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Abstract 

Background Papua New Guinea (PNG) has recorded the highest maternal mortality ratio in the Western Pacific 
Region and faces major challenges in achieving SDG 3. Antenatal care (ANC), skilled birth attendant (SBA) and postna-
tal care (PNC) services are critical components of maternal healthcare services (MHS) for reducing maternal mortality 
and promoting maternal health in PNG. The study sought to assess the prevalence and determinants of ANC, SBA 
and PNC services amongst women in PNG.

Methods The study was conducted using the 2016–2018 Papua New Guinea Demographic and Health Survey. 
A total of 5248 reproductive-age women were considered as the analytical sample. The outcome variables were uti-
lisation of ANC, SBA and PNC services. Chi-square test, multivariable logistic regression and dominance analysis were 
conducted. Statistical significance was set at p < 0.05.

Results The prevalence rates of ANC, SBA and PNC services were 52.3%, 58.7% and 26.6%, respectively. Women’s 
employment, education, media exposure, distance to health facility, household wealth, region, residence and parity 
were determinants of MHS utilisation. ANC, SBA and PNC services utilisation were all primarily influenced by enabling 
factors, followed by predisposing and need factors.

Conclusions This study demonstrated that enabling factors such as media exposure, distance to health facility, 
household wealth, region and residence have the greatest impact on MHS utilisation, followed by predisposing (work-
ing, education) and need factors (parity). Therefore, enabling factors should be prioritised when developing maternal 
health programmes and policies. For example, transport and health infrastructure should be strengthened and wom-
en’s education and vocational training should be increased, especially in Highlands region, Momase region and rural 
areas, to increase the utilisation of MHS.

Keywords Maternal healthcare services, Antenatal care, Skilled birth attendant, Postnatal care, Papua New Guinea, 
Andersen’s behaviour model

Introduction
Women’s survival, health and well-being are essential to 
eradicating extreme poverty, promoting development 
and resilience and achieving the Sustainable Develop-
ment Goals (SDGs) [1]. Between 1990 and 2017, the 
global maternal mortality ratio fell from 385 to 211 per 
100,000 live births, and significant progress has been 
made in controlling maternal mortality [2]. Every day, 
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approximately 830 women worldwide die from prevent-
able causes related to pregnancy or childbirth, most 
of which occur in low- and middle-income countries 
(LMICs) [3]. Papua New Guinea (PNG) has recorded the 
highest maternal mortality ratio (145 per 100,000 live 
births, 2017) in the Western Pacific Region [4] and faces 
major challenges in achieving SDG 3 [5]. The leading 
causes of maternal death include obstetric haemorrhage, 
sepsis, embolism, eclampsia and unsafe abortion, some 
of which can be effectively prevented and controlled 
through maternal healthcare [6].

Antenatal care (ANC), skilled birth attendant (SBA) 
and postnatal care (PNC) services have been proven to be 
necessary interventions to ensure maternal health [7] and 
are crucial to reducing maternal mortality and promoting 
maternal health and well-being in PNG. Although sev-
eral empirical studies have been conducted on the issue 
of maternal healthcare services (MHS) utilisation in PNG 
[8, 9], they mainly focused on assessing factors associated 
with ANC or SBA services. In PNG, a comprehensive 
analysis of all three MHS is currently lacking.

In this study, Andersen’s behaviour model was adopted 
to analyse the factors associated with ANC, SBA and 
PNC services utilisation amongst women in PNG. 
Andersen’s behavioral model is a widely used classic 
model in the field of health service utilization research. 
In Andersen’s behavioral model, health service utilization 
is determined jointly by demand and supply factors. This 
model views individuals’ utilization behavior of health 
services as a decision-making process, which is influ-
enced by a range of factors [10]. The use of Andersen’s 
behavioral model in this study helps us to gain a more 
comprehensive and in-depth understanding of the fac-
tors influencing PNG pregnant women’s use of medical 
and health services, thereby providing scientific evidence 
for improving PNG’s health policies and enhancing the 
utilization level of maternal health services. The model 
explains the influencing factors of individual access to 
healthcare services from three dimensions: predisposing, 
enabling and need factors [11]. Predisposing factors are 
socio-demographics characteristics; enabling factors are 
the conditions and resources to use healthcare services 
such as income, health insurance, health personnel and 
facilities density, price of services and region; and need 
factors are the most direct reasons to use healthcare ser-
vices, including the perception of illness by the individual 
or his family and clinical evaluation [12].

Materials and methods
Data source
The data for this study were obtained from The Demo-
graphic and Health Surveys (DHS) database, a global 
database supported by the international DHS project for 

collecting, organizing, and disseminating demographic 
and health-related survey data. Comprising data from 
over 50 countries, this database includes a wealth of 
population and health survey information spanning both 
developing and developed countries worldwide. The rel-
evant data on women’s health in PNG used in this study 
were extracted from the DHS database, specifically the 
2016–2018 Papua New Guinea Demographic and Health 
Survey (PNGDHS) data. The PNGDHS dataset includes 
a total of 16,021 households surveyed, yielding 22,531 
sample data points. For the purposes of the study, we 
excluded men, women who are not part of the age group 
15–49 years old and who have not given birth to at least 
one child in the past five years, as well as missing values 
[13]. Ultimately, A total of 5248 reproductive-age women 
who had at least one birth in the 5  years preceding the 
country survey were considered the analytical sample. 
Details of the methodology, pretesting, training of field 
workers, sampling design and selection are available in 
the PNGDHS final report [14].

Variables
Outcome variables
Three outcome variables were considered in this study: 
whether the women used ANC, SBA and PNC services 
for the last birth in 5 years preceding the survey. All the 
outcome variables were binary (Table 1).

Explanatory variables
On the basis of the conclusions of previous relevant stud-
ies [8, 9, 15] and availability in the PNGDHS, 15 explana-
tory variables were considered and classified into three 
categories according to Andersen’s behavioural model in 
this study (Table 1).

Statistical analyses
Data cleaning, management and analysis were conducted 
with SPSS version 26.0. Descriptive statistics using fre-
quencies and percentages were presented for the back-
ground characteristics and the prevalence of ANC, SBA 
and PNC services. The association between explanatory 
and outcome variables was examined by applying the 
Chi-square test. Variables that showed a statistically sig-
nificant association (p < 0.05) were considered for mul-
tivariable logistic regression analysis. The multivariable 
logistic regression analysis results were presented using 
adjusted odds ratios (AORs) with 95% confidence inter-
val (95% CI). Using the variance inflation factor (VIF), the 
multicollinearity test showed no evidence of collinear-
ity amongst the explanatory variables (mean VIF = 1.30, 
maximum VIF = 1.77, and minimum VIF = 1.01). Domi-
nance analysis was conducted to determine the relative 
contribution of predisposing, enabling and need factors 
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in multivariable logistic regression. The analysis can 
decompose each variable accounting for the total vari-
ance into the percentage of explained variance by calcu-
lating and comparing the average additional contribution 
(△R2) of variables relative to all possible subset models 
[16]. The sample weight was used to account for the com-
plex survey design and generalisability of the findings.

Results
Socio‑demographic characteristics of the study 
participants
Table  2 presents the socio-demographic characteristics 
of the study participants. The results indicated that 69.2% 
of the women were aged 20–34, and 82.8% were married. 
Approximately 66.4% were not working, and 49.5% had 
a primary level of education. The majority (99.0%) of the 
women were Christians.

Prevalence of MHS amongst women in PNG
Table  2 also presents the prevalence of MHS amongst 
women in PNG. The prevalence rates of ANC, SBA and 
PNC services were 52.3%, 58.7% and 26.6%, respectively. 

At the bivariate level, all the explanatory variables apart 
from age and marital status showed statistically signifi-
cant associations (p < 0.05) with ANC services utilisation. 
All the explanatory variables apart from marital status 
showed statistically significant associations (p < 0.05) 
with SBA services utilisation. All the explanatory vari-
ables apart from age, marital status and decision maker 
on healthcare showed statistically significant associations 
(p < 0.05) with PNC services utilisation.

Determinants of MHS utilisation in PNG
Table  3 presents the multivariable analysis of the deter-
minants of MHS utilisation in PNG. For ANC services, 
working women (AOR = 1.268, CI = 1.112–1.445) and 
those with a secondary level of education (AOR = 2.370, 
CI = 1.933–2.905) had higher odds of services utilisa-
tion than their counterparts. Women exposed to media 
(AOR = 1.473, CI = 1.280–1.695), those who did not 
have a big problem getting money needed for treatment 
(AOR = 1.169, CI = 1.005–1.359), those who did not 
have a big problem in terms of distance to health facil-
ity (AOR = 1.580, CI = 1.361–1.835), those who made 

Table 1 Variable categorisation and levelling

Variables Categories

Outcome variable
 ANC, SBA and PNC services utilisation ANC: receiving at least four or more ANC visits

Categorised into two levels: No, Yes

SBA: delivery assisted by a skilled health personnel
Categorised into two levels: No, Yes

PNC: having a postnatal check-up after delivery
Categorised into two levels: No, Yes

Explanatory variables
 Predisposing factors
  Age Categorised into three levels: 15–19 years, 20–34 years, 35–49 years

  Marital status Categorised into two levels: Cohabiting, Married

  Working Categorised into two levels: Not working, Working

  Education Categorised into four levels: No education, Primary, Secondary, Higher

  Religion Categorised into three levels: No religion, Christianity, Non-Christianity

 Enabling factors
  Media exposure Categorised into two levels: No, Yes

  Getting money needed for treatment Categorised into two levels: Big problem, Not a big problem

  Distance to health facility Categorised into two levels: Big problem, Not a big problem

  Decision maker on healthcare Categorised into two levels: Not alone, Alone

  Household wealth Categorised into five levels: Poorest, Poorer, Middle, Richer, Richest

  Health insurance Categorised into two levels: No, Yes

  Region Categorised into four levels: Southern region, Highlands region, 
Momase region, Islands region

  Residence Categorised into two levels: Rural, Urban

 Need factors
  Parity Categorised into three levels: 1, 2, ≥ 3

  Pregnancy terminations Categorised into two levels: No, Yes
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Table 3 Multivariable analysis of the determinants of MHS utilisation in Papua New Guinea

Variable ANC SBA PNC
AOR(95% CI) AOR(95% CI) AOR(95% CI)

Predisposing factors
 Age

  15–19 - Ref -

  20–34 - 1.181 (0.833–1.675) -

  35–49 - 1.374 (0.939–2.011) -

 Working

  Not working Ref Ref Ref

  Working 1.268*** (1.112–1.445) 1.185* (1.021–1.374) 0.952 (0.829–1.092)

 Education

  No education Ref Ref Ref

  Primary 1.880*** (1.616–2.186) 2.190*** (1.869–2.567) 1.221* (1.025–1.454)

  Secondary 2.370*** (1.933–2.905) 3.964*** (3.142–5.002) 1.351** (1.084–1.683)

  Higher 1.211 (0.845–1.737) 12.363*** (4.601–33.224) 1.602* (1.115–2.300)

 Religion

  No religion Ref Ref Ref

  Christianity 1.824 (0.765–4.354) 0.840 (0.376–1.874) 4.025* (1.020–15.876)

  Non-Christianity 1.115 (0.344–3.613) 0.472 (0.144–1.552) 0.918 (0.132–6.405)

Enabling factors
 Media exposure

  No Ref Ref Ref

  Yes 1.473*** (1.280–1.695) 1.289*** (1.109–1.499) 1.317*** (1.131–1.533)

 Getting money needed for treatment

  Big problem Ref Ref Ref

  Not a big problem 1.169* (1.005–1.359) 1.089 (0.918–1.292) 0.920 (0.786–1.076)

 Distance to health facility

  Big problem Ref Ref Ref

  Not a big problem 1.580*** (1.361–1.835) 1.655*** (1.402–1.954) 1.242** (1.060–1.455)

 Decision maker on healthcare

  Not alone Ref Ref

  Alone 1.160* (1.020–1.320) 1.091 (0.944–1.262) -

 Household wealth

  Poorest Ref Ref Ref

  Poorer 1.429*** (1.190–1.716) 1.089 (0.902–1.315) 1.135 (0.916–1.407)

  Middle 1.542*** (1.277–1.860) 1.848*** (1.525–2.240) 1.444*** (1.167–1.787)

  Richer 1.375** (1.120–1.689) 2.390*** (1.925–2.969) 1.212 (0.962–1.526)

  Richest 1.455**(1.139–1.859) 6.947*** (5.066–9.527) 1.283 (0.988–1.667)

 Health insurance

  No Ref Ref Ref

  Yes 1.615* (1.071–2.435) 1.506 (0.736–3.082) 0.908 (0.633–1.304)

 Region

  Southern region Ref Ref Ref

  Highlands region 0.782** (0.660–0.926) 1.036 (0.856–1.253) 0.602*** (0.504–0.720)

  Momase region 0.514*** (0.432–0.611) 0.505*** (0.415–0.614) 0.821* (0.687–0.981)

  Islands region 1.254* (1.012–1.555) 1.414** (1.106–1.808) 1.046 (0.849–1.289)

 Residence

  Rural Ref Ref Ref

  Urban 1.120 (0.898–1.396) 1.650** (1.214–2.242) 1.249* (1.011–1.543)
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healthcare decisions alone (AOR = 1.160, CI = 1.020–
1.320), those in the richest wealth quintile (AOR = 1.455, 
CI = 1.139–1.859), those who had health insurance 
(AOR = 1.615, CI = 1.071–2.435) and those from Islands 
region (AOR = 1.254, CI = 1.012–1.555) were more likely 
to use the services than their counterparts. On the con-
trary, women from the Highlands region (AOR = 0.782, 
CI = 0.660–0.926) and Momase region (AOR = 0.514, 
CI = 0.432–0.611) and those with a parity of 2 
(AOR = 0.803, CI = 0.668–0.964) and ≥ 3 (AOR = 0.677, 
CI = 0.582–0.788) were less likely to use the services than 
their counterparts.

For SBA services, working women (AOR = 1.185, 
CI = 1.021–1.374) and those with a higher level of edu-
cation (AOR = 12.363, CI = 4.601–33.224) had higher 
odds of services utilisation than their counterparts. Simi-
larly, women who were exposed to media (AOR = 1.289, 
CI = 1.109–1.499), those who did not have a big prob-
lem in terms of distance to health facility (AOR = 1.655, 
CI = 1.402–1.954), those in the richest wealth quintile 
(AOR = 6.947, CI = 5.066–9.527), those from the Islands 
region (AOR = 1.414, CI = 1.106–1.808) and urban 
women (AOR = 1.650, CI = 1.214–2.242) were more 
likely to use the services than their counterparts. How-
ever, women from the Momase region (AOR = 0.505, 
CI = 0.415–0.614) and those with a parity of ≥ 3 
(AOR = 0.494, CI = 0.408–0.597) were less likely to use 
the services than their counterparts.

For PNC services, women with a higher level of edu-
cation (AOR = 1.602, CI = 1.115–2.300) and those 
who believe in Christianity (AOR = 4.025, CI = 1.020–
15.876) had higher odds of services utilisation than 
their counterparts. Women who were exposed to media 
(AOR = 1.317, CI = 1.131–1.533), those who did not 
have a big problem in terms of distance to health facil-
ity (AOR = 1.242, CI = 1.060–1.455), those in the middle 

wealth quintile (AOR = 1.444, CI = 1.167–1.787) and 
urban women (AOR = 1.249, CI = 1.011–1.543) were 
more likely to use the services than their counterparts. 
On the contrary, women from the Highlands region 
(AOR = 0.602, CI = 0.504–0.720) and Momase region 
(AOR = 0.821, CI = 0.687–0.981) and those with a parity 
of 2 (AOR = 0.818, CI = 0.675–0.992) were less likely to 
use the services than their counterparts.

Table  4 presents the dominance analysis of the rela-
tive contribution of predisposing, enabling and need fac-
tors associated with MHS utilisation in PNG. According 
to the percentage of explained variance, ANC, SBA and 
PNC services utilisation were all primarily influenced 
by enabling factors, followed by predisposing and need 
factors.

Discussion
The study sought to assess the prevalence and determi-
nants of ANC, SBA and PNC services amongst women 
in PNG. Unlike other similar studies [8, 9], we carried 
out dominance analysis to determine the relative con-
tribution of predisposing, enabling and need factors in 
multivariable logistic regression. The results could pro-
vide new evidence to inform the development of targeted 
policies and interventions. The study results revealed that 
the prevalence rate of ANC services amongst women in 
PNG was 52.3%. A similar indicator value was reported 
by the World Health Organization (WHO), where 49.0% 
of reproductive-age women had at least four or more 
ANC visits in PNG (2011–2018) [17]. The prevalence 
rate of SBA services (58.7%) in this study is higher than 
in two studies, with an estimate of 28% (2007–2010) [18] 
and 39.1% (2009–2012) [19] in PNG. The differences in 
the study findings could be explained by the differences 
in the timing of studies. Increased SBA services utilisa-
tion might be due to improved health human resources. 

AOR Adjusted odds ratio, 95% confidence intervals in brackets, Ref Reference
* p < 0.05, **p < 0.01, ***p < 0.001

Source: 2016–2018 Papua New Guinea Demographic and Health Survey

Table 3 (continued)

Variable ANC SBA PNC
AOR(95% CI) AOR(95% CI) AOR(95% CI)

Need factors
 Parity

  1 Ref Ref Ref

  2 0.803* (0.668–0.964) 0.819 (0.661–1.015) 0.818* (0.675–0.992)

  ≥ 3 0.677*** (0.582–0.788) 0.494*** (0.408–0.597) 0.911 (0.779–1.066)

 Pregnancy terminations

  No Ref Ref Ref

  Yes 1.193 (0.912–1.560) 1.134 (0.829–1.551) 1.135 (0.868–1.485)
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Since 2009, the quality of midwifery training in PNG has 
improved dramatically, and the number of practising 
midwives has almost tripled, helping to make inroads on 
addressing the serious staff shortage [20]. PNC services 
are one important measure of access to care but have 
received very little attention in PNG in formal research. 
This study’s prevalence rate of PNC services was 26.6%, 
much lower than the sub-Saharan Africa average rate 
(52.5%) [21]. In addition, we found that MHS utilisation 
was more significantly explained by enabling factors than 
predisposing and need factors.

The study found that levels of education were sig-
nificantly associated with ANC, SBA and PNC services 
utilisation. Specifically, women with higher levels of edu-
cation showed a higher probability of using MHS than 
those without education. This finding was consistent with 
other similar studies in LMICs such as Cambodia [22], 
Ethiopia [23] and sub-Saharan Africa [24]. Education 
makes women more aware of the importance of MHS 
and receptive to health promotion concepts [25]. Hence, 
educated women have the ability to identify disease 
symptoms, take preventive measures and seek appropri-
ate healthcare [26].

Media exposure was found to influence the likelihood 
of all three MHS services utilisation. Women exposed 
to mass media such as newspapers, magazines, radio or 
television had higher odds of MHS compared with those 
who did not have access to the media. Mass media can 
disseminate health information to the public and create 
a family and social environment conducive to health [27]. 

Some previous studies suggested that women exposed to 
the mass media can obtain more health knowledge, infor-
mation and family support than those who were unex-
posed [28, 29].

The study showed that the utilisation of ANC, SBA and 
PNC services was influenced by distance to the health 
facility. Women who indicated that distance was not a 
big problem in terms of healthcare were more likely to 
use MHS than their counterparts. Amongst the deter-
minants of not utilizing appropriate maternal healthcare 
services in Sub-Saharan Africa, geographical accessibility 
to health facilities is also considered a major obstacle [30, 
31]. In PNG, the lack of transport and health infrastruc-
ture increased the distance to healthcare facilities, lead-
ing to lowered motivation to seek MHS amongst women.

Women’s household wealth was positively associ-
ated with all three MHS services utilisation. Specifically, 
women with a higher wealth status had a higher likeli-
hood of ANC, SBA and PNC services usage than women 
with a lower wealth status. This finding was consistent 
with previous studies in other countries [32, 33]. Despite 
the availability of free primary healthcare in PNG since 
2014 [34], women from lower wealth households still face 
financial barriers to using maternal health services, such 
as transportation and other related costs. On the other 
hand, wealthier women will certainly not face these bar-
riers, as they have an increased ability to afford the costs 
associated with healthcare.

Region and residence were also highly significant indi-
cators of MHS utilisation. Compared with women from 

Table 4 Dominance analysis of the relative contribution of predisposing, enabling and need factors associated with MHS utilisation in 
Papua New Guinea

X1 Predisposing factors, X2 Enabling factors, X3 Need factors, R2
N

 , Nagelkerke  R2

Subset Model ANC SBA PNC

△R
2

N
△R

2

N
△R

2

N

R
2

N
X1 X2 X3 R

2

N
X1 X2 X3 R

2

N
X1 X2 X3

Null and k = 0 average 0 0.1114 0.1579 0.0186 0 0.2245 0.3272 0.0471 0 0.0291 0.0520 0.0031

X1 0.1114 - 0.0722 0.0072 0.2245 - 0.1167 0.0163 0.0291 - 0.0292 0.0012

X2 0.1579 0.0257 - 0.0071 0.3272 0.0140 - 0.0168 0.0520 0.0063 - 0.0016

X3 0.0186 0.1000 0.1464 - 0.0471 0.1937 0.2969 - 0.0031 0.0272 0.0505 -

k = l average - 0.0629 0.1093 0.0072 - 0.1039 0.2068 0.0166 - 0.0168 0.0399 0.0014

X1X2 0.1836 - - 0.0058 0.3412 - - 0.0369 0.0583 - - 0.0013

X1X3 0.1186 - 0.0708 - 0.2408 - 0.1373 - 0.0303 - 0.0293 -

X2X3 0.1650 0.0244 - - 0.3440 0.0341 - - 0.0536 0.0060 - -

k = 2 average - 0.0244 0.0708 0.0058 - 0.0341 0.1373 0.0369 - 0.0060 0.0293 0.0013

X1X2X3 0.1894 - - - 0.3781 - - - 0.0596 - - -

Overall average - 0.0662 0.1127 0.0105 - 0.1208 0.2238 0.0335 - 0.0173 0.0404 0.0019

Percentage of explained 
variance (%)

- 34.95 59.50 5.54 - 31.95 59.19 8.86 - 29.03 67.79 3.19
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the Southern region, women from the Islands region were 
more likely to use MHS, whereas women from Highlands 
region and Momase region were less likely to use MHS. 
Rural women had lower odds of SBA and PNC services 
than urban women. Similar findings were reported in 
previous studies conducted in Nepal [35] and Ethiopia 
[36]. This finding could be attributed to the unbalanced 
development of the areas in PNG [13]. Most provinces 
in Highlands region and Momase region are relatively 
economically backward and geographically remote, and 
women’s willingness to use MHS was relatively low. Simi-
larly, the majority of PNG’s population (80%) live in rural 
areas with inadequate healthcare facilities making the 
provision of healthcare additionally challenging [37].

The study also found that the utilisation of ANC, SBA 
and PNC services decreased with increasing parity. Some 
researchers pointed out that women who do not experi-
ence any complications for a previous pregnancy might 
not seek MHS during their current pregnancy [38]. The 
other reason could be that having more children leads to 
resource constraints [39], which has a negative effect on 
MHS utilisation. In addition, employment strongly pre-
dicted MHS utilisation. Similar to previous studies [34, 
40], working women increased the chances of ANC and 
SBA services usage.

Strengths and limitations
The study used nationally representative data so the find-
ings can be generalised to all reproductive-age women in 
PNG. Guided by Andersen’s behaviour model, the study 
conducted dominance analysis to determine the relative 
contribution of predisposing, enabling and need factors 
associated with MHS utilisation. Despite these strengths, 
the study is cross-sectional, and causal relationships can-
not be inferred. Given the use of secondary data, we did 
not consider more relevant variables associated with 
MHS utilisation, which might reduce the relative contri-
bution of need factors.

Conclusions
This study demonstrated that enabling factors such as 
media exposure, distance to health facility, household 
wealth, region and residence have the greatest impact 
on MHS utilisation, followed by predisposing (working, 
education) and need factors (parity). Therefore, enabling 
factors should be prioritised when developing maternal 
health programmes and policies. For example, trans-
port and health infrastructure should be strengthened 
and women’s education and vocational training should 
be increased, especially in Highlands region, Momase 
region and rural areas, to increase the utilisation of MHS.
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