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ABSTRACT

Objective To measure the readiness of health facilities
in Papua New Guinea (PNG) to provide obstetric care and
other maternal health services.

Design Cross-sectional study involving random sample
of health centres, district/rural hospitals (levels 3 and 4
facilities) and all upper-level hospitals operational at the
time of survey. Structured questionnaires were used to
collect data from health facilities.

Setting Health facilities in PNG. Facility administrators
and other facility personnel were interviewed. Number of
facility personnel interviewed was usually one for health
centres and two or more for hospitals.

Participants 19 upper-level facilities (levels 5-7,
provincial, regional and national hospitals) and 60 lower-
level facilities (levels 3 and 4, health centres and district/
rural hospitals).

Outcome measures Four service-types were used to
understand readiness of surveyed health facilities in

the provision of maternity care including obstetric care
services: (1) facility readiness to provide clinical services;
(2) availability of family planning items; (3) availability of
maternal and neonatal equipment and materials; and (4)
ability to provide emergency obstetric care (EmOC).
Results 56% of lower-level facilities were not able

to provide basic emergency obstetric care (BEmOC).
Even among higher-level facilities, 16% were not able

to perform one or more of the functions required to be
considered a BEmOC provider. 11% of level 3 and 4 health
facilities were able to provide comprehensive emergency
obstetric care (CEmOC) as compared with 83% of higher-
level facilities.

Conclusion Given the high fertility rate and maternal
mortality ratio (MMR) in PNG, lack of BEmOC at the first
level inpatient service providers is a major concern. To
improve access to EmOC, level 3 and 4 facilities should
be upgraded to at least BEmOC providers. Significant
reduction in MMR will require improved access to CEmOC
and optimal geographic location approach can identify
facilities to be upgraded.

INTRODUCTION

Effective antenatal, neonatal and emergency
obstetric care (EmOC) are highly cost-
effective interventions vital to avert common
adverse pregnancy and/or birth outcomes,

2 Justin Pulford,>* Olga P M Saweri*

Strengths and limitations of this study

» This is the first empirical study that systematically
examined the availability of maternity care in health
facilities in Papua New Guinea.

» All upper-level hospitals and randomly selected fully
functional health centres were surveyed.

» The readiness of facilities in the provision of obstetric
care and actual provision of services were assessed
using relevant indicators and signal functions.

» Service availability and readiness of facilities could
not be linked with community level health outcomes.

» The sampling design selected fully functional health
centres and district/rural hospitals in each of the
surveyed districts implying overestimation of read-
iness and availability of obstetric care.

which significantly contribute to maternal
mortality in poor resource settings."™* Basic
emergency obstetric care (BEmOC) alone
can avert a significant proportion of maternal
deaths and up to 40% of neonatal deaths.” A
global assessment found that BEmOC facili-
ties are consistently not available in sufficient
numbers in countries with high and moderate
levels of maternal mortality.” Comprehen-
sive emergency obstetric care (CEmOC)
availability, which includes the provision of
caesarean and blood transfusion services
in addition to the key functions included
in BEmOC, is also quite poor in many low-
income and middle-income countries.
Maternal and child health remains a key
priority area in Papua New Guinea (PNG)®;
however, persistently high maternal and
neonatal deaths reflect numerous deficien-
cies. The estimates of maternal mortality ratio
(MMR) in PNG vary considerably. One study
by Mola and Kirby estimated the MMR for
2009 using facility-based health information
system records and survey data on maternal
mortality among unsupervised births from
one province. The estimates imply that the
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average MMR in PNG should be approximately 500 per
100 000 live births.” ' The neonatal mortality in PNG is
also high, around 28 per 1000 live births."" The WHO
model ranks PNG 130th in the world in terms of MMR."?
The 2016-2018 PNG Demographic and Health Survey
(DHS), using the sisterhood method, found that the
MMR was about 205 per 100 000 live births.'* Even though
new DHS estimate represents a significant improvement
from the previous estimate of 733 per 100 000 live births
in 2006, the maternal mortality in PNG remains about
24 times the MMR in neighbouring Australia.'” The
DHS report also indicates that only 17% of pregnancies
received a prenatal visit in the first trimester and 49% had
four or more prenatal visits over the whole pregnancy.
During 2012-2017, about 55% of deliveries in PNG were
supervised by trained health workers at health facilities'”
indicating limited access to modern maternal healthcare
services.

To reduce the MMR in any country, it is important
to understand the causes of death so that appropriate
interventions can be designed and adopted. In PNG, the
maternal mortality registry often does not report causes
of death. Reviewing the causes of deaths mentioned in
the general death registry and in maternal mortality
registry, one study in early 1980s found that the main
causes were puerperal sepsis, postpartum haemor-
rhage, medical and surgical complications, prolonged
or obstructed labour, ruptured uterus, deaths associated
with caesarean section.'* It is likely that many of these
causes of deaths have remained important even today.
Clearly, deaths due to the causes indicated above cannot
be avoided without timely access to health facilities that
are equipped to provide a range of obstetric care services.
A recent article mentioned geographically dispersed
population, shortage of healthcare providers, poverty,
gender inequality and low level of education as important
determinants of maternal deaths.'”” These aspects are,
however, directly related to access to care and readiness
of health facilities in the provision of maternity care.

Lifetime risk of maternal death depends on the prob-
ability of maternal death per pregnancy and the average
number of pregnancies per woman over the reproduc-
tive age. The 2016-2018 PNG DHS estimated that the
total fertility rate (TFR) was about 4.2 per woman, which
is slightly lower than the TFR of 4.4 in 2006. Access to
obstetric care and lifetime risk of maternal death can be
improved by lowering the TFR as well.

Given the critical importance of timely access to appro-
priate obstetric care, it is essential to assess the ability and
readiness of health facilities in the provision of EmOC in
PNG. Due to high TFR of PNG, the demand for maternal
health services will continue to increase rapidly, under-
scoring the urgent need for improving access to care and
strengthening maternal healthcare service delivery.

Despite the high social value of maternal and newborn
healthcare services in PNG, no macrolevel information is
available on the ability or readiness of health facilities in
the provision of the services. One recent study assessed

Structure Proccess

. . ) ) Outcome
Physical, organizational Services provided to
patients according to

protocol (services, drugs &

supplies, diagnostics)

and resources in the entity
providing health care
services

Effect of services provided
on health status

Figure 1 Three components of Donabedian approach of
evaluating quality of care.

the capacity of 21 health facilities in the provision of
essential surgery and anaesthesia services.'® No study on
PNG, to date, has examined the readiness and ability of
health facilities at the national level in the provision of
obstetric care services. This study is the first attempt to
understand the state of obstetric care availability in PNG.
The principal objective of this study is to measure health
facility readiness to provide obstetric care and other
maternal health services. Some of the measures reflect
not only the readiness of the facilities in the provision
of target services but also the quality of services offered.
The nationally representative health facility survey allows
measurement of various indicators of obstetric care
services. These measures will be useful for policy makers
to reform the healthcare delivery system to strengthen the
provision of obstetric care and general clinical services.

METHODS

Conceptual framework

We use Donabedian’s framework to analyse the readi-
ness of obstetric care and other related services offered
through the health facilities in PNG. In general, the
Donabedian’s approach is used to evaluate quality of
care by analysing relevant structures, processes and
outcomes.'” The structure measures affect processes and
then processes affect outcomes, as shown in figure 1. In
this study, our focus is on the evaluation of ‘structure’
and ‘process’ measures relevant for maternity care. The
structure and process variables help to better understand
the ability of health facilities in the provision of different
service-types. Although, the impact of service provision
cannot be directly measured from the facility survey
data, country-level estimates of maternal mortality and
morbidity imply relatively poor outcomes indicating the
need for improving infrastructure and processes associ-
ated with obstetric and other maternity services.

To evaluate the ability and readiness to provide general
medical care services including obstetric care, health
facilities should have several infrastructural characteris-
tics and resources. Some of the structural measures are
quite general, related to the provision of any clinical
service, such as general inpatient services. In addition,
specific personnel, supplies and drugs must be available
at the facility to be able to offer the right type of services
at the right time based on the clinical needs of patients.
The structural characteristics, although not directly
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related to maternity care, are the necessary aspects
defining the ‘readiness’ of the facility in the provision of
effective healthcare services. Readiness, however, does
not necessarily imply actual provision of services. The
infrastructural aspects act as the foundation for the provi-
sion of services, and relevant healthcare resources must
be combined with the infrastructure to offer services to
patients whenever needed. The process variables reflect
ability to offer different types of obstetric care services
and functions. The process variables for monitoring
obstetric care service provision, the signal functions,
are well defined and we will use the facility-level signal
functil(gns for understanding the readiness of facilities in
PNG.

Study setting

PNG is remarkably diverse with respect to geography,
language and infrastructure. The country is divided into
22 provinces across four regions (Highlands, Momase
and Southern, and the New Guinea Islands). Most of
the country’s 8 million people live in rural or peri-urban
communities and are faced with significant challenges
with regard to equitable access to health, education and
economic opportunities.

PNG has a governmentfunded health system
throughout much of the country. It is supplemented
by government-subsidised health services provided by
various Christian missions. Overall, it is estimated that
churches provide 47% of primary health services, partic-
ularly in rural areas."

Health facilities are categorised by the number and
cadre of health workers employed and the services they
provide and are detailed in the National Health Services
Standard (NHSS) of the Government of PNG (GoPNG).?
The levels of health facilities in PNG are numbered 1
through 7, where levels 1 and 2 provide basic primary
healthcare, specifically outpatient services only. Level 3
health facilities, or health centres, provide outpatient and
basic inpatient services for deliveries and minor ailments
requiring observation. Level 4 health facilities, district
and rural hospitals, provide general admissions, limited
clinical support services including basic pharmacy and
laboratory services, and depending on the employment
of a medical officer, may provide surgical intervention
services. Levels 5-7 health facilities provide secondary and
tertiary health services as well as clinical support services,
including pharmacy, laboratory and radiology. The only
level 7 health facility, the Port Moresby General Hospital,
is the largest and most advanced healthcare facility of
PNG, employs the largest concentration of healthcare
workers and provides comprehensive healthcare services.

Survey design

We conducted a health facility survey of 73 health facilities
in PNG in 2015. All operational upper-level health facili-
ties (levels 5-7) were selected for the survey. At the time
of data collection, PNG had 19 upper-level health facil-
ities and all these 19 facilities were surveyed (although

Figure 2 Map of Papua New Guinea with districts visited
(green) and location of surveyed facilities.

one of the facilities was not fully operational). The upper-
level health facilities in the survey included the national
referral hospital (Port Moresby General Hospital), 3
regional hospitals, and 15 provincial hospitals. At the
national level, since about half of health centres and
district/rural hospitals (levels 3 and 4) were Church-run,
the survey design intended to sample equal number of
publicly run and Church-run facilities. For selecting
facilities at these two levels, between six (New Guinea
Islands) and eight (Southern, Highlands and Momase)
districts were randomly selected per region. The largest
government-administered and Church-administered
health facilities (one of each type based on outpatient
numbers per annum as reported by the National Health
Information System) were purposely selected per district.
This sampling procedure allowed selection of 30 publicly
run and 30 church-run facilities from the selected
districts; however, during field visits, not all selected
facilities were found to be operational. Where possible,
closed health facilities were replaced by functional ones
within the same district. In some districts there were no
functional level 3 or 4 facilities, resulting in less than 60
facilities surveyed (N=54). Figure 2 shows the location of
the health facilities surveyed for this study. The provinces
shaded in green indicate where the survey was carried
out. The red squares represent levels 5 —7 health facilities,
while the blue squares represent levels 3 and 4.

Survey procedure

The survey comprised a health facility assessment and
costing instrument as well as interviews with healthcare
providers, inpatients and outpatients. Each instrument
is detailed in the survey report.”' The facility assessment
questionnaire can be found in online supplemental file 1
of the article and standard health facility questionnaires
were adapted to the PNG context using the NHSS docu-
ment.” Briefly, the health facility assessment collected
information on various operational aspects of each health
facility, while the costing instrument detailed expendi-
ture on human resources, equipment and consumables
used for the provision of healthcare services. Both these
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instruments were completed with health facility managers
and administrators. Upper-level facilities offered many
different types of specialised services and data collec-
tion at these levels required interviewing multiple facility
personnel. The data collection was done by a team of five
trained enumerators, who spent 3-5 days surveying each
health facility. In total, 73 health facilities were surveyed.

Informed consents for the survey

For health facility costing and assessment, the survey team
requested consent via email from the provincial, district
and church health services, depending on the facility to
be surveyed. In addition, consent was requested from the
officer in charge of each of the health facilities. The travel
plan to the facilities was finalised after the consents were
granted. On the team’s arrival in the facility, the super-
visor of the team met the officer in charge to confirm
the consent received earlier and to get verbal consent to
initiate the interviews.

For interviews with healthcare workers and patients,
informed consent was requested in writing. The inter-
views were conducted only after the consents were
granted. As much as possible, visual and audible privacy
was ensured for the interviews. All interview question-
naires were de-identified by assigning a code number.
The code numbers are saved on a secure server at the
PNGIMR.

Public involvement

Stakeholder consultations were involved in the design
and early dissemination of this research. During the
feasibility stage, priority of research questions, choice
of outcome measures and methods were informed by
discussions with stakeholders involving representatives
from the National Department of Health, UN agencies,
academics and other development partners in PNGs. The
preliminary findings were also discussed with representa-
tives from the National Department of Health, Provincial
Health Authorities, hospitals and development partners
in a stakeholder consultation workshop held in Port
Moresby, PNG.

Outcome measures

The handbook on monitoring EmOC'" identified a set
of indicators to measure availability, access and provi-
sion of EmOC in a country or a region. Two types of
measures were defined—the first type focuses on avail-
ability, adequate coverage and utilisation of services
at national or subnational levels and the second type
measures obstetric care related functions performed by
health facilities. The functions identified to define the
level of EmOC services offered from a health facility
are: (1) administer parenteral antibiotics, (2) admin-
ister uterotonic drugs, (3) administer parenteral anti-
convulsants, (4) manually remove the placenta, (5)
remove retained products, (6) perform assisted vaginal
delivery, (7) perform basic neonatal resuscitation, (8)
perform surgery (eg, caesarean section) and (9) perform

blood transfusion. When a facility can perform all the
functions listed under 1-7, it is considered a BEmOC
provider while ability to perform all the nine functions
defines the CEmOC provider. This study has used these
nine measures to categorise health facilities as either a
BEmOC or a CEmOC. Note that all these signal functions
are defined by the ability to perform specific functions
pregnant women need at the time of delivery. Ability to
perform the functions does not necessarily imply that the
facilities actually provided the services in the recent past.

Since this study is based on facility-level survey data,
community or patient related health outcome measures
are not directly observable. To compensate for this, we
have used additional measures to understand readiness
of health facilities in the provision of general inpatient
care. Availability of basic medical equipment and supplies
and physical condition of the facility (infrastructural vari-
ables) may affect willingness of clients to use services from
the facilities. Another important intervention that may
affect the demand for EmOC is the provision of family
planning services. Family planning in PNG is expected
to reduce TFR implying that need for maternity services
should decline with family planning. Therefore, in addi-
tion to nine EmOC functions listed above, other outcome
variables considered in this analysis are: (1) readiness
of facilities to provide clinical services; (2) availability of
family planning items and (3) availability of maternity
care related equipment and materials. Availability of
drugs and supplies is defined as having the item in stock
at the time of the survey.

For the availability of equipment, instruments and
supplies, several indexes were calculated to indicate
degree of availability of the items. The index values range
from 0 to 100, 100 implying that all the items used for the
construction of the index were available in all the facili-
ties surveyed.

Calculating readiness or availability index

The analysis has used facility level data to derive the read-
iness indicators and ability to perform signal functions
for each facility in the survey (Stata V.12 was used). The
results are presented as descriptive tables (tables 1-4)
to indicate the proportion of facilities having the instru-
ments or able to perform the specific functions.

An equally weighted index was constructed based
on the availability of the items included in each of the
categories of service delivery. It reflects the per cent of
all readiness aspects or variables satisfied by the health
facilities in a specific category. For example, if a facility
reports having an instrument, a value of 1.0 was assigned
for the facility for that equipment. The availability index
was constructed to show the per cent of listed equipment
and items available in each of the facility categories. For
example, if the family planning items availability index is
65 for level 3 and 4 facilities, it means that the facilities
on the average had 65% of all the family planning equip-
ment and items considered in the analysis.
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Table 1 Readiness index for provision of general clinical services by facility level in Papua New Guinea

Level 3 and 4 Level5and 6 Level 7
Readiness indicators Public % Church % N % N %
Electricity connected to supply grid 10 34 7 28 17 94 1 100
Backup generator 14 48 19 76 18 100 1 100
Electricity availability (supply or generator) 20 69 21 84 18 100 1 100
Blackout last week 8 28 6 24 15 83 0 0
Problem last month running generator due to fuel shortage 8 28 10 40 3 17 0 0
Water from main line 2 7 3 12 15 83 1 100
Water shortage last year 18 62 11 44 7 39 0 0
Water available for use by healthcare providers 24 83 21 84 18 100 1 100
Water available in delivery room 13 45 18 72 18 100 1 100
Facility does direct blood transfusion 3 10 3 12 16 89 1 100
Blood transfusions done last month 8 10 & 12 18 100 1 100
Facility has designated space for clinicians to provide service 20 69 20 80 18 100 1 100
Facility has on-call room or space for healthcare providers to 8 10 11 44 10 56 1 100
take rest
Facility has telephone or shortwave radio 14 48 14 56 15 83 1 100
Facility has ambulance 26 90 24 96 17 94 1 100
Ambulance out of service last year 11 38 10 40 6 33 0 0
Facility has other vehicles 8 28 5 20 18 100 1 100
Facility has operation theatre 8 28 9 36 18 100 1 100
Index of readiness 40.3 48.5 84.6 100

Source: 2015 survey of health facilities in Papua New Guinea (survey conducted by this study).

RESULTS

Facility readiness to provide clinical services

Table 1 reports facility readiness in the provision of
services. As shown, 95% (18 out of 19) of level 5-7 facili-
ties were connected to the main electric supply grid but
only about a third of level 3 and 4 facilities (17 out of
54). However, more than 80% of all facilities connected
to the electric supply experienced blackout at least for
some time in the week before the survey. All level 5-7
facilities had functional backup generators, while the
percentage of level 3 and 4 facilities with backup genera-
tors was 76% for church-run facilities and 48% for public
facilities. Half of the level 3 and 4 facilities with backup

generators reported problems in operating the generator
in the previous month.

If supply line and water tanks are considered, all level
5-7 facilities and 83% of level 3 and level 4 public health
facilities and 84% of level 3 and level 4 church health
facilities reported having access to water on the day of
the survey. However, less than 10% of level 3 and 4 facili-
ties were connected with water supply lines. Only 45% of
level 3 and 4 public facilities had water connection to the
delivery room (and water availability on the day of the
survey) compared with 72% at church-run facilities.

A significant share of health facilities, 62%, 44% and
38% of level 3 and 4 public, level 3 and 4 church, and

Table 2 Availability of family planning items by facility level in Papua New Guinea

Level 3 and 4 facilities

Level 5 and 6 facilities Level 7 facilities

Family planning (FP) Church Level 5 and Level 7
items Public (n) Public (%) (n) Church (%) Public (n) 6 (%) Public (n) (%)
Oral pills 26 90 21 17 94 1 100

FP injections 22 76 22 15 83 0 0
Condoms 23 79 20 16 89 1 100
Index of FP items 81.6 84.0 88.9 66.7

Source: 2015 survey of health facilities in Papua New Guinea (survey conducted by this study).
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Table 3 Availability of supplies and equipment for maternity care in Papua New Guinea by health facility level

Antenatal, pregnancy, obstetric and neonatal care Level 3 and 4 facilities

Level 5 and 6 facilities Level 7 facility

related equipment and supplies Public (n) Public (%) Church (n) Church (%) Public (n) % Public(n) %
Fetal stethoscope (or monitor) 27 93 25 100 14 78 1 100
Stethoscope and blood pressure cuff 22 76 25 100 16 89 1 100
Tape measure 23 79 22 88 16 89 1 100
Scale 28 97 25 100 16 89 1 100
Ultrasound machine (and gel) 28 97 25 100 17 94 1 100
Stethoscope 10 34 11 44 15 83 1 100
Pelvic procedure instruments such as speculum 18 62 22 88 16 89 1 100
Index: availability of antenatal care items 76.85 88.57 87.30 100

Delivery light 24 83 24 96 18 100 1 100
Partograph 11 38 13 52 14 78 1 100
Steriliser 15 52 16 64 13 72 1 100
Vacuum extractor 14 48 21 84 18 100 1 100
Forceps 25 86 25 100 18 100 1 100
Manual vacuum aspirator/suction bulb 27 93 25 100 17 94 1 100
Facility has at least two skilled birth attendants 21 72 19 76 18 100 1 100
covering 24 hours a day

Delivery kit (instruments, supplies) 25 86 25 100 18 100 1 100
Resuscitation bag, newborn 4 14 4 16 15 83 1 100
Eye drops or ointment for newborn 27 93 25 100 18 100 1 100
Needles and syringes 28 97 25 100 18 100 1 100
Sterile C-section instrument kits 28 97 25 100 18 100 1 100
Cord supplies for newborn: clamps, ties, scissors 2 7 5 20 12 67 1 100
IV sets, including sterilised needle and tube 27 93 25 100 17 94 1 100
IV fluids, including normal saline and ringer lactate 29 100 25 100 18 100 1 100
Index: availability of obstetric and neonatal care 70.57 80.53 92.52 100

items

Source: 2015 survey of health facilities in Papua New Guinea (survey conducted by this study).

level 5 and 6 facilities, respectively, experienced water
shortages in 2014. The survey asked facility respondents
whether the facility was responsible for maintaining the
water supply system and it was observed that about 45%
of public level 3—4 facilities were responsible for main-
taining the water supply system. The proportions were
64% for church-run level 3 and 4 facilities and 68% for
level 5-7 facilities.

Only 10% public (n=3) and 12% church (n=3) level
3 and 4 health facilities had ability to do direct blood
transfusion. Proportion of facilities which could do blood
transfusion was much higher, 89% among level 5 and 6
facilities and 100% for level 7. Percentage of health facil-
ities that had operations theatre were much higher. 28%
and 36% level of public and church level 3-4 health facili-
ties and all level 5—7 health facilities had at least one oper-
ation theatre.

Both level 3 and 4 public-run and church-run health
facilities show low readiness score for service delivery
(table 1). Readiness indexes were 40.3 for level 3 and 4
public sector facilities, 48.6 for level 3 and 4 church-run
facilities, 84.6 for level 5 and 6 facilities and 100 for the
level 7 facility.

Availability of family planning items

Table 2 presents the availability of family planning prod-
ucts and supplies in surveyed health facilities. The avail-
ability index of family planning items was 81.6 for level 3
and 4 public sector health facilities, 84.0 for level 3 and 4
church-run facilities, and 88.9 for level 5 and 6 facilities.
Non-availability of family planning injections in the level
7 facility reduced the overall index of family planning
item availability for the facility to 66.7. Since there is only
one facility at level 7, non-availability of even a single item
significantly reduces the overall index.

Availability of supplies and equipment for maternity care

A relatively large proportion of health facilities lacked
very basic pregnancy and antenatal care related supplies
and equipment as shown in table 3. The index values
for the availability of antenatal care items were 76.9 and
88.6 for level 3 and 4 public-run and Church-run facil-
ities, respectively. The index was 87.3 for level 5 and 6
facilities and 100 for level 7 facility. The index of avail-
ability of obstetric and neonatal care items were worse in
level 3 and level 4 facilities, 70.6 and 80.5, respectively
for public and church facilities. The index was 95.52 for
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Table 4 Percentage of health facilities able to perform signal functions with categorisation of facilities into basic emergency
obstetric care and comprehensive emergency obstetric care providers

Level 3and 4 Level 3 and 4
Signal functions for obstetric and public church LevelSto7 Total
neonatal care Ability to perfform % (n) % (n) % (n) % (n)
Signal functions 1-3: Have capacity to Yes, all three 76 (22) 80 (20) 89 (17) 81 (59)
administer parenteral antibiotics, uterotonic ves, two of the three 10 (3) 16 (4) 5 (1) 11 (8)
i ?
drugs, parenteral anticonvulsants? Yes, one of the three 3 (1) 409) 0(0) 32
Signal function 4: Have the ability for Yes 72 (21) 88 (22) 95 (18) 84 (61)
manual removal of placenta?
Signal function 5: Have ability to remove Yes 59 (17) 80 (20) 95 (18) 75 (55)
retained products?
Signal function 6: Have the capacity to Yes 59 (17) 72 (18) 89 (17) 71 (52)
perform assisted vaginal delivery?
Signal function 7: Have ability to perform Yes 72 (21) 96 (24) 95 (18) 86 (63)
basic neonatal resuscitation?
Signal function 8: Have ability to perform Yes 14 (4) 16 (4) 95 (18) 36 (26)
surgery and manage caesarean section?
Signal function 9: Have capacity to do safe Yes 14 (4) 20 (5) 89 (17) 36 (26)
blood transfusion?
Ability to perform first seven signal Basic EmOC 38 (11) 52 (13) 84 (16) 55 (40)
functions
Ability to perform all nine signal functions ~ Comprehensive 10 (3) 12 (3) 79 (15) 29 (21)
EmOC

Source: 2015 survey of health facilities in Papua New Guinea (survey conducted by this study).

EmOC, emergency obstetric care.

level 5 and 6 facilities. The survey also asked about the
availability of vacuum extractors and forceps in the facil-
ities for conducting deliveries. It is interesting that 74%
of facilities reported having vacuum extractors and 95%

reported having forceps although forceps are not used in
PNG for deliveries.

Ability to provide EmOC services

Table 4 indicates the percent of facilities able to perform
different obstetric functions. As mentioned earlier, WHO
has defined nine functions to understand the level of
obstetric services provided from the facilities. The survey
questionnaire combined first three signal functions
(capacity to administer parenteral antibiotics, uterotonic
drugs, parenteral anticonvulsants) into one and asked the
respondents to report if the facility was able to perform all
the three functions, two of the three or one of the three
functions. Most level 3—4 facilities, about 80% (n=42),
reported the ability to perform all these three functions.
Two facilities at upper levels (levels 5—7) were not able
to perform these three basic obstetric functions. One
of the upper-level facilities in the sample was not fully
functional at the time of the survey. Table 4 shows that
38% of church-run level 3—4 facilities and 52% of govern-
mentrun level 3—4 facilities were BEmOC providers.
Even among higher-level facilities (levels 5, 6 and 7), 11%
(n=2) of facilities were not able to perform one or more

of the necessary functions required to be considered a
BEmOC provider.

If the signal functions for CEmOC are considered (all
nine signal functions), only about 11% (n=6) of level 3
and 4 health facilities were found to be CEmOC units.
About 15% of level 3 and 4 facilities had the capacity
to manage a caesarean section or do blood transfusion.
Not all level 5-7 facilities were CEmOC providers—21%
(n=4) of upper-level facilities were not able to perform at
least one of the nine signal functions.

DISCUSSION

The overall health facility infrastructural condition in
PNG is quite poor. Most facilities reported the need
for major building repairs and emphasised the lack of
adequate toilets, stable electrical supply and consistent
water supply. Many level 3 and 4 health facilities required
better connectivity to electricity and clean water supply.
One significant concern is the number of health facilities
that did not have running water in the facility’s delivery
room. The quantity and quality of different types of clin-
ical services provided crucially depends on the facility’s
readiness to offer services in general. Overall, level 3 and
4 facilities, both public and church-run, scored low on the
readiness index, implying that these facilities were notvery
reliable providers of services and patient-confidence in

Hou X, et al. BMJ Open 2022;12:¢050150. doi:10.1136/bmjopen-2021-050150

7



these facilities are likely to be low. The survey also revealed
the need for improving the supply of basic medical items
atlevel 3 and 4 public health facilities. Level 3 and 4 public
facilities show lower availability of different medical items
compared with those in church-run facilities.

Comparison of health facility readiness across coun-
tries is often tricky because of differences in the level and
comprehensiveness of facilities in different countries of
the world. A World Bank report® indicates that 98% of
public hospitals in Indonesia had electricity; in Laos, the
index of basic amenities was reported as 64%>’ compared
with 58% for PNG (weighted mean of the values in
table 1).

This study showed that the index of availability of family
planning supplies in levels 3 and 4 was about 83%. Family
planning supplies should be available in all facilities,
especially at the lower levels, to ensure uninterrupted
access at all times, which is clearly not the case for PNG.
In addition, availability of family planning supplies does
not necessarily mean utilisation of services. The findings
from the most recent PNG DHS survey showed access to
family planning services quite limited. One-quarter of
currently married women have an unmet need for family
planning, and only 59% of currently married women
are satisfied with family planning services. Among those
who have received family planning, about 9 in 10 users
obtained their modern family planning supplies from
a public (government) source. Therefore, there is an
urgent need to identify potential gaps in the provision
and utilisation of family planning services to strengthen
service provision from the government health facilities,
especially at lower levels. Better access and utilisation of
family planning services can help reduce maternal and
child mortality.***°

While 79% of level 5-7 facilities were found to be
CEmOC providers, the fact that about a fifth were not able
to provide CEmOC is a major concern, given that these
are the higherlevel referral hospitals in PNG. Consis-
tent with the findings of this study, another study using
a much smaller sample of facilities, concluded that the
‘Capacity for essential surgery and anaesthesia services is
severely limited in PNG due to shortfalls in physical infra-
structure, human resources, and basic equipment and
supplies’.'®

The results from the survey can be used to derive
national level estimates of obstetric care availability. Using
the proportions of CEmOC facilities at different levels
and the total number of facilities in PNG at these levels,
the total number of facilities ready to provide comprehen-
sive obstetric care was only 50 at the time of the survey in
2015. Even if we arbitrarily assume balanced geographic
distribution of these facilities, an emergency obstetric
case will have to travel 53 km each way, on average, to
reach a CEmOC facility. The distance to the nearest
CEmOC facility is so large that for many emergency
cases this is virtually synonymous of not having access to
CEmOC. To reduce maternal mortality and morbidity
significantly, it is essential to lower the average distance

to the nearest CEmOC facility*’ implying that PNG will
have to upgrade a significant number of levels 3, 4 and 5
facilities. Geographic information systems and geograph-
ical modelling tools can help identify the optimal loca-
tion of CEmOC facilities and existing facilities closest to
the optimal locations can be upgraded in the short-run to
improve access.™

All facilities at level 3 or above should be able to provide
basic EmOC. To improve access to EmOC, most level 3
and 4 facilities should be considered for immediate
upgrading to BEmOC provider or better. The survey of
facilities indicated that about 45% of levels 3 and 4 facil-
ities were not ready to provide BEmOC. Despite this
low readiness, equipping about 15%-20% of these facil-
ities to perform signal functions 5 and 6 can improve
BEmOC availability from 55% of the facilities to about
80%. Although maternal and child health is a priority
area, PNG has not allocated enough resources to achieve
improved access to maternity and neonatal services. PNG
spends more than 4.3% of its GDP on health (about $109
per capita in PPP dollars). Total health expenditure is not
low compared with other countries with similar level of
per capita income.” However, a significant part of health
resources, including human resources, particularly
doctors, are concentrated in a few major hospitals. There-
fore, the resource allocation at the lower-level health
facilities (level 3 and level 4 facilities) are not sufficient.
Reallocation of public sector resources to lower-level
health facilities are needed to expand access to obstetric
care and other preventive services.

To improve availability and access to quality mater-
nity services in PNG, especially in remote rural areas, a
programme of training and upskilling of Community
Health Workers was adopted.” Although the upskilling
has increased utilisation of basic maternity services, signif-
icant reductions in maternal mortality will require access
to hospital-based obstetric care. GoPNG may consider
allocating funds to facilities, both public and church facil-
ities, based on quantities of priority health services deliv-
ered rather than on number and mix of human resources
and other administrative needs.”’ While the effectiveness
of such performance based financing depend on how the
schemes are implemented, evidence in low-income and
middle-income countries shows that the performance
can be improved through financial incentives.”” From
the demand side, past research has found that providing
pregnant women with health vouchers to ensure financial
protection for accessing medical care has increased utilisa-
tion of health services.” The payments received through
the vouchers will also encourage facilities to become more
sensitive to the needs of pregnant women and would have
incentives to invest to become fully functional EmOC
providers. An initiative in two provinces in PNG that
provided incentive packages to pregnant women increased
facility-based supervised birth rates by 80% indicating
that enhancing facility readiness combined with incentiv-
ising pregnant women to use health facilities will be very
effective in improving maternal and neonatal health.
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Study limitations

Several limitations of the study should be mentioned
here. First, it is not possible to indicate overall geographic
access to primary healthcare services in PNG using the
survey data because the study did not collect information
from level 1 and 2 health facilities. However, these facili-
ties do not provide obstetric care services although some
basic services like family planning and antenatal care
can potentially be organised at these levels. Second, the
survey, strictly speaking, is not a representative survey of
level 3 and 4 facilities. The survey design selected high-
demand fully functional level 3 and 4 facilities in target
districts and the definition of fully functional led to the
choice of facilities that showed relatively high level of
utilisation. Therefore, if anything, the results are likely to
be significant overestimations of degree of readiness of
the facilities in the provision of obstetric care and other
related services in PNG. Even with this favourable selec-
tion of facilities, the percent of facilities able to perform
BEmOC and CEmOC was quite low at levels 3 and 4
implying that the availability of obstetric care services
could be significantly worse than what has been reported
in this study. Third, the study did not try to connect the
service availability and readiness with health outcomes
of the population at the subnational level. In PNG, even
the national level estimates of mortality and morbidity
are considered unreliable and subnational level estimates
would suffer from even higher degree of error in estima-
tion. In any case, facility level information clearly indi-
cates that many of the functional facilities are not ready to
provide obstetric health services and a significant propor-
tion of facilities lack medical equipment, instruments
and supplies for the provision of quality maternity and
neonatal services.

CONCLUSIONS

Inability of a health facility, irrespective of whether it is
a primary, secondary and tertiary care facility, to provide
obstetric care and other related services is an important
concern for any healthcare system. It is especially true for
a country like PNG where maternal and infant mortali-
ties are high alongside a high fertility rate. Improved
availability and utilisation of family planning services
can help reduce the demand for EmOC, lower maternal
and neonatal mortality/morbidity and improve access
to maternity services. Lowering the need for maternity
services through interventions like family planning,
however, is unlikely to improve access to maternity care
significantly in the shortrun. Supply-side interventions
are necessary to ensure that the services are available in
strategically located health facilities. Improving facility
infrastructure, equipping the facilities with essential
medical equipment and supplies and ensuring the pres-
ence of trained personnel in health facilities are needed
to make the facilities BEmOC or CEmOC providers. Since
the number of facilities in PNG offering EmOC is quite
low compared with the needs, all level 3 and 4 facilities

should be upgraded to at least the BEmOC level. Survey-
based estimates suggest that only 50 facilities in PNG can
be considered CEmOC providers and this number is inad-
equate to ensure equitable access to emergency obstetric
cases. Increasing the number of CEmOC providers is
urgently needed.
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