ANC 
and PNC.

5 |  CONCLUSIONS

Despite a large number of women accessing care during and 
after pregnancy in many countries, this study shows that 
the essential components of ANC and PNC are often not in 
place. There is an urgent need to address this gap and to op-
timise opportunities when women access care, in order to 
prevent illness and adverse pregnancy outcomes, meet the 
health needs of mothers and babies, improve trust in the 
health system, and increase equitable healthcare coverage. 
Only then can ANC and PNC lead to a positive experience of 
pregnancy and childbirth for all.

AC K NOW L E D G E M E N T S
LSTM staff who were involved in implementing the 
surveys: We thank Dr Anna Miller, Dr Victor Minja 
and Mr Degninou Yehadji for help with training and 
field supervision; Ms Fiona Dickinson, Ms Cristianne 
Connor and Ms Sarah Nelson for field supervision, data 
cleaning and processing; Dr Mamuda Aminu for field 
support.

MOH, partners and other stakeholders involved in the 
design, implementation and delivery of the surveys, but not 
directly involved in the multi- country paper analysis and re-
port: We thank for overall technical advice, oversight and 
support in their respective countries:

• Afghanistan: Dr Sayed Aminullah Alizai, Dr Palwasha 
Anwari, Mahmood Azimi, Tamim Khushdell, Habib 
Naderi

• Chad: Dr Ramadane Kariffene Aboni, Dr Mahamat 
Hamit Ahmat, Dr Abdel Kader Mahamat Hassan, Dr 
Rolande Mindekem, Dr Alladiguimbai Montolnan, Dr 
Daugla Moto, Dr Ronelngar Moyengar, Dr Marie- Claire 
Mutanda, Dr N Rohingalaou

• Ghana: Dr Patrick Kuma Aboagye, Dr Yaw Adusi- Poku, 
Dr Kezia Malm

• Tanzania: Dr Ahmadi Makuwani
• Togo: Dr Pignandi Akou, Prof. Koffi Akpaza, Dr Stephane 

D'Almeida, Prof. Yawoo Atakouma, Dr Tossou Atchrimi, 
Dr Sossinou Awoussi, Dr Amivi Afefa M. Bibiane Baba, 
Prof. Agarassi Napo- Koura

C ON F L IC T OF I N T E R E S T
Completed disclosure of interest forms are available to view 
online as supporting information.

AU T HOR C ON T R I BU T ION S
Design: BM, NF, VM, NvdB. Data collection and oversight 
in- country: BM, SG, AQ, SF, DB, AWY, AJR, GK, J- PG, HK, 
SAA, MM, MS, AO, AE, RM, AA, GK. Analysis: BM, SG, 
AQ, SF, AT, MM, NF, VM, NvdB. Manuscript writing: BM, 
SG, AQ, SF, AT, DB, AWY, AJR, GK, J- PG, NDR, HK, SAA, 
MM, MS, AO, AE, RM, AA, GK, NF, VM, NvdB.

E T H IC S S TAT E M E N T
Ethical approval was obtained from the Liverpool 
School of Tropical Medicine Research Ethics Committee 
(LSTM:17- 034), the Afghanistan National Public Health 
Institute Review Board (ANPHI IRB) (43922), the 
Chadian National Committee for Bioethics (Comité 
National de Bioéthique Tchadien –  CNBT) (138/PR/
MESRT/sc/cNBTt2ola), the Ghana Health Service Ethics 
Review Committee (GHS ERC) (GHSERC008/09/17), 
the University of Dodoma Institutional Research Review 
Committee UDOM/REC/63- 28.11.2018) and the Zanzibar 
Health Research Ethical Committee (ZAHREC) (NO.
ZAHREC/02/DEC/2018/7) in Tanzania, as well as ap-
proval from the MoH in Togo (1521/17/MSPS/CAB/SG/
DGAS/DESR).



   | 11AVAILABILITY OF ESSENTIAL COMPONENTS ANC AND PNC

DATA AVA I L A BI L I T Y S TAT E M E N T
The data that support the findings of this study are available 
on request from the corresponding author. The data are not 
publicly available due to privacy or ethical restrictions.

R E F E R E N C E S
 1. World Health Organization. Global strategy for women's, chil-

dren's and adolescents health 2016- 2030. Geneva: World Health 
Organization; 2015 [cited 2021 Oct 1]. Available from: https://www.
who.int/life- cours e/publi catio ns/globa l- strat egy- 2016- 2030/en/

 2. World Health Organisation and The World Bank. Tracking universal 
health coverage. First global monitoring report 2015. Geneva: WHO 
[cited 2021 Oct 1]. Available from: https://apps.who.int/iris/bitst 
ream/handl e/10665/ 17453 6/97892 41564977

 3. The Partnership for Maternal, Newborn and Child Health. Essential 
interventions, commodities and guidelines for reproductive, mater-
nal, newborn and child health: a global review of the key interven-
tions related to Reproductive, Maternal, Newborn and Child Health 
(RMNCH). Geneva: PMNCH; 2011 [cited 2021 Oct 1]. Available from: 
https://www.who.int/pmnch/ knowl edge/publi catio ns/201112_essen 
tial_inter venti ons/en/

 4. World Health Organisation. World health statistics 2016: monitoring 
health for the SDGs. Geneva: World Health Organization; 2016 [cited 
2021 Oct 1]. Available from: https://www.who.int/gho/publi catio ns/
world_health_stati stics/ 2016/en/

 5. UNICEF Newborn care. 2021 [cited 2021 Jul 6]. Available from: 
https://data.unicef.org/topic/ mater nal- healt h/newbo rn- care/

 6. World Health Organisation. Contraception –  evidence brief 2019 –  
WHO | Contraception.

 7. Fathalla MF. Safe abortion: the public health rationale. Best Pract Res 
Clin Obstet Gynaecol. 2020;63:2– 12. https://doi.org/10.1016/j.bpobg 
yn.2019.03.010

 8. World Health Organization. Recommendations on antenatal care for 
a positive pregnancy experience. Geneva: World Health Organization; 
2016 [cited 2021 Jul 6]. Available from: https://www.who.int/repro 
ducti vehea lth/publi catio ns/mater nal_perin atal_healt h/anc- posit ive- 
pregn ancy- exper ience/ en/

 9. World Health Organisation. WHO recommendations on postnatal 
care of the mother and newborn. Geneva: WHO; 2013.

 10. World Health Organization and UNAIDS Reconciling antenatal 
clinic- based surveillance and population- based survey estimates 
of HIV prevalence in sub- Saharan Africa. 2003 [cited 2021 Jul 6]. 
Available from: https://data.unaids.org/una- docs/anc- popul ation_
surve ys_report_en.pdf

 11. UNAIDS Reference Group on Estimates, Modelling and Projections. 
Improved methods and assumptions for estimation of HIV/
AIDS epidemic and its impact: recommendations of the UNAIDS 
Reference Group on Estimates, Modelling and Projection. AIDS. 
2002;2002(16):W1– 14.

 12. Hodgins S, Tietsch J, Rankin K, Robinson A, Kearns A, Caglia J. A 
new look at care in pregnancy: simple, effective interventions for 
neglected populations. PLoS One. 2016;11:e0160562. https://doi.
org/10.1371/journ al.pone.0160562

 13. van den Broek N. Content and quality –  integrated, holistic, one- 
stop antenatal care is needed for all. BJOG. 2016;123:558. https://doi.
org/10.1111/1471- 0528.13937

 14. Averting Maternal Death and Disability. Needs assessment of emer-
gency obstetric and newborn care: data collection modules. New 
York, NY: Columbia Mailman School of Public Health; 2010 [cited 
2021 Oct 1]. Available from: https://www.mailm an.colum bia.edu/
sites/ defau lt/files/ pdf/naove rview.pdf

 15. World Health Organization. Standards for improving quality of ma-
ternal and newborn care in health facilities. Geneva: World Health 
Organization; 2016 [cited 2021 Oct 1]. Available from: http://apps.
who.int/iris/bitst ream/10665/ 24915 5/1/97892 41511 216- eng.pdf?ua=1

 16. Lincetto O, Mothebesoane- Anoh S, Gomez P, Munjanja S Antenatal 
care. Opportunities for Africa's newborns: practical data, policy and 

programmatic support for newborn care in Africa. Geneva: World 
Health Organization; 2006 [cited 2021 Oct 1]. Available from: http://
www.who.int/pmnch/ media/ publi catio ns/aonse ction III_2.pdf

 17. World Health Organization, UNIICEF. Baby- friendly hospital ini-
tiative: revised, updated and expanded for integrated care. Geneva: 
World Health Organization and UNICEF; 2009 [cited 2021 Oct 1]. 
Available from: http://apps.who.int/iris/bitst ream/10665/ 43593/ 
7/97892 41594 998_eng.pdf

 18. World Health Organization. Service availability and readiness as-
sessment (SARA): an annual monitoring system for service delivery: 
reference manual. Geneva: World Health Organization; 2013 [cited 
2021 Oct 1]. Available from: https://www.who.int/healt hinfo/ syste 
ms/sara_intro ducti on/en/

 19. R Core Team. R: a language and environment for statistical comput-
ing. Vienna: R Foundation for Statistical Computing; 2018 [cited 2021 
Sep 11]. Available from: https://www.R- proje ct.org/

 20. Koblinsky M, Moyer CA, Calvert C, Campbell J, Campbell OM, Feigl 
AB, et al. Quality maternity care for every woman, everywhere: a call 
to action. Lancet. 2016;388:2307– 20.

 21. Lancet Global Health Commission. High quality health systems in 
the sustainable development goals era: time for a revolution; 2018 
[cited 2021 Oct 1]. Available from: https://www.thela ncet.com/commi 
ssion s/quali ty- healt h- systems

 22. World Health Organization, OECD and The World Bank. Delivering 
quality health services: a global imperative for universal health cover-
age. Geneva: WHO; 2018.

 23. Utz B, Siddiqui G, Adegoke A, van den Broek N. Definitions and roles 
of a skilled birth attendant: a mapping exercise from four South- Asian 
countries. Acta Obstet Gynecol Scand. 2013;92(9):1063– 9. https://doi.
org/10.1111/aogs.12166

 24. Adegoke A, Utz B, Msuya S, van den Broek N. Skilled birth atten-
dants: who is who? A descriptive study of definitions and roles from 
nine Sub Saharan African countries. PLoS One. 2012;7(7):e40220. 
https://doi.org/10.1371/journ al.pone.0040220

 25. Adegoke AA, Hofman JJ, Kongnyuy EJ, van den Broek N. Monitoring 
and evaluation of skilled birth attendance: a proposed new frame-
work. Midwifery. 2011;27(3):350– 9. https://doi.org/10.1016/j.
midw.2011.03.006

 26. WHO. World health statistics 2018: monitoring health for the SDGs, 
sustainable development goals. Geneva: WHO.

 27. Benova L, Tunçalp Ö, Moran AC, Campbell O. Not just a number: 
examining coverage and content of antenatal care in low- income and 
middle- income countries. BMJ Glob Health. 2018;3:e000779. https://
doi.org/10.1136/bmjgh - 2018- 000779

 28. Hodgins S, D'Agostino A. The quality- coverage gap in antenatal care: 
toward better measurement of effective coverage. Glob Health Sci and 
Pract. 2014;2(2):173– 81. https://doi.org/10.9745/GHSP- D- 13- 00176

 29. Goldenberg RL, Nathan RO, Swanson D, Saleem S, Mirza W, Esamai 
F, et al. Routine ultrasound in low-  and middle- income countries: 
first look- a cluster randomised trial. BJOG. 2018;125:1591– 9.

 30. Nkosi S, Makin J, Hlongwane T, Pattinson R. Screening and man-
aging low risk pregnant population using continuous wave Doppler 
ultrasound in a low- income population: a cohort analytic study. S 
Afr Med J. 2019;109(5):347– 52. https://doi.org/10.7196/SAMJ.2019.
v109i5.13611

 31. Gladstone M, Oliver C, van den Broek N. Survival, morbidity, growth 
and developmental delay for babies born preterm in low-  and middle- 
income countries –  a systematic review of outcomes measured. PLoS 
One. 2015;10:e0120566. https://doi.org/10.1371/journ al.pone.0120566

 32. Goley SM, Sakula- Barry S, Adofo- Ansong N, Isaaya Ntawunga L, 
Tekyiwa Botchway M, Kelly AH, et al. Investigating the use of ultraso-
nography for the antenatal diagnosis of structural congenital anoma-
lies in low- income and middle- income countries: a systematic review. 
BMJ Paediatr Open. 2020;4:e000684. https://doi.org/10.1136/bmjpo 
- 2020- 000684

 33. Negero MG, Sibbritt D, Dawson A. How can human resources for 
health interventions contribute to sexual, reproductive, maternal, 
and newborn healthcare quality across the continuum in low-  and 

https://www.who.int/life-course/publications/global-strategy-2016-2030/en/
https://www.who.int/life-course/publications/global-strategy-2016-2030/en/
https://apps.who.int/iris/bitstream/handle/10665/174536/9789241564977
https://apps.who.int/iris/bitstream/handle/10665/174536/9789241564977
https://www.who.int/pmnch/knowledge/publications/201112_essential_interventions/en/
https://www.who.int/pmnch/knowledge/publications/201112_essential_interventions/en/
https://www.who.int/gho/publications/world_health_statistics/2016/en/
https://www.who.int/gho/publications/world_health_statistics/2016/en/
https://data.unicef.org/topic/maternal-health/newborn-care/
https://doi.org/10.1016/j.bpobgyn.2019.03.010
https://doi.org/10.1016/j.bpobgyn.2019.03.010
https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/anc-positive-pregnancy-experience/en/
https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/anc-positive-pregnancy-experience/en/
https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/anc-positive-pregnancy-experience/en/
https://data.unaids.org/una-docs/anc-population_surveys_report_en.pdf
https://data.unaids.org/una-docs/anc-population_surveys_report_en.pdf
https://doi.org/10.1371/journal.pone.0160562
https://doi.org/10.1371/journal.pone.0160562
https://doi.org/10.1111/1471-0528.13937
https://doi.org/10.1111/1471-0528.13937
https://www.mailman.columbia.edu/sites/default/files/pdf/naoverview.pdf
https://www.mailman.columbia.edu/sites/default/files/pdf/naoverview.pdf
http://apps.who.int/iris/bitstream/10665/249155/1/9789241511216-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/249155/1/9789241511216-eng.pdf?ua=1
http://www.who.int/pmnch/media/publications/aonsectionIII_2.pdf
http://www.who.int/pmnch/media/publications/aonsectionIII_2.pdf
http://apps.who.int/iris/bitstream/10665/43593/7/9789241594998_eng.pdf
http://apps.who.int/iris/bitstream/10665/43593/7/9789241594998_eng.pdf
https://www.who.int/healthinfo/systems/sara_introduction/en/
https://www.who.int/healthinfo/systems/sara_introduction/en/
https://www.r-project.org/
https://www.thelancet.com/commissions/quality-health-systems
https://www.thelancet.com/commissions/quality-health-systems
https://doi.org/10.1111/aogs.12166
https://doi.org/10.1111/aogs.12166
https://doi.org/10.1371/journal.pone.0040220
https://doi.org/10.1016/j.midw.2011.03.006
https://doi.org/10.1016/j.midw.2011.03.006
https://doi.org/10.1136/bmjgh-2018-000779
https://doi.org/10.1136/bmjgh-2018-000779
https://doi.org/10.9745/GHSP-D-13-00176
https://doi.org/10.7196/SAMJ.2019.v109i5.13611
https://doi.org/10.7196/SAMJ.2019.v109i5.13611
https://doi.org/10.1371/journal.pone.0120566
https://doi.org/10.1136/bmjpo-2020-000684
https://doi.org/10.1136/bmjpo-2020-000684


12 |   Madaj et al.

lower- middle- income countries? A systematic review. Hum Resour 
Health. 2021;19(1):54. https://doi.org/10.1186/s1296 0- 021- 00601 - 3

 34. World Health Organisation. Monitoring the building blocks of health 
systems –  a handbook of indicators and their measurement strategies. 
Geneva: WHO; 2010.

 35. Edmond KM, Yousufi K, Anwari Z, Sadat SM, Staniczai SM, Higgins- 
Steele A, et al. Can community health worker home visiting improve 
care- seeking and maternal and newborn care practices in fragile 
states such as Afghanistan? A population- based intervention study. 
BMC Med. 2018;16(1):106. https://doi.org/10.1186/s1291 6- 018- 1092- 9

 36. Burnett- Zieman B, Abuya T, Mwanga D, Wanyugu J, Warren CE, 
Sripad P. Community- based postnatal care services for women and 
newborns in Kenya: an opportunity to improve quality and access? J 
Glob Health. 2021;11:07006. https://doi.org/10.7189/jogh.11.07006

 37. Daviaud E, Owen H, Pitt C, Kerber K, Bianchi Jassir F, Barger D, et al. 
Overview, methods and results of multi- country community- based 
maternal and newborn care economic analysis. Health Policy Plan. 
2017;32(Suppl 1):i6– 20. https://doi.org/10.1093/heapo l/czx055

 38. Nishimwe C, Mchunu GG, Mukamusoni D. Community- based ma-
ternal and newborn interventions in Africa: systematic review. J Clin 
Nurs. 2021;30(17– 18):2514– 39. https://doi.org/10.1111/jocn.15737

 39. Olaniran A, Smith H, Unkels R, Bar- Zeev S, van den Broek N. Who 
is a community health worker? –  a systematic review of definitions. 
Glob Health Action. 2017;10:1272223.

 40. Olaniran A, Madaj B, Bar- Zeev S, van den Broek N. The roles of 
community health workers who provide maternal and newborn 
health services: case studies from Africa and Asia. BMJ Glob Health. 
2019;4(4):e001388. https://doi.org/10.1136/bmjgh - 2019- 001388

 41. Lancet Global Burden of Disease Group. Global burden of disease. 
2017.

 42. McCauley M, Madaj B, White SA, Dickinson F, Bar- Zev S, Aminu M, 
et al. Burden of physical, psychological and social ill- health during 
and after pregnancy among women in India, Pakistan, Kenya and 
Malawi. BMJ Glob Health. 2018;3:e000625.

 43. Rosenfield A, Maine D. Maternal mortality- a neglected tragedy. 
Where is the M in MCH? Lancet. 1985;2(8446):83– 5. https://doi.
org/10.1016/s0140 - 6736(85)90188 - 6

SU PP ORT I NG I N FOR M AT ION
Additional supporting information may be found in the 
online version of the article at the publisher’s website.

How to cite this article: Madaj BT, Gopalakrishnan S, 
Quach A, Filiaci S, Traore A, Bakusa D, Mdegela M, 
Yousofzai AW, Rahmanzai AJ, Kodindo G, Gami J- P, 
Rostand ND, Kessely H, Addo SA, Abbey M, Sapali 
M, Omar A, Ernest A, Mtandu R, Agossou A, Ketoh 
GK, Furtado N, Mangiaterra V, van den Broek N. 
Where is the ‘C’ in antenatal care and postnatal care: 
A multi- country survey of availability of antenatal 
and postnatal care in low-  and middle- income 
settings. BJOG. 2022;00:1– 12. https://doi.
org/10.1111/1471- 0528.17106

https://doi.org/10.1186/s12960-021-00601-3
https://doi.org/10.1186/s12916-018-1092-9
https://doi.org/10.7189/jogh.11.07006
https://doi.org/10.1093/heapol/czx055
https://doi.org/10.1111/jocn.15737
https://doi.org/10.1136/bmjgh-2019-001388
https://doi.org/10.1016/s0140-6736(85)90188-6
https://doi.org/10.1016/s0140-6736(85)90188-6
https://doi.org/10.1111/1471-0528.17106
https://doi.org/10.1111/1471-0528.17106

