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Abstract

Maternal mortality is prevalent in low and lower-middle-income countries. Quality
maternal healthcare, such as antenatal care (ANC) and facility-based birth, can prevent
most maternal deaths. The World Health Organization recommends that every pregnant
woman should receive all the recommended components of ANC, including counselling
on obstetric danger signs and birth at a health facility assisted by skilled birth attendants.
Studies demonstrate that ANC guidelines and trained ANC providers may improve the
quality of ANC counselling and maternal health literacy leading to facility-based birth. A
literature review identified knowledge gaps concerning the extent to which ANC

counselling can increase health literacy and facility-based birth.

This research used the Ethiopian service provision assessment plus survey data (2014)
to address this knowledge gap. Two related studies (Study 1 and 2) were conducted.
Study 1 examined the availability of ANC guidelines at the facility level, ANC providers’
uptake of in-service training in the last 24 months, and the effect of these on antenatal
counselling on obstetric danger signs by applying propensity score matching method.
Study 2 investigated the effect of ANC counselling on a woman’s decision where to give
birth, and if this is mediated by maternal health literacy by applying generalised

structural equation modelling.

The results showed that national ANC guidelines at the facility level significantly
increased the average number of obstetric danger signs counselled by 24%. Whereas
providing refresher training for ANC providers increased the average number of
obstetric danger signs counselled by 37%. The analysis identified that ANC counselling
on obstetric danger signs indirectly increased women’s decision to give birth at a health
facility by 4%. This indirect influence was mediated by maternal health literacy. There
was no evidence that ANC counselling directly influenced a woman’s decision about
where to give birth. However, ANC counselling significantly increased maternal health
literacy. A woman’s school attendance had a statistically significant direct, indirect, and

total effect on her decision to give birth at a health facility.



This research suggests that improving the quality of ANC counselling in Ethiopia and
other low-income countries requires health system strengthening efforts to ensure the
ANC guidelines are in place and that the ANC providers are provided with continuous in-
service training. This study also shows that increasing women’s access to information
about obstetric danger signs from ANC providers and school attendance can increase

the rate of facility birth.

Xi



Introduction

This thesis presents my research on antenatal care (ANC) counselling, maternal health
literacy, and women’s decision on where they will give birth. The thesis is comprised of
a systematic review study and two related research studies. The systematic review
research explores the relationship between ANC counselling and maternal health
literacy in low and lower-middle-income countries (LLMICs). The two related research
studies, hereafter referred to as study 1 and study 2, involved analysing the 2014
Ethiopian service provision assessment plus (ESPA+) survey data. These studies examine
the extent to which ANC guidelines and ANC providers’ uptake of in-service training in
Ethiopia influence the performance of ANC providers to counsel pregnant women on
obstetric danger signs and the relationship between ANC counselling and maternal
health literacy and a woman’s decision where to give birth. The thesis is organised into

seven chapters.

The first chapter provides a background to maternal health, maternal mortality, and the
importance of quality maternal healthcare in preventing avoidable maternal mortality
worldwide and in low-income settings, with a focus on Ethiopia. The quality of maternal
healthcare is viewed through the lens of quality ANC counselling and its relationship
with maternal health literacy, and how this may facilitate women to seek skilled care
during childbirth. The terms and concepts related to ANC counselling, skilled birth

attendants (SBAs), and maternal health literacy are described.

Chapter two presents the systematic literature review investigating the state of
knowledge concerning ANC counselling and maternal health literacy in LLMICs, including
Ethiopia. The review study, which included 38 peer-reviewed research articles, provides
insight into understanding quality ANC counselling in low-income settings and the
interventions used to counsel women on obstetric danger signs. The literature review

concludes with a list of research questions that emerged from the findings.



The third chapter provides an overview of the methods, including the research questions
and objectives, the research setting, study design, study variables, statistical analysis,
and ethical considerations. The research method consisted of two components; each
component addressed a specific research question. The first part describes a propensity
score matching method used in study 1 to examine the effect of ANC guidelines and ANC
providers’ uptake of refresher training on ANC counselling about obstetric danger signs.
The second part is a generalised structural equation modelling used in study 2 to
examine whether ANC counselling affects a woman’s decision where to give birth and

whether this is mediated by maternal health literacy.

Chapter four presents the results of study 1 that focuses on the factors influencing the
delivery of ANC counselling on obstetric danger signs. The influence of ANC guidelines
and provider reception of refresher training on ANC counselling about obstetric danger
signs in Ethiopia is determined by applying a propensity score matching method analysis

on the 2014 ESPA+ data.

Chapter five presents study 2, which examines the influence of ANC counselling on a
woman’s decision to give birth at a health facility and the mediating role of maternal

health literacy (knowledge of obstetric complications).

Chapter six discusses the research results in relation to the wider literature and the

implications, and chapter seven presents conclusions and recommendations.



Chapter 1 Background

1.1. The global burden of maternal mortality

Maternal mortality, defined as the death of a mother while pregnant, during childbirth,
or within the first 42 days after the termination of pregnancy (WHO 1977), is a global
public health problem. On average, 211 maternal deaths per 100,000 live births occur
every year worldwide. Women who survive life-threatening childbirth complications
often suffer physical, sexual, mental, and social health problems from adverse
consequences such as obstetric fistula (Amegavluie et al. 2022). LLMICs bear a
disproportionately high burden of maternal mortality, accounting for 94% of all
maternal deaths, with sub-Saharan Africa (SSA) countries contributing 66% (WHO
2019b, WHO and UNFPA 2021). The SSA countries’” maternal mortality ratio (MMR) is as
high as 542, while it is as low as 7 in Australia and New Zealand, and 12 in Europe and

North America (WHO 2019b).

Preventable obstetric complications, such as haemorrhage, infections, and pre-
eclampsia, are the causes of the majority of maternal deaths (WHO 2019d).
Haemorrhage, for example, accounted for about 28% of all maternal deaths globally
between 2003 and 2009 (Say et al. 2014), 43% of maternal deaths in Southwest Nigeria
between 2015 and 2016 (Sageer et al. 2019) and 12% of maternal deaths in Ethiopia in
2013 (Tessema et al. 2017). Similarly, pre-eclampsia accounted for 37% of maternal
deaths in Southwest Nigeria (Sageer et al. 2019) and 10% in Ethiopia (Tessema et al.
2017).

The causes of higher maternal mortality and morbidity in LLMICs are complex and often
rooted in social determinants and healthcare system deficiencies (Jones et al. 2022,
Miller et al. 2016). Social determinants are factors which can mediate an individual’s
living conditions, psychosocial circumstances, behavioural and biological factors, and
access to healthcare facilities. These include age, educational status, obstetric history,
ethnicity, and environmental factors (e.g., urban versus rural residence, infrastructure,

and transport access) (Jones et al. 2022). Healthcare system factors include scarcity of
3



facilities, facilities with inadequate resources, i.e., inadequate number of skilled
providers, insufficient training for the providers, insufficient supplies, guidelines, and

drugs (Miller et al. 2016).

Maternal death has a wide range of detrimental effects on families, communities, and
nations. It first impacts the family’s well-being by leaving children without a mother. The
newborn may die when the mother dies or may survive and live without receiving
essential care such as breastfeeding. Children whose mothers have died are less likely
to receive basic necessities such as food, clothing, and education. Maternal death also
affects the psychosocial well-being of the family, which reduces productivity and
contributes to poverty. This collectively puts a country’s healthcare system under

pressure and results in poor economic development (Molla et al. 2015, Zhou et al. 2016).

Maternal health has been on the global agenda since the 1980s when countries
recognised higher maternal mortality rates (Rosenfield and Maine 1985).
Representatives of countries set a call to action to reduce the MMR and launched
various initiatives. The safe motherhood initiative, launched in 1987 in Nairobi, marked
a paradigm shift in developing various policies to improve maternal health worldwide
(Mahler 1987). The goal of the safe motherhood initiative was to reduce the MMR by
half by the year 2000 by providing maternal healthcare services during and after
pregnancy and childbirth (AbouZahr 2003). Safe motherhood was viewed as a human
right, and maternal death was defined as “social injustice”. Countries were required to
prioritise maternal health so that every mother enjoys normal pregnancy and childbirth
(AbouZahr 2003). However, maternal death remained high, with an MMR of 380 in 1990
and 330 in 2000, necessitating further commitment (UN 2015).

Improving maternal health became one of the eight Millennium Development Goals
(MDGs) established in 2000. The fifth goal of MDGs was to reduce global maternal
mortality by 75% between 1990 and 2015 by providing maternal healthcare services that
included ANC, births assisted by a skilled birth attendant (SBA), and family planning (FP).
However, the MMR was only reduced by 45% in 2015, less than planned (UN 2015). The

4



achievement also varied between countries. Only 15 of 145 countries had achieved the
MDG target of reducing maternal mortality by three-quarters, 23 countries had made

progress, and 88 had fallen short (WB and IMF 2015).

In 2015 the MDGs were later superseded by the Sustainable Development Goals (SDGs).
The SDGs, consist of seventeen ambitious goals to address the unfinished development
agenda, with maternal mortality reduction being one of the focus areas. The SDG target
three aims to reduce maternal mortality to less than 70 deaths per 100,000 live births
by 2030 with a 5.5% yearly reduction (UN 2016). Additionally, no country should have
more than 140 maternal deaths per 100,000 live births by 2030 (UN 2016).

Since then, multifaceted country context intervention strategies aiming to end
preventable maternal deaths have been undertaken worldwide. These strategies
emphasise strengthening the healthcare system, improving quality, and ensuring a
continuum of care during pregnancy, childbirth and postnatally. The interventions
include expanding primary healthcare services to increase accessibility, increasing
workforces that provide respectful maternity care, and empowering women to make

informed decisions about their health (Smith et al. 2017, WHO and UNFPA 2021).

With a 2.9% annual reduction worldwide, the level of performance in reducing maternal
mortality so far has progressed too slowly, and it is unsatisfactory to meet the SDG target
of a 5.5% annual reduction to fewer than 70 maternal death per 100,000 live births by
2030 (UN 2017, WHO 2015a, 2021). According to the latest World Health Statistics
report, MMR worldwide fell by 38%, from 342 per 100,000 live births in 2000 to 211 per
100,000 live births in 2017 (WHO 2021, 2019b). The annual decrease was also unevenly
distributed across regions. The annual decrease in the maternal death rate was 2.8% in
SSA, 5.3% in Central and Southern Asia and 4.6% in Northern Africa. Likewise, Ethiopia,
an SSA country, decreased its MMR from 1,030 per 100,000 live births in 2000 to 401
per 100,000 live births in 2017, with a 5.5% annual reduction, demonstrating promising
progress but falling short of the SDG target of less than 70 maternal deaths per 100,000
live births. The current MMR of 401 per 100,000 live births in Ethiopia in 2019 is very

5



high despite the country’s goal to reduce MMR to less than 199 per 100,000 live births
by 2020 (FMOH 2015, WHO 2019b).

1.2. Preventing maternal death through health care

The early detection and management of obstetric complications through quality
maternal health care during and after pregnancy can prevent most maternal deaths
worldwide (Kruk et al. 2018, Merdad and Ali 2018). ANC and having an SBA during
childbirth are essential evidence-based care packages for the early detection and
management of obstetric complications and are known to reduce maternal mortality

(WHO 2016b, 2022).

The World Health Organization (WHO) has defined ANC as “the care provided by skilled
healthcare professionals to pregnant women and adolescent girls to ensure the best
health conditions for both mother and baby during pregnancy” (WHO 2016b, p.1). ANC
provides entry into the healthcare system for most women, particularly in settings
where regular health care-seeking is rare or non-existent. In such cases, women
attending ANC clinics may have the opportunity to speak with a healthcare provider
about pregnancy, childbirth, and general health for the first time in life. Thus, ANC
provides opportunities to deliver health education, counselling and clinical
examinations. This facilitates early detection and timely management of pre-existing
diseases and infections such as hypertension, human immunodeficiency virus and other
sexually transmitted infections, and pregnancy-related complications, such as pre-
eclampsia that ultimately lowers life-threatening complications (Kebede et al. 2021b)
and ensures a positive pregnancy experience (Assaf 2018, Rosado et al. 2019, Roy 2018,

Sarker et al. 2010, WHO 2016b).

Despite the benefits of ANC in preventing avoidable maternal and newborn morbidities
and mortalities, only 59% of pregnant women globally received ANC four times (UNICEF
2021). Countries with higher MMR had lower ANC rates, although 90% coverage in four

or more ANC contacts is required by 2025 to progress towards ending preventable



maternal mortality (WHO and UNFPA 2021). For example, in Nigeria, where MMR in
2018 was estimated to be 512 per 100,000 live births, the rate of four ANC contacts in
the same year was 57% (NPC [Nigeria] and ICF 2019). Similarly, the rate of four ANC
contacts in Somali was 24% in 2020 (Federal Government of Somalia 2020), and it was

43% in Ethiopia in 2019 (EPHI and ICF 2019).

Aside from the lower ANC rate, the quality of ANC in low-income countries is
inadequate, or less than expected in terms of the number of visits and the contents
(Bayou et al. 2016, Benova et al. 2018). While quality ANC can be defined in various
ways, many agree to define it as providing a minimum level of care to every pregnant
woman (Pittrof et al. 2002). The new WHO ANC guideline recommends that every
pregnant woman, who has an uncomplicated pregnancy, receive at least eight ANC
contacts that include counselling. The word “visit” has also been changed to “contact”,
emphasising the importance of communication between a pregnant woman and the
ANC provider to ensure ANC is adequate. An increased number of ANC contacts
enhances the early detection and management of complications and gives women more
opportunities to talk to health professionals and build their knowledge and confidence

to seek timely treatment (WHO 2016b).

Quality ANC can also be understood according to an existing framework that focuses on
effective practices, the organisation of care, the philosophy and values of the care
providers working in the health system, and the characteristics of care providers
(Renfrew et al. 2014). The organisation of care entails delivering maternal healthcare
services through the implementation of assessment, screening, care planning,
education, information, health promotion and prevention of complications (Renfrew et
al. 2014). The core concepts presented in this framework are captured in the WHO
recommendations on ANC for a positive pregnancy experience (WHO 2016b). According

to this guideline:

Effective communication should be facilitated at all ANC contacts to identify any

symptoms; promotion of healthy pregnancies and newborns through lifestyle

7



choices; individualised advice and support; timely information on tests,
supplements, and treatments; birth-preparedness and complication-readiness
planning; postnatal family planning options; and the timing and purpose of ANC

contacts (WHO 2016b, p. 106).

Therefore, providing comprehensive information about obstetric danger signs is a key
indicator of quality ANC and a critical intervention to ensure that every pregnant woman
knows where to seek care when unforeseen obstetric emergencies occur (WHO 2013,
2016b). Quality counselling interventions are required to communicate this information

to educate women.

1.3. Antenatal care counselling

ANC counselling is defined as:

An interactive process between the skilled attendant/health worker and a
woman and her family, during which information is exchanged, and support is
provided so that a woman and her family can make decisions, design a plan and

take action to improve their health (WHO 2013, p. 4).

ANC counselling is recommended for every pregnant woman during the ANC contact to
ensure the health and well-being of the mother and the growing foetus (Kuhnt and
Vollmer 2017, WHO 2016b). The term counselling was first coined by American
Psychologist and Psychotherapist Carl Rogers, while he focused on efforts to build the
capacity of individuals to develop a positive concept of the self as part of his person-
centred theory (Woolfe et al. 2003). The concept of counselling is usually related to
psychotherapy or behavioural therapy in the mental healthcare setting. Counselling
plays a significant role in primary healthcare for health promotion and disease

prevention (Sommers-Flanagan and Sommers-Flanagan 2018).



In low health literacy settings, counselling is part of a suite of evidence-based
interventions to improve health outcomes (Lee et al. 2012). It supports a woman’s
ability to make informed decisions and improves health care-seeking behaviour,

enabling the early detection and prevention of obstetric complications (WHO 2014).

In addition to the early detection of obstetric danger signs and prevention of
complications, women also need to be empowered to identify issues and alert their
health providers. Obstetric danger signs during pregnancy include vaginal bleeding,
convulsions or fits, severe headache, blurred vision, fever, severe abdominal pain, and
fast or difficult breathing (WHO 2013). While some obstetric danger signs are more
complicated than others to recognise, ANC counselling is important in educating women
about what to expect during a normal pregnancy. During ANC counselling, the care
providers can provide examples of signs and symptoms related to pregnancy that may
be unusual so that women can easily recognise them and make an informed decision to

seek timely treatment (Jhpiego 2004, WHO 2013).

1.4. Skilled birth attendance

Having an SBA during childbirth is another pillar of maternal healthcare that helps to
prevent maternal morbidity and mortality during and after childbirth. Pre-eclampsia and
haemorrhage, the leading causes of maternal death, are frequent during and following
birth. Evidence has shown that having an SBA can reduce pre-eclampsia or eclampsia-
related maternal death by up to 90% and newborn deaths and stillbirths by 25%
(Hodgins et al. 2016).

The WHO has defined SBA as:

An accredited health professional — such as a midwife, doctor or nurse — who
has been educated and trained to proficiency in the skills needed to manage

normal (uncomplicated) pregnancies, childbirth and the immediate postnatal



period, and in the identification, management and referral of complications in

women and newborns (WHO 2004, p. 1).

The rate of births assisted by SBA is also an indicator (indicator 3.2.1) of the SDGs target
3 (UN 2017); hence, it is aimed to increase the global rate of births assisted by SBA to
90% in 2025. However, the SBA coverage is insufficient in many low-income countries
despite the global rate (81%) being close to the required target of 90%. Most countries
with a high MMR have been found to have very low SBA rates, such as South Sudan
(19%) and Nigeria (43%) (WHO 2021).

1.5. Maternal health literacy and healthcare service uptake

While timely care can prevent obstetric complications in pregnant women, disparities in
maternal healthcare service uptake exist due to complex socio-economic, socio-cultural,
and healthcare facility-related factors (Adu et al. 2018, Akter et al. 2019, Budhathoki et
al. 2017, Okedo-Alex et al. 2019, Tekelab et al. 2019). These disparities could be

mediated by health literacy, a modifiable factor (Benjamin 2010, Stormacq et al. 2018).

Maternal health literacy comprises the cognitive and social skills that determine
women's motivation and ability to gain access to, understand, and use information in
ways that promote and maintain their health and that of their children (Renkert and
Nutbeam 2001, p. 382). Figure 1 depicts the Institute of Medicine (IOM) health literacy
framework. This framework illustrates that an individual’s health literacy is the product
of a complex set of skills and interactions on the part of individual characteristics such
as school attainment, socio-cultural contexts, healthcare system and health education

factors (Batterham et al. 2016, Kindig et al. 2004).
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Health outcomes
(e.g., Facility birth
assisted by SBA)

Figure 1 Health Literacy Conceptual framework

Source: Adapted from IOM (Kindig et al. 2004).

Maternal health literacy helps women take care of their own health and that of the
growing foetus and the newborn by interacting with healthcare service providers,
making informed decisions, and accessing healthcare services in a timely manner
(Batterham et al. 2016). In contrast, limited maternal health literacy causes a delay in
seeking treatment (Corrarino 2013). According to the three delays model (Thaddeus and
Maine 1994), a delay in seeking health care is the most common factor contributing to
maternal death (Calvello et al. 2015). Many delays in decisions to seek treatment occur
when women cannot recognise obstetric danger signs (Sk et al. 2019). On the other
hand, improved maternal knowledge and understanding of the importance of health
care increase a woman’s motivation and health care-seeking behaviour to prevent

maternal death from obstetric complications (Moyo et al. 2018, Mwilike et al. 2018).
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1.6. Maternal health in Ethiopia

Ethiopia has a healthcare policy that emphasises health promotion and disease
prevention by strengthening primary healthcare services. The healthcare delivery
system is structured into the three-tier system: primary healthcare, secondary

healthcare, and tertiary healthcare (FMOH 2015) (Figure 2).

( e Specialised hospital serving 3.5t0 5

Tertiary healthcare |eve| m|”|0n population
N\ oG . .
P eneral hospital serving 1 to 1.5

million population
Secondary healthcare level
e Primary hospital serving 60,000 to

&

100,000 population

Primary healthcare level e Health centre serving 15,000 to

25,000 population if Rural or up to

40,000 if Urban
e Health post serving 3,000 to 5,000

population

Figure 2 Three-tiered healthcare system in Ethiopia

Source: The Ethiopian HSTP (FMOH 2015).

This ranking is based on the type and depth of healthcare that can be provided to clients,
and the referral system connects healthcare facilities at different levels. The primary
healthcare level’s main goals are health promotion and disease prevention, whereas
secondary and tertiary healthcare levels primarily provide curative and rehabilitative
healthcare services (FMOH 2015). Ethiopia’s Ministry of Health has made tremendous
efforts to realise this by expanding healthcare services, training, and deploying

healthcare providers. For example, the health extension program, which began in 2003,
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has helped the country in expanding primary healthcare services at the community level

and improving maternal health (Assefa et al. 2019, Karim et al. 2013).

Improving maternal health is a priority in Ethiopia and is an objective in the country’s
health sector transformation plan (HSTP) that aimed to reduce MMR to less than 190 by
2020. Maternal healthcare services such as family planning (FP), ANC, childbirth aided
by an SBA, and postnatal care (PNC) are among the highly promoted primary healthcare
services. To avoid financial barriers, all public healthcare facilities offer these services
for free. Additionally, the Ethiopian Ministry of Health has commitments in multisectoral
collaboration and partnership to mobilise resources needed to save more lives (FMOH

2015).

However, progress towards reducing MMR to less than 190 per 100,000 live births has
been unsatisfactory with 401 maternal deaths per 100,000 live births in 2019 (EPHI and
ICF 2019, WHO 2021). The HSTP also aimed to improve the contraceptive prevalence
rate to 55%, increase the number of women accessing four or more ANC contacts to
95% and increase the proportion of births attended by an SBA to 90%, and the uptake
of PNC to 95% by the end of 2020 (FMOH 2015). However, there has been only a slight
increment in maternal healthcare uptake over the last two decades and less
achievement in increasing the quantity and quality of this care. In 2019 approximately
one in four women did not receive ANC (EPHI and ICF 2019). While ANC counselling is a
low-cost primary healthcare intervention that benefits pregnant women and their
unborn babies (Duysburgh et al. 2013, Soubeiga et al. 2014), delivering such counselling
has remained problematic in Ethiopia (Mehretie Adinew et al. 2018). According to 2011
data, Ethiopia ranked last among 41 low and middle-income countries regarding ANC
counselling on obstetric danger signs (9%) (Hodgins and D'Agostino 2014). The most
recent report showed that ANC counselling on obstetric danger signs was 45%
(CSA/Ethiopia and ICF 2017). Only 47% of women in Ethiopia gave birth at health
facilities assisted by an SBA (EPHI and ICF 2019), with the remainder giving birth at home
without trained health care workers. In Ethiopia, health facilities such as health centres

and hospitals provide an enabling environment where skilled personnel can assist
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childbirth. Alternatively, less qualified persons who are not SBAs, such as health
extension workers at the health post or a household level, can provide clean birth only
and essential newborn care services. These include clean hands, clean delivery surface,

clean cord cutting and tying, and proper cord care (EPHI et al. 2014).

1.7. Significance of the study

Poor socioeconomic status, sociocultural contexts, and issues associated with the
healthcare system all contribute to disparities in maternal healthcare uptake and result
in a higher MMR in LLMICs. More research is required to examine the country's context
and provide insights to address this imbalance and end preventable maternal deaths.
Designing country-specific and low-cost healthcare interventions in LLMICs such as
Ethiopia requires understanding the relationship between ANC counselling, maternal

health literacy, and the uptake of SBA at birth.

According to the IOM health literacy framework, the influence of poor socioeconomic
and related factors on maternal health outcomes could be mediated by maternal health
literacy (Arora et al. 2019, WHO 2015b). While some socioeconomic factors, such as age
and ethnicity are non-modifiable factors, maternal health literacy is a modifiable factor
that could influence maternal health outcomes. This indicates that health literacy
interventions are required to improve maternal health outcomes. Potential intervention
areas for increasing health literacy include the health system, sociocultural aspects, and
education (Kindig et al. 2004). ANC counselling is a low-cost healthcare intervention that
could improve maternal health literacy and enhance a positive pregnancy experience.
Fewer studies in Ethiopia have attempted to establish a positive relationship between
ANC uptake and SBA at birth (Fekadu et al. 2018, Tegegne et al. 2020). However, no
research has been conducted in Ethiopia to determine what factors influence ANC
counselling and how this intervention contributes to improvements in maternal health
literacy (Geleto et al. 2019). In addition, previous studies that have assessed the overall
quality of ANC have not taken into account the ANC counselling of women on obstetric

danger signs despite it being a recommended component of ANC that should be
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provided to every pregnant woman (Branco da Fonseca et al. 2014, Bobo et al. 2021,
Heredia-Pi et al. 2016). Therefore, this research aims to contribute to the evidence for
ANC counselling and examines the factors that influence the quality of ANC counselling
in LLMICs. This research also investigates the extent to which ANC counselling increases
maternal health literacy. Furthermore, it examines the direct and indirect influence of

ANC counselling on the use of SBA at birth in the Ethiopian context.

This research has also emerged from my practice as an Ethiopian nurse-midwife and
academic staff member at Debre Markos University in Ethiopia, where | was involved in
mentoring nursing and midwifery undergraduate students. | have visited many health
facilities in Ethiopia where home birth is common and noted that many pregnant women
do not receive adequate ANC counselling on obstetric danger signs. In my experience,
this appears to have affected women’s decisions to give birth at home, and many
women arrive late to health facilities after facing obstetric complications. This motivated
me to undertake this research and contribute to improving maternal health care and

saving lives.
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Chapter 2 Literature Review

This chapter presents the findings of a systematic review of the research literature
examining the relationship between ANC counselling on obstetric danger signs and
maternal health literacy in LLMICs. This manuscript has been submitted to the BMJ Open
Journal and is currently under review (Appendix 1). The first section of the systematic
review provides background information on maternal deaths and the importance of
quality healthcare in early detection and prevention. The background section also
defines obstetric danger signs, ANC counselling and maternal health literacy. The search
strategies, databases used, article screening process, quality appraisal techniques, and
data extraction and synthesis approaches are also presented. This is followed by the
presentation of the findings and a discussion of the implications in relation to other

literature in the field.

2.1. Abstract

Objectives: This literature review study aimed to examine how ANC counselling on
obstetric danger signs is delivered to pregnant women in low and lower-middle-income

countries and its influence on women’s health literacy.

Methods: | searched databases for peer-reviewed research articles published in English
from 1990, guided by a question using the Patient, Intervention, Comparison, and
Outcome (PICO) model and the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) framework. The Joanna Briggs Institute (JBI) quality appraisal
tool was used to assess methodological quality. Data on ANC counselling and women’s
knowledge of danger signs were extracted, and content analysis was applied using a
template to examine how women received ANC counselling, and the relationship

between this ANC counselling and knowledge of obstetric danger signs.

Results: The systematic review included 38 research articles and 47,971 women in 23

LLMICs. Approaches to ANC counselling on obstetric danger signs included group ANC
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(GANC), individual face-to-face ANC counselling, and home visits by trained ANC
providers. Phone calls, radio message interventions and health education for women in
the waiting area at ANC clinics were also used to provide supportive information on
obstetric danger signs. Studies reported a range in the extent to which ANC counselling
was provided across countries, from 13% to 85%. ANC counselling was positively
associated with increased ANC visits, higher educational levels of ANC providers, ANC
interventions such as GANC and home visits that used well-structured ANC guidelines.
ANC counselling was negatively associated with a lack of counselling skills training for
healthcare providers and short client-provider interactions. Thirteen to 87% of women
involved in the studies were unable to cite any obstetric danger signs, nor could they
demonstrate the skills needed to seek timely healthcare and this varied across countries.
ANC counselling that involved GANC with counselling guidelines increased maternal
health literacy by up to 20% to 30%, and home visits increased knowledge scores by 1.8
compared to 1.1 in the comparison group. Women who had more ANC exposure due to
multiple pregnancies understood obstetric danger signs better than primigravida
women. One study indicated that including male partners in ANC counselling sessions

with their pregnant partners increased women’s knowledge.

Discussion and Conclusion: ANC counselling approaches such as GANC and home visits
by trained ANC providers supported by ANC guidelines, the availability of country-
specific ANC guidelines and continuous staff development improved ANC counselling on
obstetric danger signs. The more obstetric danger signs are included in ANC counselling,
the more the women can recognise them, thus improving health literacy. Ministries of
health in LLMICs should strengthen ANC counselling on obstetric danger signs by
ensuring that quality guidelines are consistently applied and exploring options such as
GANC. Studies that quantify the effect of ANC guidelines on providing counselling on
obstetric danger signs in a standardised manner are needed to design country-specific

interventions.
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2.2. Background

Target three of the SDGs is to reduce the global MMR to less than 70 per 100,000 live
births by 2030 (UN 2017, WHO 2015a). Maternal mortality is disproportionately high in
LLMICs (94%) compared to high-income countries, with South-Eastern Asia and SSA
alone accounting for 86% of the global maternal deaths (WHO 2019b). Maternal death
can occur at any time during the antenatal, intrapartum, or postpartum periods

(Kassebaum et al. 2014, Merdad and Ali 2018).

While most maternal deaths are due to preventable causes such as severe bleeding,
infections, high blood pressure during or following pregnancy, complications from
childbirth and unsafe abortion (WHO 2019d), quality healthcare, such as ANC, could half
maternal deaths (Kruk et al. 2018) by the early detection of obstetric danger signs and
management of complications (Merdad and Ali 2018). Interventions such as antenatal
counselling for women on self-care behaviours can contribute to the early detection of
obstetric danger signs and management of complications (Solhi et al. 2019). According
to the WHO definition, self-care includes health promotion; disease prevention and
control; self-medication; providing care to dependent persons; seeking
hospital/specialist/primary care if necessary; and rehabilitation, including palliative care

(WHO 2019c, p. 143).

Obstetric danger signs

Obstetric danger signs are symptoms indicating the occurrence of one or more obstetric
complications. The three key danger signs during pregnancy include severe vaginal
bleeding, swollen hands/face, and blurred vision. Severe vaginal bleeding, prolonged
labour persisting over 12 hours, convulsions, and retained placenta are the four key
danger signs during childbirth. Three key danger signs during the postpartum period
include severe vaginal bleeding, foul-smelling vaginal discharge, and high fever (Jhpiego
2004). These danger signs can arise at any time during pregnancy or during and after

childbirth; however, they can be timely detected and managed by providing ANC and
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counselling to every woman about the danger signs (Kuhnt and Vollmer 2017, Rosado

et al. 2019, WHO 2015b).

Antenatal care counselling

ANC counselling is an interactive process between the ANC provider and a pregnant
woman and her family, involving the exchange of information and support so that the
woman and her family can make informed decisions, set a plan and take action for a
positive pregnancy experience (WHO 2013). This entails using plain language and visual
aids to convey the intended message (Vamos et al. 2019). ANC counselling is emphasised
to help pregnant women recognise obstetric danger signs and make timely informed
decisions to improve birth preparedness and complication readiness (BPCR) (Jhpiego
2004, WHO 2014). BPCR is a maternal healthcare strategy to avoid preventable maternal
deaths by preventing delays in maternal health care-seeking. The indicators of BPCR
include if a woman has identified a skilled provider for birth, arranged the required funds
to pay for associated transport and healthcare expenses, prepared transport and a blood

donor if emergencies occur, and identified a health facility for childbirth (Jhpiego 2004).

ANC counselling promotes a positive pregnancy experience by increasing maternal
health literacy (Renkert and Nutbeam 2001, WHO 2014). GANC is an ANC counselling
approach to encourage a positive pregnancy experience. Group ANC stems from
CenteringPregnancy® (Rising 1998), whereby groups of eight to twelve pregnant women
of similar gestational age attend a health facility and receive ANC service that involves
discussions facilitated by healthcare providers. Discussions on varieties of pregnancy-

related topics take place within the group setting.

The WHO defines a positive pregnancy experience as:

maintaining physical and sociocultural normality, maintaining a healthy
pregnancy for mother and baby (including preventing or treating risks, illness and

death), having an effective transition to positive labour and birth, and achieving
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positive motherhood (including maternal self-esteem, competence and

autonomy) (WHO 2016b, p. ix).

It includes women’s receipt of skilled care during pregnancy and childbirth (Arora et al.
2019, Soubeiga et al. 2014). While the receipt of skilled care during pregnancy and
childbirth can prevent up to 90% of maternal deaths and 25% of newborn deaths and
still-births attributed to pre-eclampsia/eclampsia (Hodgins et al. 2016), improved
maternal health literacy helps to enhance a positive pregnancy experience (WHO

2016b).

Maternal Health Literacy

Maternal health literacy is a woman’s access to information and awareness of the
physiologies of pregnancy and obstetric danger signs, childbirth, childcare, and exclusive
breastfeeding (Corrarino 2013, WHO 2014). There are three types of health literacy.
These are functional health literacy, interactive health literacy and critical health
literacy. Functional health literacy is an individual’s ability to obtain health information
and apply it to a limited prescribed activity. Interactive health literacy is extracting
information, deriving meaning for communication, and using it in changing situations.
Critical health literacy is an individual’s ability to critically analyse information and apply
it in his or her life (Nutbeam 2015). Women’s access to information and awareness of
obstetric danger signs is measured in terms of the number of obstetric danger signs that
women can recognise (Bililign and Mulatu 2017, Bogale and Markos 2015, Wulandari
and Laksono 2020). In contrast, the Johns Hopkins Program for International Education
in Gynaecology and Obstetrics (Jhpiego) safe motherhood guideline assessed women’s
knowledge of obstetric danger signs in terms of the percentage of women who could
spontaneously mention three danger signs of pregnancy, four danger signs of

labour/childbirth, and three danger signs during the postpartum period (Jhpiego 2004).

The WHO guideline on ANC recommends every pregnant woman, who has an

uncomplicated pregnancy, receive at least eight ANC contacts that include counselling
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to ensure the early detection and management of obstetric complications. A higher
number of ANC contacts gives pregnant women a chance to talk to healthcare providers
about health issues, gain knowledge and confidence, and prepare for childbirth (WHO
2016b). Several primary research and systematic review studies have established the
importance of ANC counselling to enhance women’s knowledge of obstetric danger
signs (Geleto et al. 2019), BPCR (Gudayu and Araya 2019), women’s adherence to iron
and folic acid supplementation (Desta et al. 2019) and to encourage women to seek SBA
during childbirth (Mehretie Adinew et al. 2018). Despite recommendations regarding
the importance of ANC counselling on obstetric danger signs (Geleto et al. 2019), no
systematic review study has investigated the relationship between ANC counselling and
maternal health literacy (knowledge of obstetric danger signs) across LLMICs. Therefore,
this systematic review sought to examine how ANC counselling on obstetric dangers
signs is delivered to pregnant women in LLMICs and how this counselling has influenced

women’s health literacy.

2.3. The systematic review methods

The review question was developed using the Patient, Intervention, Comparison and
Outcome (PICO) model (Schardt et al. 2007) (Appendix 2). The study sought to explore
the type of ANC counselling pregnant women received on obstetric danger signs and
how this influenced their health literacy (knowledge of obstetric danger signs). MEDLINE
(Ebsco), PubMed, Psycinfo (Ebsco), Cumulative Index to Nursing and Allied Health
Literature (CINAHL) (Ebsco), Scopus, and Maternity and Infant Care (Ovid) databases
were used to search for peer-reviewed research publications from LLMICs. Additional
relevant research articles were accessed by looking at reference lists from the identified
articles. The first author (TY) drafted the search strategy, and AD reviewed and approved

the search strategy.

The search strategy was built using key terms and Medical Subject Heading (MeSH)

terms focusing on pregnant women, ANC counselling, and maternal health literacy or

21



knowledge of obstetric danger signs (Appendix 3). The last date of literature searching

was the 17t of March 2022.

The search included research articles published since 1990, a period when maternal
health began to receive growing international attention from donors, United Nations
(UN) agencies and governments. The Safe motherhood initiative was established in 1987

and, shortly afterwards, the Millennium Development Goals in 1990 (Cohen 1987).

As shown in Figure 3, the Preferred Reporting Items for Systematic review and Meta-
Analyses (PRISMA) process was applied to identify and screen studies for appraisal and
inclusion in the review (Moher et al. 2009). The search from six databases yielded 1,338
research articles. Additionally, one research article was identified by hand-searching
reference lists of included research articles. The identified citations were collected in
EndNoteX9.3.3™ software (The EndNote Team 2020) and exported in extensible markup
language (XML) form to Covidence software (Veritas Health Innovation 2019). Using the
Covidence software, 418 duplicates were removed, 920 research articles were screened
by title and abstract, with 809 articles deemed ineligible for full-text review. A total of
112 research articles were subjected to full-text review, with 38 studies meeting

inclusion criteria.

22



[ Identification ]

[Screening

Eligibility

Included

Records identified through database searching Additional articles
(including duplicates) identified through hand-
(n =1338) searching (= 01)
CINAHL-13
Scopus-783
PubMed-498
Maternity and Infant Care-30
Medline-10
Psycinfo-4

Duplicates removed
(n=418)

A 4

A 4
921 articles screened using
title and abstract
Records excluded by title and
> abstract
\ 4 (n=809)
Full-text articles assessed
for eligibility
(n=112)
Articles excluded after full-text
> review
(n=74)

A 4

Studies included in
systematic review
(n =38)

Figure 3 PRISMA flowchart
Source: PRISMA guideline (Moher et al. 2009).

Inclusion and exclusion criteria

Peer-reviewed quantitative and qualitative studies from LLMICs that documented
maternal health literacy or knowledge of obstetric danger signs, BPCR and ANC
counselling were included. Study protocols, commentaries, studies for which abstracts
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are unavailable, non-journal citations such as book chapters and conference
proceedings, discursive papers and non-peer-reviewed research articles were excluded.
Studies based on interventions other than ANC counselling, such as community health
education for non-pregnant women, were excluded. We used the World Bank

classification of countries to identify LLMICs (The World Bank 2022).

Quality appraisal

The Joanna Briggs Institute (JBI) quality appraisal tools were used to evaluate the
methodological quality of the included articles (JBI 2017). TY and AD performed quality
appraisals independently, and AH participated in decision-making. A total of 39 research
articles were appraised. One quasi-experimental study was excluded due to a very low
methodological quality score (10%) (Triastin et al. 2021). Triastin et al. (2021) study did
not specify how the outcome variable was measured nor the cause and effect. Eleven
studies scored 100%, 20 studies scored between 75%-99.9%, and seven studies scored

between 50% and 74.9% (Appendix 4).

Data extraction and analysis

A template was used to frame data extraction, which included study author(s),
publication year, study setting, study objective(s), study design(s), sampling technique(s)
and sample size, and the results. Data on quantitative reports that measured knowledge
of obstetric danger signs and/ or BPCR or maternal health literacy related to counselling
during ANC visit(s) or contact(s) were extracted. Quantitative reports include
proportions, percentages, and odds ratios of maternal health literacy or knowledge of
obstetric danger signs against counselling during ANC. Qualitative data describing ANC
counselling on obstetric danger signs, BPCR and its relationship with women's
awareness or knowledge of obstetric danger signs were also extracted for content
analysis (Appendix 5). Content analysis was applied to describe and quantify phenomena
by summarising them into categories that were synthesised into themes (Elo and Kyngas
2008). These a priori categories sought to determine the ANC counselling approaches in

the included studies, the degree to which women received ANC counselling, and the
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relationship between this ANC counselling and maternal health literacy or knowledge of

obstetric danger signs.

Ethics consideration and Patient and Public Involvement

No patient data source was used in this study; instead, peer-reviewed research articles
were accessed from academic research databases. Therefore, an ethics application was

not required.

2.4. Results

Characteristics of the studies

The systematic review comprised 38 eligible peer-reviewed primary research studies.
The studies were from 23 LLMICs and included 47,971 pregnant and postpartum
women. Twenty-seven (71%) studies were from African countries (Adaji et al. 2019,
Anastasi et al. 2015, Anya et al. 2008, Azeze et al. 2019, Bakar et al. 2019, Bayou and
Gacho 2013, Brazier et al. 2014, Bintabara et al. 2017, Bintabara et al. 2015, Duysburgh
et al. 2013, Eze et al. 2020, Gebre et al. 2015, ljang et al. 2019, Jennings et al. 2010,
Lakew et al. 2016, Lori et al. 2017, Lori et al. 2014, Mutiso et al. 2008, Mwilike et al.
2018, Nkamba et al. 2021, Pembe et al. 2009, Pembe et al. 2010, Salem et al. 2018,
Sarker et al. 2010, Smeele et al. 2018, Sripad et al. 2019, Woldeamanuel et al. 2019).
One study used data from three African countries (Burkina Faso, Ghana, and Tanzania)
(Duysburgh et al. 2013). Eight (21%) studies were from South Asian countries (Akshaya
and Shivalli 2017, Darmstadt et al. 2010, Karkee et al. 2014, Kusuma et al. 2018, Mullany
et al. 2009, Nuraini and Parker 2005, Shukla et al. 2019, Thapa et al. 2019). One study
(2.6%) used data from two African countries and a Caribbean country (Malawi, Senegal,
and Haiti) (Assaf 2018). One study (2.6%) was from Central America (Guatemala)
(Perreira et al. 2002), and another study (2.6%) was from Oceania (Papua New Guinea)

(Vallely et al. 2019).
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In terms of study designs, 24 (63%) studies were cross-sectional (Akshaya and Shivalli
2017, Anastasi et al. 2015, Anya et al. 2008, Assaf 2018, Azeze et al. 2019, Bayou and
Gacho 2013, Brazier et al. 2014, Bintabara et al. 2017, Bintabara et al. 2015, Duysburgh
et al. 2013, Gebre et al. 2015, ljang et al. 2019, Kusuma et al. 2018, Lakew et al. 2016,
Mutiso et al. 2008, Mwilike et al. 2018, Nkamba et al. 2021, Pembe et al. 2009, Pembe
et al. 2010, Salem et al. 2018, Sarker et al. 2010, Smeele et al. 2018, Vallely et al. 2019,
Woldeamanuel et al. 2019), four (10.5%) studies were cohort (Adaji et al. 2019, Karkee
et al. 2014, Shukla et al. 2019, Lori et al. 2017), four (10.5%) studies were randomised
controlled trials (RCT) (Darmstadt et al. 2010, Jennings et al. 2010, Mullany et al. 2009,
Thapa et al. 2019), three (7.9%) studies were qualitative (Bakar et al. 2019, Lori et al.
2014, Sripad et al. 2019), and three (7.9%) studies were non-randomised quasi-
experimental (Eze et al. 2020, Nuraini and Parker 2005, Perreira et al. 2002) (Appendix
5).

Approaches to ANC counselling on obstetric danger signs

The included studies revealed various approaches to counselling pregnant women on
obstetric danger signs. In four studies, ANC counselling was delivered through GANC
(Adaji et al. 2019, Nuraini and Parker 2005, Thapa et al. 2019, Lori et al. 2017). A
facilitator’s guide or a handbook was initially developed in Nigeria and Ghana to guide
women’s discussions in GANC. The facilitator’s guide outlined various topics and a step-
by-step procedure for leading group discussions. The ANC providers facilitated women’s
discussion of a healthy pregnancy, obstetric danger signs, emergency preparedness,
nutrition during pregnancy, health facility birth, and childcare (Adaji et al. 2019, Lori et
al. 2017). GANC was implemented in Ghana over the course of seven visits or sessions.
Each session lasted up to an hour and focused on a specific topic. During the first visit,
women were introduced to GANC and the topics of discussion during the first visit, and
during the second visit, they discussed self-care and how to prevent problems during
pregnancy. Self-care activities included nutrition, recognising and reporting danger
signs, resting to avoid problems, sleeping under an insecticide-impregnated bed net,

optimum fluid intake, and iron tablet intake to prevent anaemia during pregnancy.
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Discussions about obstetric danger signs were held during the third visit, and discussions
about BPCR were addressed during the fourth visit. From the fifth to the seventh visit,
the emphasis was on discussing postpartum and newborn care (Lori et al. 2017). In group
sessions, women were encouraged to share information, ideas, experiences, and
personal feelings (Adaji et al. 2019). Women were counselled on obstetric danger signs
using storytelling, peer support, demonstration, and teach-back techniques (Lori et al.
2017). Additionally, picture cards and visual images were utilised to stimulate and
simplify discussions and enhance retention (Lori et al. 2017). The topics of discussion
and the process of group sessions were not detailed in the studies from Nepal (Thapa et

al. 2019) and Indonesia (Nuraini and Parker 2005).

Other studies described guides to direct counselling in individual ANC sessions. These
comprised written materials outlining lists of danger signs and picture cards (Duysburgh
et al. 2013, Jennings et al. 2010, Perreira et al. 2002) and educational calendars that
could be kept in the client’s billfold, a small case used to keep notes and reminders
(Perreira et al. 2002). A guide, known as mother-child protection card containing seven
obstetric danger signs, was used by auxiliary Nurse-Midwives in India (Akshaya and
Shivalli 2017). Counselling guides were utilised in studies in Benin (Jennings et al. 2010)
and Guatemala (Perreira et al. 2002) to facilitate ANC counselling and enhance women’s
understanding. The counselling guides in Benin were known as job aids provided to
healthcare workers. Adapted from the national ANC guideline, the job aids consisted of
cards with culturally appropriate educational images on one side and a list of key
messages, including those related to obstetric danger signs on the other side (Jennings
et al. 2010). The images on the card were designed to encourage interactions with
pregnant women and enhance their understanding of the message under discussion. An
observation checklist was used to evaluate the quality of ANC counselling in the
intervention arm (using job aids). The checklist contained a list of topics (general
pregnancy care, BPCR, danger signs, clean delivery and newborn care) that the ANC
provider should address in counselling (Jennings et al. 2010). Similarly, in Guatemala,
desktop flipcharts containing coloured pictures of indigenous women illustrating

obstetric danger signs, obstetric complications, and the importance of preparedness for
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timely health care-seeking were used to counsel women. The counselling sessions were
organised according to “10 Golden Rules” of effective interpersonal communication
(Perreira et al. 2002, p. 21). However, Perreira et al. (2002) did not elaborate on the 10

Golden Rules.

Three intervention strategies were described in one study to improve women’s
knowledge of obstetric danger signs. The three interventions included a radio campaign,
clinic-based education, and education at women’s groups. In clinic-based education,
ANC providers counselled women on obstetric danger signs using visual aids such as flip
charts and leaflets. Radio messages in three local languages (Spanish, K’iche’ and Mam)
were broadcast and implemented alongside a clinic-based intervention that continued
over two years (Perreira et al. 2002). In the women’s group, healthcare workers
conducted seven discussion sessions about obstetric complications and their causes,
preventive measures, and the importance of health care-seeking. The interventions
addressed obstetric complications, including haemorrhage, swelling of body
extremities, premature labour, premature rupture of membrane, history of caesarean
section, foetal malpresentation, multiple gestations, prolonged Ilabour, retained

placenta, abdominal pain, fever, and foul-smelling discharge (Perreira et al. 2002).

An interventional study from Nigeria aimed at improving BPCR involved training of
community health workers (CHWs) and pregnant women on danger signs and BPCR, as
well as stakeholder engagement in maternal healthcare services. The trained CHWs
went door to door, educating pregnant women on obstetric danger signs and BPCR and
offering them with print materials containing information on obstetric danger signs.
Following the intervention, 64.5% of women received information on obstetric danger
signs from healthcare providers, 21% from radio and 7.3% from print materials (Eze et

al. 2020).

Another study from Tanzania described counselling for women on obstetric danger signs
during ANC visits, and healthcare workers shared their phone numbers with women so
that women could call them for help if they experienced danger signs such as bleeding,
swelling of extremities, or any problems (Bakar et al. 2019). Only one study described

male partner involvement in ANC counselling (Mullany et al. 2009).
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An RCT study in Bangladesh used home visits twice during pregnancy and four times
during postpartum as interventions to provide obstetric danger signs counselling.
During home visits by trained CHWSs, women received ANC services, including
counselling on obstetric danger signs and BPCR, the promotion of newborn care and a

free delivery kit (Darmstadt et al. 2010).

The extent of counselling women received

The analysis of the findings from the cross-sectional studies included in the systematic
review indicated that not all women in the studies were counselled on obstetric danger
signs. A few women (13%) in India (Kusuma et al. 2018), less than a fifth (19.3%) of
women in The Gambia (Anya et al. 2008), slightly more than one-third of women in
Senegal (38%) (Assaf 2018) and the Democratic Republic of Congo (35%) (Nkamba et al.
2021), and slightly over half of the women in Cameroon (53%) (ljang et al. 2019), Papua
New Guinea (54%) (Vallely et al. 2019), Malawi (54%) and Haiti (51%) (Assaf 2018) were
counselled on at least one obstetric danger sign. Two-thirds of women received
counselling on obstetric danger signs in Rwanda (Smeele et al. 2018) and Ghana
(Duysburgh et al. 2013). A higher number of women received counselling on at least one
obstetric danger sign in Madagascar (71%) (Salem et al. 2018) and Kenya (72%) (Mutiso
et al. 2008), ranging from 16% to 85% in six studies in Tanzania (Bintabara et al. 2015,
Bintabara et al. 2017, Duysburgh et al. 2013, Pembe et al. 2009, Pembe et al. 2010,
Mwilike et al. 2018). Less than one-third (30.6%) of women in The Gambia were
informed about the benefits of birthing at a health facility (Anya et al. 2008). Two studies
in Ethiopia described that 63% (Gebre et al. 2015) and 83% (Bayou and Gacho 2013) of

women received ANC counselling on at least one obstetric danger sign.

In Benin, about half (51%) of pregnant women in the intervention arm (the use of job
aids) and 36% of pregnant women in the control arm (without job aids) received

counselling on the recommended ANC components (Jennings et al. 2010).
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ANC counselling also varied across obstetric danger signs, with not every obstetric
danger sign receiving equal attention during counselling. Two studies found that 5.4%,
30%, and 8.7% to 22.5% of women in Burkina Faso, Ghana, and Tanzania, respectively,
were counselled on seven obstetric danger signs (Duysburgh et al. 2013, Pembe et al.
2010). In these studies, more time was given to explanations of vaginal bleeding and
severe abdominal pain during counselling than other obstetric danger signs (Duysburgh
et al. 2013, Pembe et al. 2010). In contrast, a study from India showed no difference in
the percentage of counselling across six obstetric danger signs assessed in the study
(10% to 11.4%) (Kusuma et al. 2018). The danger signs studied were severe headache
with blurred vision, convulsions or loss of consciousness, prolonged labour, leakage
through the vagina, high fever with or without abdominal pain, and decreased or

absence of foetal movements (Kusuma et al. 2018).

Factors associated with ANC counselling on obstetric danger signs

Three studies investigated factors that could have an impact on the quality of ANC
counselling, as measured by the provision of information on all obstetric danger signs
(Anya et al. 2008, Assaf 2018, Duysburgh et al. 2013). These studies found associations
between the information provided on obstetric danger signs and the profession and
educational level of the ANC provider (Duysburgh et al. 2013). Studies also noted that
less time spent on client-provider interaction could limit the amount of information
provided on obstetric danger signs (Anya et al. 2008, Assaf 2018). An RCT and quasi-
experimental studies indicated that ANC provider’s training and ANC consultation
guidelines increased ANC counselling provision on obstetric danger signs by 25% in
Benin and 15% in Guatemala (Jennings et al. 2010, Perreira et al. 2002). One study from
Burkina Faso found that women older than 30 years received less ANC counselling (on
average, two danger signs) than younger women (on average, 2.7 danger signs)

(Duysburgh et al. 2013).

A qualitative study from Tanzania found that pregnant women who went to ANC clinics

as scheduled received adequate information on obstetric danger. On the contrary,
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women who commenced the ANC service late in their pregnancies and attended fewer
visits received less information on obstetric danger signs (Bakar et al. 2019). Another
study, however, found no statistical difference in ANC counselling based on the number

of ANC visits (Duysburgh et al. 2013).

Defining a woman’s level of knowledge of obstetric danger signs

This review found that pregnant women’s knowledge of obstetric danger signs was
assessed contextually using a variety of approaches. Thapa et al. (2019) defined
women’s knowledge of obstetric danger signs using the Jhpiego safe motherhood
guideline (Jhpiego 2004). Seven studies used cut-off values to classify women’s
knowledge of obstetric danger signs into two or three levels. Cut-off values included the
median (Mullany et al. 2009), mean (Assaf 2018, Lakew et al. 2016), and any other values
starting from one (Brazier et al. 2014, Mutiso et al. 2008, Jennings et al. 2010, Shukla et
al. 2019). Brazier et al. (2014) measured knowledge of birth preparedness and
knowledge of complication readiness. Knowledge of birth preparedness was assessed in
terms of a woman's ability to identify a means of transport to a facility, a place of birth,
pre-arranged funding for associated costs, and a skilled care provider. A score of “1” was
assigned if a woman identified each birth preparedness indicator. Birth preparedness
was dichotomised into “high” if a woman spontaneously mentioned two or more
indicators and “low” if a woman spontaneously mentioned less than two indicators.
Knowledge of complication readiness was assessed based on whether a woman agreed
that every pregnancy was risky, mentioned at least three danger signs occurring during
pregnancy and childbirth, mentioned at least three danger signs occurring during the
postpartum period, and identified a blood donor if needed during birth. Each woman
scored between 0 to 4, and a value equal to or greater than three was used to categorise

a woman’s knowledge of complication readiness as high or low.

A woman’s knowledge of danger signs was rated high in a Nepalese study if her
knowledge score exceeded the median value (Mullany et al. 2009). In India, a woman’s

ability to mention more than eight danger signs was one of seven components of the

31



BPCR index used to assess women’s preparedness for birth (Shukla et al. 2019). Two
studies considered a woman was knowledgeable if she could spontaneously recall at
least two danger signs (Akshaya and Shivalli 2017, Gebre et al. 2015). Four studies
regarded a woman as knowledgeable if she could mention at least three danger signs at
any obstetric phase (Azeze et al. 2019, ljang et al. 2019, Jennings et al. 2010, Mutiso et
al. 2008). One study considered a woman knowledgeable if she could state at least three
danger signs in each obstetric phase (Woldeamanuel et al. 2019). In Tanzania, women
were considered knowledgeable if they could cite at least five danger signs during the
three obstetric phases, including at least one danger from each phase (Bintabara et al.
2015, Bintabara et al. 2017). In research from Guinea, a woman’s knowledge of obstetric
danger signs was regarded as high if she could spontaneously recall at least three danger
signs during pregnancy and childbirth and at least three danger signs during the
postpartum period (Brazier et al. 2014). Three studies classified a woman as
knowledgeable if she could spontaneously mention at least one danger sign (Kusuma et

al. 2018, Salem et al. 2018, Vallely et al. 2019).

Research from Tanzania classified women’s knowledge of obstetric danger signs into
three levels, “not knowledgeable”, “low knowledge”, and “sufficient knowledge”
(Mwilike et al. 2018). Accordingly, a woman was categorised as “not knowledgeable” if
she could not mention any danger sign, or “low knowledge” if she could recognise one
to three danger signs, or she was identified as having “sufficient knowledge” if she could
cite at least four danger signs. Three studies did not classify women’s knowledge but
described the danger signs that women could describe (Adaji et al. 2019, Duysburgh et
al. 2013, Pembe et al. 2010).

Women’s knowledge of obstetric danger signs and the relationship with ANC
counselling

All of the studies in the review demonstrated that the majority of women could not cite
one or more obstetric danger signs of pregnancy, childbirth or the postpartum period.
Only four women (1%) from Burkina Faso and Ghana who were able to state all seven

danger signs listed in the study questionnaire (Duysburgh et al. 2013). The percentage
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of women who did not know any danger sign in each obstetric phase varied across
countries. Higher rates of women who did not know any obstetric danger signs during
pregnancy, childbirth and the postpartum period were from studies in Tanzania (19% to
69%) (Bintabara et al. 2015, Bintabara et al. 2017, Duysburgh et al. 2013, Mwilike et al.
2018, Sarker et al. 2010) and Burkina Faso (58.2%) (Duysburgh et al. 2013). The
percentage of women who could not describe any obstetric danger sign was 57% in The
Gambia (Anya et al. 2008), 45% in Malawi, 43% in Haiti, and 35% in Senegal (Assaf 2018),
33% in Kenya (Mutiso et al. 2008), 32% in Uganda (Anastasi et al. 2015), 22% in Nigeria
(Adaji et al. 2019), 22% in Ghana, 20% to 87% in India (Akshaya and Shivalli 2017,
Kusuma et al. 2018), 19% in Madagascar (Salem et al. 2018), 15% in Rwanda (Smeele et
al. 2018) and 13% in Cameroon (ljang et al. 2019). More than two-thirds of women in
the Democratic Republic of Congo knew at least one obstetric danger sign (Nkamba et

al. 2021).

Some studies reported the percentage of women who knew at least two, three, four or
five danger signs. The percentage of women who knew at least two danger signs ranged
from 27% to 40.4% in Ethiopia (Bayou and Gacho 2013, Gebre et al. 2015), while it
ranged from 15.4% to 31.7% in Rwanda that varied depending on obstetric phases
(Smeele et al. 2018). About half of women in a study from the Democratic Republic of
Congo knew at least two danger signs during pregnancy (Nkamba et al. 2021). Similarly,
9.3% to 56.1% of women in Ethiopia (Azeze et al. 2019, Woldeamanuel et al. 2019), 6.9%
of women in Kenya (Mutiso et al. 2008), and 6.6% of women in Rwanda (Smeele et al.
2018) knew at least three danger signs. More than one-fourth of women in studies from

Tanzania knew at least four danger signs (Bintabara et al. 2015, Bintabara et al. 2017).

Three studies found women had difficulty demonstrating the skills needed to decide and
seek timely healthcare when obstetric emergencies arose (Salam and Sarfraz 2018). For
example, women in Tanzania who recognised fever and headache danger signs did not
seek healthcare when they encountered these symptoms and instead chose to take
over-the-counter medications or do nothing (Mwilike et al. 2018). The provision of low

counselling for women on obstetric danger signs and birth preparedness resulted in low
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knowledge of birth preparedness. In turn, a lack of understanding of birth preparedness

contributed to low health care-seeking practice (Brazier et al. 2014).

In a study from The Gambia, only a small percentage of women stated obstetric danger
signs such as haemorrhage (14.8%), fever (12.9%), and other obstetric complications
such as anaemia (28.9%), hypertension (24.6%) and puerperal sepsis (5%) due to poor
client-provider interactions and short consultations. Only a small percentage (19.3%) of
women were provided with information on what to do when obstetric danger signs
appeared. Women with four or more pregnancies were better able to describe obstetric

danger signs such as vaginal bleeding (Anya et al. 2008).

Vaginal bleeding or haemorrhage was the danger sign that most women were able to
recall in many countries (Adaji et al. 2019, Assaf 2018, Azeze et al. 2019, Bintabara et al.
2017, Mutiso et al. 2008, Mwilike et al. 2018, Nkamba et al. 2021, Pembe et al. 2010,
Smeele et al. 2018, Vallely et al. 2019, Woldeamanuel et al. 2019).

This review revealed that the following ANC interventions increased women’s
awareness of obstetric danger signs. These included GANC, the use of ANC guidelines,
and home-to-home visits and counselling by trained CHWs, as well as the provision of
printed materials to pregnant women (Adaji et al. 2019, Akshaya and Shivalli 2017,
Jennings et al. 2010, Lori et al. 2017, Perreira et al. 2002).

Following GANC implementation in Nigeria, the mean knowledge score of obstetric
danger signs increased from 31% to 47.8%, knowledge of excessive vaginal bleeding
increased from 50.7% to 78.1%, and the percentage of women who could mention at
least five danger signs increased from 1.4% to 13.3% (Adaji et al. 2019). Another study
from Ghana (Lori et al. 2017) found that significantly more women in GANC than in
individual ANC were able to practise the self-care behaviours needed to recognise and
seek timely healthcare for obstetric complications during pregnancy. Self-care
behaviours included the practice of healthcare behaviours that women had discussed

with a midwife. Additionally, more women in GANC (38%) recalled being instructed to
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watch for obstetric danger signs than women in individual ANC (18.3%). A greater
percentage of women in GANC than in individual ANC also reported to be undertaking
BPCR activities which included arranging transport (98% versus 83.1%), setting money
aside (99% versus 80.7%), and decision making concerning the place to give birth (62%

versus 33.7%) (Lori et al. 2017).

The use of ANC guidelines was another intervention that increased knowledge of
obstetric danger signs (Akshaya and Shivalli 2017, Jennings et al. 2010, Perreira et al.
2002). Following the implementation of contextually designed counselling guidelines,
the percentage of women who recognised at least one obstetric danger sign increased
by 32%, from 66% to 98% in Guatemala (Perreira et al. 2002), and the overall knowledge
of obstetric danger signs increased by 28.7% in Benin (Jennings et al. 2010), and by 29%
in India (Akshaya and Shivalli 2017).

Two studies, one in Nigeria (Eze et al. 2020) and the other in Bangladesh (Darmstadt et
al. 2010), showed that women’s knowledge of obstetric danger signs increased after
trained CHWs made home visits and counselled or educated women on obstetric danger
signs and distributed print-material containing information on obstetric danger signs to
pregnant women. A pre and post-intervention study in Nigeria found that household-
level health education on obstetric danger signs, BPCR and how to seek healthcare in
case of emergency delivered by trained CHWSs significantly increased women’s
knowledge of obstetric danger signs from 3.96 to 4.31 (Eze et al. 2020). In Bangladesh,
trained CHWs made two antenatal home visits and counselled pregnant women in the
intervention group on BPCR and obstetric danger signs, while pregnant women in the
control group received the usual care. The study found that women’s knowledge score
on obstetric danger signs was significantly higher in the intervention group (1.8) than in

the control group (1.1) (Darmstadt et al. 2010).

One study from Nepal found that women’s knowledge of obstetric danger signs increased
when their partners participated in ANC counselling. The improvement of knowledge of

obstetric danger signs at follow-up compared to baseline was higher among women who
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received ANC counselling in couples than women who received counselling alone. On
average, women’s knowledge of obstetric danger signs increased by 0.61 points among
those who received counselling with male partners and by 0.34 points among women

who received ANC counselling with no male partner (Mullany et al. 2009).

The review also found that while women who were unaware of BPCR were more likely
to opt for a home birth, women who received better ANC counselling on BPCR were up
to five times more likely to use SBA during childbirth (Bayou and Gacho 2013, Brazier et
al. 2014). This was due to women who received ANC counselling on BPCR having higher
levels of birth preparedness knowledge (31%) as well as complication readiness
knowledge (14%) (Brazier et al. 2014). Azeze et al. (2019) also found that women who
were more aware of obstetric danger signs were more likely to be prepared for birth
and complications, including preparing funds, arranging transportation, and identifying
a health facility. A qualitative study from Tanzania, on the other hand, found that while
some women agreed that knowing obstetric danger signs would help them prepare for
birth and emergencies and seek timely medical care, others believed that obstetric
danger signs such as convulsions and haemorrhage are due to witchcraft and evil spirits,
and that traditional healers are the only people able to treat these conditions (Bakar et

al. 2019).

2.5. Discussion

The systematic review sought to examine the extent to which ANC counselling
contributes to women’s awareness of obstetric danger signs or health literacy in LLMICs.
The review demonstrated that not every woman in LLMICs receives ANC counselling on
obstetric danger signs, and that even among those who do, not all danger signs are
discussed. This suggests that ANC counselling in many LLMCs does not conform to the
current WHO guideline, which recommends that every pregnant woman should receive

counselling on all obstetric dangers signs during each ANC contact (WHO 2016b).
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The findings showed that a variety of factors influenced ANC counselling on obstetric
danger signs. Women with multiple ANC contacts are more likely to receive obstetric
danger signs counselling than women with only one ANC contact (Bakar et al. 2019). This
implies that women will have the opportunity to receive obstetric danger signs
counselling if they visit with ANC multiple times. The recent WHO ANC guideline has also
increased the recommended number of ANC contacts for each pregnant woman in a
normal pregnancy to eight in order to improve a positive pregnancy experience (WHO

2016b).

Another factor influencing ANC counselling on obstetric danger signs is the educational
level of the provider. The higher the educational level of ANC providers, the more likely
the women will be counselled on obstetric danger signs (Duysburgh et al. 2013).
Providing quality ANC that includes counselling as an integral part of the care and
establishing a rapport between the client and care provider requires the acquisition of
skills through training and education (Worsley et al. 2016). One study in the review
noted that the absence of training on counselling skills for healthcare providers
negatively impacted ANC counselling (Assaf 2018). In-service refresher training for
healthcare providers at least once every 12 months can improve maternal and newborn
healthcare quality (WHO 2016a). Quality improvement in maternal healthcare, including
ANC, can also be strengthened by undertaking regular audits and providing supportive

supervision (Biza et al. 2015, Manzi et al. 2018).

The duration of a woman’s interaction with her ANC provider also influences her
knowledge of obstetric danger signs. The shorter the time, the less counselling a woman
receives (Anya et al. 2008, Assaf 2018), and therefore it is unlikely that all danger signs
will be discussed in the consultation (Shukla et al. 2020). A shortage of ANC providers
will also affect the time available to deliver ANC counselling to each woman in facilities
with a high volume of care seekers. A study in Tanzania revealed that as a result of a
staff shortage, patients waited long time to get the service and compromised the

duration of client-provider communication (Sheffel et al. 2019).
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The use of well-structured ANC guidelines, supported by descriptive and coloured
images, contributed to comprehensive, interactive, and transparent discussions that
addressed each obstetric danger sign (Jennings et al. 2010, Perreira et al. 2002, Thapa
et al. 2019). An RCT study in Benin demonstrated that job aids, mainly graphic cards
designed to facilitate communication between the ANC provider and client, and health
worker training increased the mean proportion of recommended messages to pregnant
women. These messages covered topics such as recognising danger signs, birth
preparation, clean delivery, and newborn care (Jennings et al. 2010). Similarly, a quasi-
experimental study in Guatemala revealed that using a counselling guide increased
counselling on obstetric danger signs by 15% (Perreira et al. 2002). Another quasi-
experimental study in Tanzania also showed that using job aids in ANC counselling
increased the number of obstetric danger signs counselled for women by two (Oka et al.
2019). The findings suggest that every pregnant woman in LLMICs gets more counselling
about obstetric danger signs when ANC guidelines are used. It has also been shown that
ANC guidelines in high-income countries are important for making sure that all pregnant
women get high-quality, evidence-based pregnancy care (Homer et al. 2018). The ANC
counselling handbook helps the ANC provider improve his or her counselling and
communication skills. This helps women understand obstetric danger signs, develop
skills to practise PBCR, and seek timely treatment for complications (WHO 2013). To
standardise the quality improvement in ANC, the WHO recommends that countries
adapt the recent WHO ANC guideline to a local setting using a manual adaptation toolkit
(Barreix et al. 2020). Thus, consistent use of ANC service delivery guidelines has twofold

importance: ensuing service standardisation and quality improvement.

The use of ANC counselling guides combined with provider training (Jennings et al. 2010,
Perreira et al. 2002), GANC (Adaji et al. 2019, Lori et al. 2017), home visits by trained
ANC providers (Darmstadt et al. 2010, Eze et al. 2020) and educational materials such as
leaflets can improve women’s knowledge of obstetric danger signs (Perreira et al. 2002).
GANC allows a pregnant woman to receive counselling in a group of eight to twelve
women of the same gestational age (Rising 1998). Communication and sharing of ideas

and experiences occur within the group when facilitated by the ANC provider. Women
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in this counselling approach receive information on obstetric danger signs from their
peers and the ANC provider(s). As a result, more danger signs can be described to
women within the group, increasing women'’s ability to recognise danger signs (Adaji et

al. 2019, Lori et al. 2017).

Despite the studies measured the knowledge of obstetric danger signs inconsistently
across countries as opposed to Jhpiego safe motherhood guideline (Jhpiego 2004), they
found a positive association between women’s knowledge of obstetric danger signs and
ANC counselling (Assaf 2018, Lori et al. 2017, Mullany et al. 2009, Mutiso et al. 2008).
The more the danger signs were described to women, the more the women were able
to recall and recognise danger signs (Mutiso et al. 2008, Assaf 2018). Women often
recognised danger signs, which they had discussed with a care provider during ANC visit
or contact (Lori et al. 2017, Mullany et al. 2009, Mutiso et al. 2008). For example,
compared to other obstetric danger signs, vaginal bleeding was among the most
discussed and frequently recognised danger signs (Pembe et al. 2010). A comparable
finding was reported in a clinical trial study from Iran which found that antenatal
counselling increased women's active participation in improving their physical health to
prevent disease, including managing their weight and improving nutrition (Gharachourlo
et al. 2018). Another study on women’s knowledge of iron and folic acid
supplementation found that women’s knowledge of iron and folic acid supplementation
increased after they received antenatal counselling on iron and folic acid
supplementation (Kamau et al. 2018). Another important finding in this review is the
contribution of including husbands in ANC counselling for improved maternal health
literacy (Mullany et al. 2009). Mullany et al. (2009) demonstrated that maternal health
literacy increased more when husbands were involved compared to when husbands
were not involved. This might have helped women share pregnancy ideas with their
husbands. The literature shows that involving men in maternal healthcare services
increases communication and joint decision-making between couples, resulting in a

more positive pregnancy experience (Tokhi et al. 2018).
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This systematic review found that a woman’s knowledge of obstetric danger signs is
higher if a woman has a history of previous multiple pregnancies (Anya et al. 2008).
Multiple lifetime pregnancies may have contributed to a woman’s increased maternal
healthcare service uptake, including ANC. Moreover, a woman'’s repeated exposure to
ANC counselling messages on obstetric danger signs may heighten awareness and
facilitate the desired behavioural change (Anya et al. 2008). Evidence shows that prior
utilisation of maternal health services, such as ANC and facility birth, is associated with

increased knowledge of obstetric danger signs (Geleto et al. 2019).

2.6. Strength and limitations of the review study

A rigorous search strategy and the use of various databases led to the identification of
research studies, of which 38 were deemed eligible, which involved a range of study
designs across 23 LLMICs. This helped in the identification of various ANC counselling
approaches that improved maternal health literacy, which may help the ministry of
health in LLMICs take into account country contexts in designing interventions to
improve ANC counselling and increase maternal health literacy. The following are the
limitations of this review study. The review did not include grey literature and studies
published in languages other than English. As a result, the review may have missed
useful studies that could have provided additional insight into ANC counselling and
health literacy. Most of the included studies were not based on national data; therefore,

caution should be taken interpreting the findings.

2.7. Conclusion

While the findings of this systematic review highlighted various approaches to ANC
counselling and that ANC guidelines appear to affect the provision of antenatal
counselling, which in turn affects women’s health literacy, contextual differences across
countries are apparent. Women’s knowledge of obstetric danger signs can be increased
through ANC counselling approaches that use ANC guidelines. These ANC counselling
approaches need to be scaled up to reach more women and tailored to local contexts.

Additionally, ongoing staff development for ANC providers increases women’s reception
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of counselling on obstetric danger signs, subsequently increasing women’s ability to
recognise these signs and seek timely care. LLMICs need to strengthen ANC counselling
by ensuring the availability and use of country-specific guidelines that conform to the
WHO ANC guidelines. More research, such as quantifying the influence of contextual
factors on ANC counselling in countries with high maternal health burdens, such as
Ethiopia, is also needed to inform policymakers on best practises. Finally, two research
guestions emerged from the findings of the systematic review. These included the need
to more closely examine the relationship between ANC guideline availability and
provider training on the quality of counselling on obstetric danger signs and how this

counselling improves women’s knowledge and decision on where to give birth.
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Chapter 3 Methods

This chapter describes the research questions, study objectives and the research
methods employed to answer the research questions. Two related studies were
conducted, each answering a specific research question using a distinct data analysis
method. For both studies, an overview of study design, study setting, study population
and data source is provided here, while the details of data analysis for each study are

found in the consecutive chapters.

The research objectives were specified based on the research questions identified

through systematic review research.

The research questions were:

1. Do the guidelines for ANC at the facility-level and ANC providers’ uptake
of ANC related refresher training affect ANC counselling on obstetric
danger signs in Ethiopia?

2. Does ANC counselling influence the place where women decide to give

birth in Ethiopia, and does maternal health literacy play a role in this?

3.1. Research objectives

The studies aimed to examine the effect of the availability of national ANC guidelines
and the ANC providers’ uptake of training on the provision of ANC counselling, as well
as the relationship between ANC counselling, maternal health literacy, and women’s

decision where to give childbirth in Ethiopia.

Study 1 has two specific objectives. These are identifying:

e The effect of the availability of national ANC guidelines at the facility level on the
provision of antenatal counselling in Ethiopia, and
e The effect of ANC providers’ uptake of in-service training in the last 24 months on

the provision of antenatal counselling in Ethiopia.
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Similarly, study 2 was undertaken to:

e Examine the influence of antenatal counselling on women’s decision where to give
birth in Ethiopia.

e Investigate whether maternal health literacy (knowledge of obstetric danger
signs) mediates ANC counselling and women’s decision on a place where to give

birth in Ethiopia.

3.2. Study design, study setting, and data source

The research employed a cross-sectional study design in Ethiopia. Ethiopia is an SSA
country located on the horn of Africa. Ethiopia is the second most populous country in
Africa after Nigeria, with an estimated 109 million people in 2019 (The World Bank
2019). The country has 11 regional states. Of the 11 regional states, Sidama regional
state (borkena 2020) and South West Ethiopia Peoples’ regional state (Ethiopia News
Agency 2021), are the two newly formed states that were previously part of the
Southern Nations, Nationalities and People’s (SNNP) regional state (FMOH 2015). The
majority of the regional states are further divided into zones, while city and zonal
administrations are divided into woredas (districts) and kebeles. Kebeles are the smallest

administrative units encompassing at least 5,000 people (FMOH 2015).

Both research studies involved a secondary data analysis. The studies draw on the 2014
Ethiopia health provision assessment plus (ESPA+) data. The 2014 ESPA+ is the first
nationally representative facility-based survey on maternal and child health, which also
includes tuberculosis (TB), malaria, human immune-deficiency virus (HIV) and sexually
transmitted infections (STIs). The survey was designed to assess the performance of
health facilities rendering maternal, child, and reproductive health services and services
on STIs, TB and malaria. The Ethiopian Public Health Institute (EPHI) conducted the
survey with technical support from the World Bank, International Classification of
Function Disability and Health and the Monitoring and Evaluation to Assess and Use

Results Demographic and Health Surveys Project of the World Bank (EPHI et al. 2014).
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The 2014 ESPA+ survey used four data collection instruments: facility inventory
qguestionnaires, provider interview questionnaires, client exit interviews, and
observation checklists of client-provider interactions. Facility inventory questionnaires
were used to collect data on the availability of services, medicines, infrastructures, and
supplies. Healthcare provider interview questionnaires were used to collect data on the
service environment, practices, and the healthcare providers’ perspectives (experiences
and qualifications). Data on to what extent the provider applied the accepted standards
of care were collected by observing service provision. The client exit interview was used

to collect data on the quality of the client-provider interaction (EPHI et al. 2014).

The 2014 ESPA+ survey included a total sample of 1,327 health facilities in Ethiopia. A
list of 23,102 health facilities was obtained from the Federal Ministry of Health during
the survey period. The list included: 202 hospitals, 3,292 health centres, 15,618 health
posts, and 3,990 private clinics (higher clinics, medium clinics, and lower clinics). The
survey included all hospitals from the list and newly established hospitals, while
representative samples from the remaining healthcare facilities were taken. It should be
noted that the 2014 ESPA+ report did not indicate a specific sampling method. A total
of 1,902 pregnant women who received ANC were included in the survey (EPHI et al.

2014).

3.3. Study population and sample size

In both research studies, the study population were pregnant women who received ANC
from hospitals, health centres, lower clinics, medium clinics, and higher clinics. Figure 4

provides an overview of the sample size and selection process.

The sample size was determined after excluding pregnant women who did not meet the
inclusion criteria. In both studies, 49 pregnant women who refused the client-exit
interview, and 25 pregnant women who attended health posts, the lowest health
facilities at the primary healthcare level staffed with health extension workers (Assefa

et al. 2019) who are not skilled attendants, as defined by the WHO (WHO 2018), were
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excluded. In addition, pregnant women with incomplete data on selected study
variables were excluded, and this differed in each study depending on the study

variables.

The first study examined the influence of the facility-level ANC guidelines and the ANC
providers’ uptake of refresher training on obstetric danger signs counselling for women.
The study included 1,725 women in the analysis. Of the 1,828 pregnant women who
attended health facilities and volunteered for the client-exit interview, excluding those
who visited health posts, 103 were excluded. Those who were not included were two
women who were not observed while receiving ANC counselling on obstetric danger

signs and 101 women who had missing values in one or more study variables.

Study 2 investigated whether ANC counselling on obstetric danger signs affects women’s
decision on where to give birth and the mediating role of maternal health literacy. The
analysis of this study included 1,006 pregnant women who met the inclusion criteria.
Firstly, two pregnant women who were not observed while receiving ANC counselling
on obstetric danger signs were excluded among pregnant women who received ANC in
health facilities, excluding health posts, and participated in the client-exit interview.
Secondly, one woman who had a missing value on women’s decision on where to give
birth was excluded. Thirdly, 776 women who were not asked whether they knew
obstetric danger signs (knowledge of obstetric danger signs is a mediating variable in
this study) were excluded. In the end, 43 women with missing values in the study

variables were excluded.

45



1,902 pregnant women received ANC and invited for the 2014 ESPA+ client-exit

\ 4

49 women refused the client-exit interview

A

1,853 pregnant women participated in the client-exit interview

v

25 women from health posts excluded

Study 1 Study 2

e 2 women had not been observed

® 2 women had not been while receiving ANC counselling

observed while receiving
ANC counselling

e 101 women had missing
values on study variables

e 1 woman had missing value on
the decision where to give birth

\ 4

e 776 women were not asked
whether they knew danger signs

e 46 women had missing values

\ 4 \ 4

1,725 women included in the analysis 1,006 women included in the analysis

Figure 4 Sample size and selection process

3.4. Outcome variables

Counselling on obstetric danger signs: When a pregnant woman received information
on seven obstetric danger signs and on any danger signs during pregnancy. This was
measured using the 2014 ESPA+ observation checklist stating, “Record whether the
provider counselled the client on the danger signs”. The checklist included the following
eight danger signs: vaginal bleeding, fever, blurred vision and severe headache, swollen
face or hands, tiredness or breathlessness, reduced or absence of foetal movement,
cough or difficulty breathing, and any other symptoms or problems the client thinks

might be related to this pregnancy. Each obstetric danger received a score of 1 if a
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woman was counselled about it, otherwise a score of 0. Summing the obstetric danger
signs yielded a score ranging from 0 to 8, indicating the number of obstetric danger signs
that a woman was counselled about. The value 0 indicates a woman received no
counselling, and the value 8 indicates a woman received counselling on eight obstetric

danger signs.

Women'’s decision on a place where to give birth: This was based on the 2014 ESPA+
client-exit interview questionnaire stating, “Have you decided where you will go for the
delivery of your baby?”. The response options for this question were: ‘Yes, at this health
facility’, ‘Yes, at another health facility’, ‘Yes, at home’, ‘Yes, at traditional birth
attendant’s (TBAs) home’, ‘Yes, other location’, and ‘No/Do not know’. This was
dichotomised into ‘at a health facility’ and ‘at a non-health facility’. At a health facility
means if women responded as: ‘Yes, at this health facility’ and ‘Yes, at another health
facility’. At a non-health facility means if women responded as: ‘Yes, at home’, ‘Yes, at

traditional birth attendant’s (TBAs) home’, ‘Yes, other location, and No/Do not know’.

3.5. Independent variables

Maternal health literacy or Knowledge of obstetric danger signs: This was measured by
using the client-exit interview stating, “Please tell me any signs of complications (danger
signs) that you know of”. Obstetric danger signs recognised by women were summed to
create a score ranging from 0 to 8. The value of 0 indicates a woman knew none of the
obstetric danger signs, and the value of 8 indicates a woman knew eight obstetric danger

signs.

National ANC guidelines: ANC guidelines are any country-context standardised guides
on ANC aimed to aid the provider in ANC service provision. This was measured using
the 2014 ESPA+ inventory ‘Yes’ ‘No’ question to a provider stating, “Do you have the

national ANC service guidelines available in this service area today?”.
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ANC providers’ receipt of ANC related refresher training: This was measured by ‘Yes’
‘No’ question in the 2014 ESPA+, which asked a provider, “As a provider of ANC services,

have you personally received any training in ANC any time in the past 24 months?”.

Socio-demographic characteristics: included the women’s age in years and school

attendance.

Obstetric history: included gestational age (measured in weeks or classified into three
trimesters), number of ANC visits or contacts for the current pregnancy, and number of

pregnancies.

Health facility characteristics: included health facility type (hospitals, health centres,
lower clinics, medium clinics, and higher clinics), managing authority (public and
private), facility location (urban and rural), availability of health management
information system (HMIS) and ANC guidelines, facility’s reception of supervision at
different levels (federal, regional, zonal and district levels), and presence of

management meeting.

Healthcare provider characteristics: provider sex (male or female), profession, and

reception of ANC related refresher training.

3.6. Data processing

Data processing was carried out using the statistical package for social sciences (SPSS)
for windows version 27 (IBM Corp 2020). The 2014 ESPA+ has three datasets organised
as facility inventory (which consisted of data on facility characteristics), client exit
interview and observation (consisted of data on client characteristics and performance
of ANC consultation), and provider dataset (consisted of data on the providers’
characteristics). These datasets were merged by using facility identification. Data

specific to ANC were extracted, whereas data related to child health and family planning
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and variables of no importance in the current research studies were excluded before

exporting the data into Stata for further analysis.

3.7. Data analysis

The data analyses were done using Stata software for windows, versions 16 IC and 17
BE (StataCorp 2021, StataCorp LLC 2020). Two types of statistical analysis methods were
used, both involving descriptive and inferential statistic computations. These included
propensity score matching (PSM) analysis and generalised structural equation modelling

(GSEM) analysis.

Propensity score matching (PSM) analysis

The PSM method of data analysis was used in study 1 to investigate the effect of national
ANC guidelines and the providers training on ANC counselling of women on obstetric
danger signs. While counselling women on obstetric danger signs was an outcome
variable, facility-level national ANC guidelines and providers’ receipt of ANC related

refresher training were treatment variables.

The 2014 ESPA+ data was non-experimental in its design. Estimating unbiased treatment
effect using non-experimental data requires selecting study subjects with similar

baseline characteristics and assigning them to treatment and control groups.

The PSM enables the creation of a sample of two groups (treatment and control) from
such observational data by reducing the dimensionality of the covariates to a one-
dimensional propensity score. It is used to estimate the difference in the outcome
variable between the treatment and control groups that is not attributed to the

confounders (Brookhart et al. 2006).
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For study participants i, (i=1,...,N) being assigned to treatment (Z=1) or control (Z=0)
given a vector of observed covariates x;, the conditional probability of an individual’s

assignment to treatment 1 is expressed as:

e(xi) = Pr (Zi = 1|xi) (Rosenbaum and Rubin 1983).
Logistic regression was used to calculate the propensity score as follows:

e(xi) B Pr(Zi = 1|xi)
1—e(xi) °9 1= Pr(zi = 1|xi)

log =a + fxi
Where:
e(xi) = fO+ x1B1 + x2B2 + -+ xnfin

BO is the intercept and B1, B2,..Bn are the regression coefficients for x1, x2,..xn

variables, respectively (Rosenbaum and Rubin 1983, Thavaneswaran and Lix 2008).

There are four types of propensity score methods (Austin 2011). These are matching on
the propensity score, stratification or sub-classification, inverse probability of treatment
weighting using the propensity score, and covariate/regression adjustment using the

propensity score (Austin 2011).

1. Matching: The treatment and control subjects are matched based on the
estimated propensity score. This method is used when there is a larger number
of study participants in the control group than in the treatment group. It
eliminates subjects who cannot be matched.

2. Stratification: Study participants are classified into homogenous subgroups
(strata) with similar propensity scores using the estimated propensity score, and
each subgroup (stratum) has the same number of study participants. The study
participants who were treated and those who were not treated are then
compared. The treatment effect in each stratum is estimated and then combined
to get the overall treatment effect. Usually, five strata are used to avoid up to

90% of the covariate bias. When there are more covariates, there are more
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strata, making this method cumbersome and challenging to compare treated
and untreated groups.

3. Regression/covariate adjustment: The propensity score is included as a covariate
in a regression model to adjust for estimating treatment effects. The treatment
and the propensity scores are considered as independent variables. This method
requires a substantial overlap between the treated and control groups.

4. Weighting: The weight of the treated study participant is equal to one divided by

the calculated propensity score, expressed as:
1
wi =
e(xi)

and the weight of the control study participant is the inverse of one minus the

calculated propensity score, which is expressed as:

1

WEETC e(xi)

Weighting is unrealistic if the propensity score is close to zero or one.

Among the methods of adjustment described above (Austin 2011), matching has been
considered as the most statistically efficient method of integrating propensity scores for
observational studies (Rosenbaum and Rubin 1983). The current study applied a one-to-

one with the nearest neighbourhood matching (Austin 2011).

In estimating the propensity score, variables that are more likely to be related to the
outcome variable (provision of counselling on obstetric danger signs) but less likely to
be related to the exposure variable (availability of national ANC guideline and ANC
provider(s) who took a refreshment training on ANC in the last 24 months) were selected
to increase the precision of the estimated effect of the exposure variable (Brookhart et
al. 2006). Bergstra et al. (2019) has suggested that including variables that are only
related to the exposure but unrelated to the outcome variable leads to imprecise
estimation and should therefore not be included in a propensity score estimation.
Identifying variables related to the exposure and outcome variables in this study was

done based on the prior knowledge from the literature described in chapter two.
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The PSM has two assumptions. The first assumption is that the distribution of the
observed covariates in the treated group should overlap with that of the control group
(Arpino and Mealli 2011, Dugoff et al. 2014). The second assumption is
unconfoundedness, or that treatment status is independent of the outcomes of the
observed covariates (Arpino and Mealli 2011, Dugoff et al. 2014). However, testing this
assumption directly is difficult. Rosenbaum’s sensitivity analysis method is an indirect
approach to testing this assumption (Becker and Caliendo 2007, Rosenbaum 2002). In
matched groups, the effect of the treatment is the estimated difference of outcome
variable between the treatment and control groups that is not attributed to the

confounders (Brookhart et al. 2006).
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Table 1 Covariates included in PSM to estimate the effect of ANC guidelines and ANC

providers’ training on ANC counselling

Variables Categories

1. Client related variables

Age in years [1] 15-20

NB: Age was in the continuous form to estimate [2] 21-25

the effect of provider training on counselling (3] 26-30
[4] >=31

School attendance
2. Obstetric history
Trimester

NB: I/t was in the continuous form to estimate
the effect of provider training on counselling

ANC visit number

Number of pregnancies

3. Facility related variables

Facility location

Facility type

Managing authority of the facility

Zonal level supervision

Health information system available
4. ANC provider related variables

Profession

[1] Yes [0] No

[1] First trimester

[2] Second trimester

[3] Third trimester

[1] First visit [0] Re-visit

[1] First pregnancy

[0] Not first pregnancy

[1] Urban [0] Rural

[1] Hospital or Health Centre [0] Clinic

[1] Government

[0] Other than government

[1] Yes [0] No

[1] Yes [0] No

[1] Nurse or Midwife [0] Others
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Generalised structural equation modelling (GSEM)

The GSEM was employed to investigate the relationship between ANC counselling,
maternal health literacy and women’s decision on a place where to give birth. The GSEM
is a statistical modelling approach that combines regression and path analysis to
estimate each independent variable's direct and indirect effects on the outcome
variable. It examines the causal relationship between variables by constructing a model
consisting of variables connected to each other by arrows or paths and estimates the
coefficient for each path (Lombardi et al. 2017, VanderWeele 2015). Sewall Wright
(1920), a geneticist, introduced this method in the 1920s while examining the relative
effects of inheritance and environment on the colour pattern of Guinea-Pigs. The GSEM
allows examining a variable as both dependent and independent, in contrast to multiple
regression, which only allows examining a variable as a dependent or independent at a
time. In GSEM, two or more regressions are modelled simultaneously. As a result, a
dependent variable in one regression model can be an independent variable in another
model included in GSEM. In statistical language, such variables are referred to as

indigenous and exogenous variables (Hasanzadeh et al. 2019, Stata 2017).

In examining the direct and indirect influence of ANC counselling of women on obstetric
danger signs on women’s decision where to give birth and the mediating role of
maternal health literacy, two regressions were involved in the GSEM. The structural
model, which included exogenous, endogenous, and outcome variables, was first built
for the GSEM analysis, and then the path coefficients were estimated. Exogenous
variables included women’s characteristics, obstetric history, health facility
characteristics, provider characteristics, and ANC counselling. Maternal health literacy
was an endogenous variable, and women’s decision on where to give birth was the
outcome variable (Ensor et al. 2013, Jansen et al. 2018, Kindig et al. 2004, Owili et al.
2017, Wu et al. 2019).
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3.8. Ethics

Initially, a research protocol describing the details of the study aims and data analysis
was prepared. The protocol was then submitted to the Ethiopian Public Health Institute
(EPHI) along with a letter asking permission to access the 2014 ESPA+ data. The EPHI
reviewed the research protocol and granted a letter of approval (EPHI 6.13/895), dated
22 October 2020, to access the 2014 ESPA+ data. In addition, The UTS Human Research
Ethics Committee reviewed the protocol and granted a low-risk ethics approval
(ETH194127). No personal identification was accessed from the ESPA+ data. ESPA+
survey was conducted after obtaining informed consent from the person in charge in
the facility for inventory questionnaire, from providers for provider interview
guestionnaire and observation, and from clients for client-interview and observation

checklists.

In summary, chapter 3 provided an overview of the research questions, the study
objectives, and the research methods used to answer the research questions. Details of
the research methods used to answer each research question are included in the next
two chapters (Chapters 4 and 5). The following chapter provides findings of an analysis
of Ethiopian data examining the influence of ANC guidelines and providers’ training on

ANC counselling of women on obstetric danger signs.
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Chapter 4 The effect of national antenatal care guidelines and provider
training on obstetric danger sign counselling

This chapter presents the research findings on the effect of national ANC guidelines and
ANC provider in-service training uptake on ANC counselling in Ethiopia. The evidence on
the importance of ANC counselling to improve maternal health in LLMICs is presented
in the background section. The extent to which national ANC guidelines and provider
training can increase obstetric danger signs counselling is presented and discussed. This

study has been published in BMC Reproductive Health journal.

Yeneabat, T., Hayen, A., Getachew, T. & Dawson, A. 2022, ‘The effect of national
antenatal care guidelines and provider training on obstetric danger sign counselling: a
propensity score matching analysis of the 2014 Ethiopia service provision assessment

plus survey’, Reproductive Health, 19 (132). 10.1186/s12978-022-01442-6.

4.1. Abstract

Background: Most pregnant women in low and lower-middle-income countries do not
receive all components of antenatal care (ANC), including counselling on obstetric
danger signs. Facility-level ANC guidelines and provider in-service training are major
factors influencing ANC counselling. In Ethiopia, little is known about the extent to which

guidelines and provider in-service training can increase the quality of ANC counselling.

Methods: We examined the effect of national ANC guidelines and ANC provider in-
service training on obstetric danger sign counselling for pregnant women receiving ANC
using the 2014 Ethiopian service provision assessment plus (ESPA+) survey data. We
created two analysis samples by applying a propensity score matching method. The first
sample consisted of women who received ANC at health facilities with guidelines
matched with those who received ANC at health facilities without guidelines. The second
sample consisted of women who received ANC from the providers who had undertaken
in-service training in the last 24 months matched with women who received ANC from

untrained providers. The outcome variable was the number of obstetric danger signs
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described during ANC counselling, ranging from zero to eight. The covariates included
women’s socio-demographic characteristics, obstetric history, health facility

characteristics, and ANC provider characteristics.

Results: We found that counselling women about obstetric danger signs during their
ANC session varied according to the availability of ANC guidelines (61% to 70%) and
provider training (62 % to 68%). After matching the study participants by the measured
covariates, the availability of ANC guidelines at the facility level significantly increased
the average number of obstetric danger signs women received during counselling by
24% (95% Cl: 12% - 35%). Similarly, providing refresher training for ANC providers
increased the average number of obstetric danger signs described during counselling by

37% (95% Cl: 26% - 48%).

Conclusion: The findings suggest that the quality of ANC counselling in Ethiopia needs
strengthening by ensuring that ANC guidelines are available at every health facility and

that the providers receive regular ANC related in-service training.

Plain English Summary

Maternal death from preventable pregnancy-related complications remains a global
health challenge. In 2017, there were 295,000 maternal deaths worldwide, and about
two-thirds of these deaths were from Sub-Saharan Africa. Ethiopia is a Sub-Saharan
African country with 401 maternal deaths per 100,000 live births in 2017, and this rate
is higher than the target indicated in sustainable development goals. Most maternal
deaths are due to obstetric complications and could have been averted through early
detection and treatment. Providing antenatal care counselling about obstetric danger
signs enhances women’s awareness of obstetric complications and encourages women
to seek treatment from a skilled care provider. However, most women from low-income
settings, including Ethiopia, do not receive counselling about obstetric danger signs.
Facility-level antenatal care guidelines and provider in-service training improve

antenatal care counselling. In Ethiopia, little is known to what extent antenatal care
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guidelines and provider training increase counselling on obstetric danger signs. The
present study used the 2014 Ethiopian service provision assessment data and estimated
the effect of antenatal care guidelines and provider training on counselling about
obstetric danger signs. The analysis involved a propensity score matching method and
included 1,725 pregnant women. The study found that antenatal care guidelines at
health facilities and antenatal care provider in-service training significantly increase
counselling on obstetric danger signs by 24% and 37%, respectively. The finding suggests
improving the quality of antenatal care counselling in Ethiopia needs antenatal care

guidelines at each antenatal care clinic and refresher training for the providers.

4.2. Background

Maternal death, the death of a woman while pregnant, during childbirth, or within 42
completed days of termination of pregnancy (WHO 1977), remains a global health
challenge (WHO 2019b, 2021). It has a negative effect on infant and child survival, the
well-being of the family and society, and the country's socio-economic development by
increasing health costs and reducing productivity (Machiyama et al. 2017, Moucheraud
et al. 2015, Zhou et al. 2016). As a result, improving maternal health and reducing
maternal mortality are key to achieving sustainable development goals (SDGs).
Sustainable development goal target 3 includes reducing the maternal mortality ratio to

less than 70 per 100,000 live births by 2030 (UN 2017, WHO 2015a, 2019a).

Between 2000 and 2017, there was a 38% decline in the global maternal mortality ratio
(MMR). In 2017 there were 295,000 maternal deaths, with an estimated 211 maternal
deaths per 100,000 live births. This rate is higher than the SDG target. About 94% of
these maternal deaths were from low-income countries. Sub-Saharan Africa (SSA) alone
had 196,000 maternal deaths, accounting for nearly two-thirds of the global maternal
deaths (UN 2017, WHO 2019b, 2021). Ethiopia is an SSA country where maternal deaths
have remained very high, particularly between 2000 and 2011. There were 871, 673 and
676 maternal deaths per 100,000 live births in 2000, 2005 and 2011, respectively (CSA
[Ethiopia] and ORC Macro 2001, CSA [Ethiopia] and ICF International 2012, CSA
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[Ethiopia] and ORC Macro 2006). As a result, the Ethiopian Ministry of Health has
prioritised maternal health. The Ministry of Health launched the health sector
development program (HSTP) in 2015 that outlined strategies to provide quality
healthcare (FMOH 2015). The main focus of the HSTP is to ensure universal health
coverage by strengthening primary healthcare (FMOH 2015), including training and
deploying community health extension workers (Assefa et al. 2019). As a result, the
country has made remarkable progress in reducing MMR from 676 in 2011 to 412 in
2016 (CSA/Ethiopia and ICF 2017). A recent report indicated that MMR in Ethiopia was
401in 2017 (WHO 2021), which has declined by slightly more than half compared to 871
in 2000 (CSA [Ethiopia] and ORC Macro 2001). However, the current MMR in Ethiopia is
considerably high as it surpasses the SDGs target of no more than 140 maternal deaths
per 100,000 live births, and interventions need to be scaled up to avert preventable

maternal deaths (UN 2017, WHO 2015a).

Most maternal deaths are preventable through quality healthcare services, such as ANC
(WHO 2021). For example, up to half of all maternal deaths can be prevented through
ANC that provides comprehensive counselling on obstetric danger signs and facilitates
the early detection and timely management of pregnancy-related complications and
other pre-existing health problems (Assaf 2018, Kruk et al. 2018, Rosado et al. 2019,
Sarker et al. 2010, WHO 2021). Improving pregnancy outcomes requires a pregnant
woman to commence her first ANC contact at or before 16 weeks of gestation and to
receive the recommended components of care, including ANC counselling on obstetric
danger signs that enhance risk identification (Hodgins and D'Agostino 2014, Lattof et al.
2020, WHO 2016b). ANC counselling on obstetric danger signs enhances a woman’s
awareness of obstetric complications and encourages treatment-seeking from a skilled

care provider during pregnancy, childbirth and postpartum (WHO 2007).

Studies showed that ANC counselling, an interaction between the ANC provider and a
woman and her family involving the exchange of information providing support (WHO
2013), regarding pregnancy-related topics, such as obstetric danger signs, improves

maternal health literacy about obstetric complications contributing to women’s
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decision to seek timely treatment (Yeneabat et al. 2022, Under review), skilled birth
attendance (Soubeiga et al. 2014) and postpartum family planning (Adanikin et al. 2013,
Tafere et al. 2018). An example of an interactive ANC counselling approach is group ANC
(GANC), a method of pregnancy care that provides eight to 12 women the opportunity
to share their pregnancy and childbirth life experiences and learn from peers and the
care provider. GANC has been found to enhance a woman’s awareness of obstetric
danger signs (Lori et al. 2017, Patil et al. 2013, Patil et al. 2017). However, most women
do not receive ANC counselling on obstetric danger signs (Duysburgh et al. 2013, Pembe
et al. 2010, Phommachanh et al. 2019b, Sarker et al. 2010, Timsa et al. 2015). ANC
counselling in some low and lower-middle-income countries is as low as 13% (Yeneabat
et al. 2022, Under review). In Ethiopia, only 45% of women who received ANC were

counselled on obstetric danger signs (CSA/Ethiopia and ICF 2017).

Factors relating to a woman’s demand for healthcare and the supply of health services
can influence the quality of ANC counselling. Examples of demand-related factors
include a woman’s educational level (Okawa et al. 2019) and the number of ANC
contacts she has (Anya et al. 2008, Duysburgh et al. 2013). Supply related factors are
primarily human and material resources (Assaf 2018, Defar et al. 2020, Leslie et al. 2017,
Phommachanh et al. 2019a, WHO 2007, 2016b). However, the lion’s share of factors
influencing quality ANC counselling are facility-level ANC guidelines and ANC provider
uptake of in-service training (Jennings et al. 2010, Lori et al. 2017, Oka et al. 2019,
Perreira et al. 2002).

The importance of ANC guidelines and provider in-service training in improving ANC
counselling on obstetric danger has been reported in studies from Benin (Jennings et al.
2010), Guatemala (Perreira et al. 2002) and Tanzania (Oka et al. 2019). In Ethiopia,
however, little is known to what extent guidelines and in-service training increase ANC
counselling on obstetric danger signs. Therefore, the present study aimed to answer the
research question “Does the availability of national ANC guidelines at the facility level
and ANC in-service training in the last 24 months affect antenatal counselling on

obstetric danger signs?”. The study estimates the extent to which the availability of
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facility-level national ANC service guidelines and trained ANC providers can increase

ANC counselling on obstetric danger signs in Ethiopia.

4.3. Methods

Study design and data source

This is a cross-sectional study based on a secondary data analysis of the 2014 Ethiopian
service provision assessment plus (ESPA+) survey data (EPHI et al. 2014). The 2014
ESPA+ was the first nationally representative facility-based survey on the performance
of health facilities in Ethiopia. The 2014 ESPA+ survey utilised four data collection
instruments: facility inventory questionnaires, provider interview questionnaires, client
exit interviews, and observation checklists of client-provider interactions. Facility
inventory questionnaires were used to collect data on the availability of services,
medicines, infrastructures, and supplies. The provider interview questionnaires were
used to collect data on the service environment and the healthcare provider’s practices
and perspectives (experiences and qualifications). Observation checklists were used to
assess the extent to which the provider applied the accepted standards of care. The
client exit interview questionnaires were used to collect data on the quality of client-

provider interaction (EPHI et al. 2014).

Sample size and selection process

The 2014 ESPA+ survey data involved 1,902 women receiving ANC at 1,327 health
facilities (EPHI et al. 2014). We excluded 177 women from the analysis for the following
reasons (see Figure 5). Forty-nine women refused to participate in the client-exit
interview. Twenty-five women attended health posts, the lowest health facilities at the
primary healthcare level staffed with health extension workers (Assefa et al. 2019) who
are not skilled attendants, as defined by the WHO (WHO 2018). Two women were not
observed receiving ANC counselling on obstetric danger signs. One hundred one women
had missing values in one or more study variables. Finally, we included 1,725 women in

this analysis.
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1,902 Pregnant women attended ANC at 1,327 health
facilities included in the survey

Excluded,| 49 Pregnant women refused participating in
client-exit interview

\4

1,853 Pregnant women participated in client-exit
interviews at health facilities other than health posts

25 pregnant women from health posts
Excluded,| - 2 women were not observed for
counselling

101 women had missing value(s) in
selected study variables

\ 4

1,725 included in the analysis

Figure 5 Sample selection process (unweighted sample)

Study variables

To illustrate the relationship between ANC guidelines and ANC provider training, quality
counselling and its outcome, we constructed a conceptual framework (shown in Figure
6) based on a review of available literature (Villadsen et al. 2015, WHO 2016a). The
improvement of ANC counselling in quantity and quality positively influences a woman’s
ability to recognise obstetric danger signs early and seek timely care (Assaf 2018, Lori et
al. 2017). We defined quality ANC counselling in this study as the conversation an ANC
provider has with a woman concerning problems that could arise during pregnancy,
childbirth and the postpartum period, as recommended by WHO (WHO 2016b), and
what the woman should do if she experiences these. This includes counselling each
woman on obstetric danger signs, the importance of nutrition during pregnancy and
following childbirth, childcare and breastfeeding, and family planning. While the
qguantity of ANC can be defined in terms of timing and the number of visits, it can vary
depending on contextual differences (Rowe et al. 2020). For example, the 2016 WHO
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ANC guideline recommends a minimum of eight ANC contacts (WHO 2016b), whereas
the recommended minimum number of ANC visits in Ethiopia is four (FMOH 2015). It is
beyond the scope of the present study to focus on the quantity of ANC. The present
study only focuses on the relationship between ANC counselling and the availability of
ANC guidelines and provider training. The relationship between ANC counselling,
maternal health literacy and women’s decision to give birth at a health facility is
addressed in another study (the results not provided). Guidelines can be defined as
“systematically developed statements to assist practitioner and patient decisions about
appropriate healthcare for specific clinical circumstances” (IOM 1990, p. 8). ANC
guidelines are protocols that included details on managing common problems during

pregnancy.

Input

1. ANC guidelines at health facilities 2. Training ANC providers

Process

Provision of quality ANC counselling on obstetric danger signs

Outcome

Women able to identify obstetric problems
during pregnancy, childbirth and postnatal
period

Women seek timely care from a skilled
provider

Figure 6 Conceptual framework of the relationship of national ANC guidelines and
ANC provider uptake of training with quality ANC counselling and outcomes

Counselling on obstetric danger signs for pregnant women during ANC was an outcome
variable measured using data from an observation checklist that recorded if the ANC
provider counselled each pregnant woman on each obstetric danger. The 2014 ESPA+

survey observation checklist included seven obstetric danger signs (vaginal bleeding,
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fever, blurred vision and severe headache, swollen hands and face, reduced or absence
of foetal movement, difficulty breathing, and convulsion/ loss of consciousness). In
addition, the checklist used the statement “Any other symptoms or problems the client
thinks might be related to this pregnancy” to address if each pregnant woman received
counselling on any other pregnancy-related problems. A score of “1” was assigned to
each obstetric danger sign if a woman was counselled; otherwise “, 0”. Thus, the
counselling score ranges from 0 to 8. The score represents the number of obstetric
danger signs counselled for a woman (EPHI et al. 2014). Facility-level availability of ANC
guideline (defined as 1 if it was available, otherwise 0) and ANC providers’ uptake of in-
service/a refreshment training on ANC in the last 24 months preceding the 2014 ESPA+
survey (defined as 1 if ANC provider took training, otherwise 0) are treatment variables.
The covariates included women’s age, educational level, and obstetric history
(gestational age, number of ANC visits a woman had, and the number of lifetime
pregnancy); health facility characteristics (health facility type, managing authority, and
location); and healthcare provider characteristics (gender and profession) (Shown in

Table 1).

Statistical analysis

Given the non-experimental nature of the 2014 ESPA+ survey data, the analysis involved
a propensity score matching (PSM) method (Rosenbaum and Rubin 1983). Introduced in
the early 1980s, the propensity score matching method is an approach to analyse the
effect of an intervention in observational studies. Its use in observational studies mimics
a randomised controlled trial, creating a sample of units or study population that
received the treatment and comparable on all observed characteristics with a sample of
units that did not receive the treatment. Its purpose is to balance the distribution of
observed baseline characteristics between the treated or exposed and untreated or
unexposed group (Austin 2011, Rubin 2001), and therefore to reduce bias due to
confounding. This method allowed us to construct treatment and control group of
pregnant women who are matched by their observed baseline characteristics for each

treatment variable (i.e., (1) national ANC guidelines and (2) ANC providers’ in-service
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training). Then we estimated the effect of each treatment variable on the outcome
variable (number of obstetric danger signs addressed in counselling) (Rosenbaum and

Rubin 1983, Rubin 2001).

Steps involved in estimating propensity scores and the treatment effect

We calculated propensity scores for each treatment variable using Stata user-written
command (psmatch2) (Leuven and Sianesi 2003). We used the logit model for each
treatment variable to identify the probability of the study participants receiving
treatment conditional on the observed covariates (the propensity score) (Caliendo and

Kopeinig 2008).

Firstly, we identified the covariates to estimate the propensity score. The covariates
included in the propensity score model were grouped into four categories: women’s
socio-demographic characteristics, (2) obstetric history, (3) health facility
characteristics, and ANC provider characteristics (Table 1). The selection of these
covariates was based on their relationship with the outcome variable (counselling on
obstetric danger signs) (Garrido et al. 2014). Including the covariates that are related to
the outcome variable and those that may or may not be related to the exposure variable
provides a precise estimation of effect size (Bergstra et al. 2019). For example, women’s
age and educational level influence women’s reception of counselling but do not
influence the availability of national ANC guideline at a health facility (Duysburgh et al.
2013). Likewise, some healthcare provider characteristics such as profession may affect
the ANC provider’s reception of training and the performance in counselling but do not
influence the availability of ANC guidelines (Duysburgh et al. 2013, Pembe et al. 2010).
On the other hand, the characteristics of the health facility, such as being a public or a
private health facility, may be related to the availability of national ANC guidelines and
staff training (Defar et al. 2020). We identified the covariates through a systematic
review of literature on ANC counselling and maternal health literacy in low and lower-
middle-income countries (Yeneabat et al. 2022, Under review). We iteratively included

the covariates in the propensity score model until we achieved an acceptable level of
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balance (Garrido et al. 2014, Austin 2011) and excluded variables that showed
unsatisfactory balanced property and variables which could be affected by the

treatment (Ali et al. 2019, Brookhart et al. 2006, Garrido et al. 2014).

Secondly, we calculated the standardised difference in proportions and means to assess
whether propensity score matching has removed the differences in observed baseline
characteristics between treated and control groups (Austin 2009). We chose a maximum
of 10% standardised differences in the means and proportions as criteria to define
covariates are balanced between the treated and control study participants (Garrido et

al. 2014).

Lastly, to determine the effects of treatment variables on the outcome variable, we
chose the nearest neighbour one-to-one matching without replacement. The caliper
distance of the propensity scores between the treated and control groups was set to be
0.01 and 0.002 for national ANC guideline and ANC provider training, respectively. While
there is no consensus on the value of caliper distance (Allan et al. 2020), we decided on
the width of the caliper by observing that the kernel density plots between the treated
and control study participants are closely similar after matching (see Figures 7 and 8)

while retaining the optimum sample (West et al. 2014).
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Figure 8 Kernel density of propensity score before and after matching for treatment

providers’ training

The smaller the width of the caliper, the closer the match between the treated and

control groups despite an increased drop in the sample (Choi et al. 2019). The results

are reported according to reporting guidelines on PSM (Yao et al. 2017).

4.4. Results

Of the 1,725 pregnant women included in the analysis, 713 (41.5%) attended ANC at

health facilities with national ANC guidelines, and 815 (47.3%) received ANC service from
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a provider who took ANC related in-service training in the last 24 months preceding the

ESPA+ survey 2014,

National ANC guideline and ANC counselling

The nearest one-to-one matching without replacement vyielded 1,274 samples
comprised of 637 women who received ANC at health facilities with national ANC
guidelines (treated) and 637 women who received ANC at health facilities with no

national ANC guideline (control).

We found that the absolute value of the calculated standardised difference in means
and proportions of each variable after matching is less than 10%, indicating the presence
of a balanced match on the observed baseline characteristics between treated and

control groups.

Table 2 shows that most study participants were aged between 21 to 25 years and were
in the third trimester. About two-thirds of the study participants attended school.
Slightly more than one-third were pregnant for the first time, about 58% were in the

third trimester, and less than half of them attended ANC for the first time.
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Table 2 Comparison of the standardised differences of baseline characteristics before
and after matching for facility-level availability of the national ANC guideline

Unmatched Per cent (%) Bias (%) Reduced t-test
Variable Matched Treated Control bias (%) t p
Age category in years: Unmatched
15-20 21.1 253  -10.0 88.9 -2.04 0.042
Matched 23.5 24.0 -1.1 -0.20 0.844
21-25 Unmatched 33.0 31.0 43 -55.7 0.89 0.376
Matched 34.5 314 6.7 1.19 0.234
26-30 Unmatched 34.1 30.2 8.4 0.1 1.73 0.085
Matched 28.7 32.7 -8.3 -1.52 0.129
>=30 Unmatched 11.7 13.5 -5.2  26.9 -1.05 0.293
Matched 13.2 11.9 3.8 0.68 0.499
Ever attended school = Unmatched 71.7 66.5 11.3 789 2.30 0.021
Matched 69.5 68.4 2.4 0.42 0.672
Gestational age:
First trimester Unmatched 7.3 5.7 6.2 79.5 1.28 0.200
Matched 5.7 5.3 1.3 0.25 0.806
Second trimester Unmatched 35.7 37.2 -3.2 -50.6 -0.66 0.507
Matched 35.3 37.7 -4.9 -0.87 0.383
Third trimester Unmatched 57.1 57.0 0.1 -6040.7 0.01 0.989
Matched 59.0 57.0 4.1 0.74 0.461
First-time pregnancy  Unmatched 33.7 33.9 -0.6 -698.4 -0.13 0.899
Matched 36.6 34.2 5.0 0.88 0.380
ANC visit is first Unmatched 44.3 47.1 -5.6 55.0 -1.15 0.252
Matched 44.1 454 -2.5 -0.45 0.652
Facility is urban Unmatched 83.4 70.7 30.4 975 6.12 0.000
Matched 81.3 81.0 0.8 0.14 0.886
The facility owner is Unmatched 87.1 82.4 13.3 505 2.68 0.007
government Matched 85.9 88.2 -6.6 -1.25 0.211
Facility is hospital or Unmatched 97.1 95.6 7.6 55.8 1.53 0.127
health centre Matched 96.9 97.5 -3.4 -0.68 0.499
Facility is supervised at Unmatched 47.9 55.4 -15.3 85.6 -3.13 0.002
the zonal level Matched 53.2 52.1 2.2 0.39 0.695
ANC provider is Nurse  Unmatched 87.1 83.8 9.6 953 1.94 0.052
or Midwife Matched 85.9 85.7 0.4 0.08 0.936
HMIS is available Unmatched 97.2 935 17.8 95.8 3.52 0.000
Matched 96.9 96.7 0.7 0.16 0.874

Figure 9 presents the frequency of counselling on each obstetric danger sign for

pregnant women who received ANC at health facilities with national ANC guidelines

compared to those who received ANC at health facilities without guidelines. The number

of pregnant women who received ANC counselling on each obstetric danger sign differs

by the facility-level availability of the national ANC guidelines. The frequency of
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counselling on most obstetric danger signs was higher at health facilities with ANC
guidelines than without guidelines. Vaginal bleeding was the most counselled obstetric
danger sign in the treatment group (46.3%). In contrast, headache or blurred vision was
the most counselled obstetric danger sign in the control group (39.1%). On the contrary,
cough or difficulty breathing was the least counselled obstetric danger sign for pregnant
women in the treatment (4.7%) and control (8.2%) groups. Thirty per cent of women in
the treatment group and 38.2% of women in the control group did not receive

counselling on any obstetric danger sign.
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Figure 9 Comparison of counselling on each obstetric danger sign by facility-level

availability of national ANC guidelines

After matching the study participants by the observed baseline characteristics, we found
that facility-level ANC guidelines increased the average number of obstetric danger signs

included in counselling women by 24% (95% Cl: 12% - 35%) (Table 3). A Wilcoxon signed-
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rank test for matched pairs (Siegel 1956) also indicated that the observed difference in

obstetric danger sign counselling related to the availability of guidelines is statistically

significant (z=-2.301, p=0.021).

Table 3 Average treatment effect of facility-level availability of national ANC
guideline on ANC counselling on obstetric danger signs

Outcome variable Sample Treated Control Difference S.E
The mean number of Unmatched 2.27 1.93 0.34 0.101
danger signs counselled  ATT 2.25 2.01 0.24 0.117

ANC providers’ uptake of training and ANC counselling

The second treatment variable in this study was the ANC provider’s reception of ANC

related in-service training in the last 24 months preceding the ESPA+ survey 2014.

Matching yielded thirteen hundred and sixty-eight pregnant women, in which 684

women received ANC from trained providers, other 684 women received ANC from

untrained providers.

Table 4 shows that the mean age of the study participants was 25 years. About 70% of

the women had attended school. The average gestational age of the study participants

was 27 weeks. One-third of the study participants were pregnant for the first time.
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Table 4 Comparison of the standardised differences of baseline characteristics before
and after matching for ANC providers’ uptake of refresher training

Unmatched Per cent (mean) Bias (%) Reduced t-test
Variable Matched Treated Control bias (%) t p
Age in years (mean) Unmatched 25.2 25.4 -3.7 -0.77 0.439
Matched 25.3 25.2 2.3 38.0 043  0.665
School attendance Unmatched 68.5 68.9 -0.9 -0.19 0.846
Matched 68.9 70.8 -4.1 -337.1  0.77  0.444
Gestational age in Unmatched 27.5 27.1 4.7 0.97 0.335
weeks (mean) Matched 27.0 27.3 3.7 20.1 0,69 0.490
First-time pregnancy  Unmatched 37.3 30.6 14.3 2.97 0.003
Matched 34.3 36.4 0.0 100.0 0.00  1.000
ANC visit is first Unmatched 45.2 46.7 -3.1 -0.64 0.519
Matched 48.0 46.1 3.8 226 0.70  0.482
Facility is urban Unmatched 82.6 70.0 29.9 6.16 0.000
Matched 80.0 79.2 1.7 94.2 034 0737
Facility owner is Unmatched 82.9 85.6 -7.3 -1.51 0.129
government Matched 86.0 84.2 4.8 340 091  0.363
Facility is hospital or ~ Unmatched 95.2 97.1 -10.1 -2.10 0.036
health centre Matched 98.4 97.0 7.6 242 179  0.074
Facility is supervised at Unmatched 50.7 53.7 -6.1 -1.27  0.204
the zonal level Matched 53.1 50.3 5.6 93 1.03 0304
ANC provider is Nurse Unmatched 83.8 86.3 -7.2 -1.50 0.134
or Midwife Matched 84.8 84.8 0.0 100.0 0.00  1.000

Figure 10 shows that headache or blurred vision was the most counselled obstetric

danger sign for pregnant women in the treatment group (44.0%). In contrast, the most

counselled obstetric danger sign for pregnant women in the control group was vaginal

bleeding (37.6%). The least counselled obstetric danger sign was cough or difficulty

breathing in both the treatment (7.8%) and control (5.6%) groups. Thirty-two point eight

per cent of women in the treatment group and 37.7% of women in the control group did

not receive counselling on any obstetric danger sign.
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Figure 10 Comparison of counselling on each obstetric danger sign with by ANC
providers’ receipt of refresher training

Table 5 shows that ANC providers’ uptake of ANC related in-service training in the last
24 months increased the mean number of obstetric danger signs included in counselling
pregnant women by 37% (95% Cl: 26% - 48%). This increment was statistically significant

in the Wilcoxon signed-rank test for paired sample (z=-3.212, p=0.001).

Table 5 Average treatment effect of the ANC providers’ uptake of ANC-related
refresher training on ANC counselling on obstetric danger signs

Outcome variable Sample Treated Control Difference S.E
The mean number of dangerUnmatched  2.25 1.90 0.35 0.099
signs counselled ATT 2.27 1.90 0.37 0.112
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4.5. Discussion

This PSM study using the ESPA+ 2014 data showed that the availability of national ANC
guidelines at the facility level significantly increased the average number of obstetric
danger signs discussed with pregnant women during ANC counselling by 24%. Similarly,
providing ANC related in-service training for the ANC providers significantly increased
the average number of obstetric danger signs discussed with women received during
ANC counselling by 37%. While some women received no counselling on any danger
signs, others received no counselling on a particular danger sign. Cough or difficulty
breathing were found to be the least discussed danger signs. These danger signs are very
relevant in the context of the current COVID-19 pandemic. A cough or difficulty
breathing can signify both pregnancy-related complications and COVID-19 infection. Our
study shows that a higher percentage of counselling sessions on most obstetric danger
sighs were at health facilities with guidelines and trained providers. The findings
demonstrate the importance of the national ANC guidelines and in-service training for

the ANC providers in counselling each pregnant woman on every obstetric danger sign.

The results are consistent with study findings from other countries that have shown an
increase in counselling on obstetric danger signs due to guidelines or job aids and
provider training (Jennings et al. 2010, Perreira et al. 2002, Oka et al. 2019). The use of
ANC counselling job aids in Benin resulted in a 26% increase in counselling on obstetric
danger signs (Jennings et al. 2010). Similarly, in Tanzania, more women in the
intervention group involving ANC counselling job aids reported counselling reception on
obstetric danger signs than women in control (no job aid intervention) (Oka et al. 2019).
In Guatemala, there was a 15% increase in women who received counselling on obstetric

danger signs following the use of counselling guidelines (Perreira et al. 2002).

ANC guidelines increase counselling on obstetric danger signs by enhancing provider-
recipient communication for effective counselling on obstetric danger signs. This is
attributed to the printed information on the ANC guidelines outlining clear instructions

that support ANC providers approaching pregnant women and discussing pregnancy-
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related topics (Rowe et al. 2018, WHO 2013). Guidelines also contain a list of pregnancy-
related complications and danger signs to be discussed with a woman. Providers can
discuss each of the danger signs with each pregnant woman based on the instructions
in the guideline and let them know what to do if the danger signs occur (Duysburgh et
al. 2013, Phommachanh et al. 2019a). ANC guidelines are also essential to reduce the
time that the providers would typically spend thinking about the types of prenatal
healthcare that should be provided to the expectant mother. As a result, this maximises
the probability of counselling on each obstetric danger sign (Jennings et al. 2010,

Perreira et al. 2002, Oka et al. 2019, Seyoum et al. 2021).

In the GANC model, ANC guidelines consist of a list of instructions on a range of
pregnancy-related topics, including danger signs, that can be used to facilitate
communication between the provider and recipients (Lori et al. 2017, Patil et al. 2013,
Patil et al. 2017). The implementation of GANC involves developing country-context
guidelines and training facilitators (the ANC providers) on how to use these guidelines
to facilitate women’s discussion in a group setting. The provider uses these guidelines
to promote discussion that encourages women to share their experiences and learn
from each other (Lori et al. 2017, Patil et al. 2013, Patil et al. 2017, Rising et al. 2004,
Rising 1998). While this model may be useful to improve the ANC counselling on danger
signs, implementing GANC might be challenging in the context of the coronavirus
pandemic due to the increased risk of COVID-19 infection in a group setting (Larki et al.
2020). Thus, the traditional one-to-one ANC would be preferred to apply physical
distancing in reducing COVID-19 transmission (Benski et al. 2020). One-to-one ANC
counselling could be as effective as GANC in achieving successful counselling on
obstetric danger signs if guidelines are in place for use by trained providers (Jennings et

al. 2010, Perreira et al. 2002).

Another facility-level factor influencing ANC counselling that we examined in this study
is ANC provider uptake of ANC related in-service training. Consistent with the findings
of other studies (Jennings et al. 2010, Leslie et al. 2016, Vickers et al. 2007), our study

findings showed that women have a 37% increased chance of receiving counselling on
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obstetric danger signs if the providers had ANC related in-service training in the last 24

months.

Appropriate and acceptable care tailored to the pregnant woman’s socio-cultural
context requires providers to be clinically competent, motivated, and available (Gross et
al. 2011, WHO et al. 2018). Training, mentoring, and supportive supervision are among
the strategies that make the ANC provider capable and motivated (Goyet et al. 2019,
Seyoum et al. 2021). Provider training includes pre-service training and in-service
training. In-service training is a low-cost option to refresh provider knowledge and skills
(de la Perrelle et al. 2020, Kurzawa et al. 2021), ensuring their competencies are up-to-
date (Phommachanh et al. 2019a, Seyoum et al. 2021). Moreover, in-service ANC-
related training is vital to address the emerging healthcare needs of pregnant women
and to take their socio-cultural context into account (Bahri Khomami et al. 2021). With
up-to-date knowledge and skills on ANC, providers can communicate effectively with
pregnant women and understand their needs, beliefs, and values. These skills and
understanding of the socio-cultural context of women enable providers to assess and
identify problems and assist women in making informed decisions. Ethiopia is the home
of people with multiple socio-cultural characteristics that play an important role in
healthcare provision (Kaba et al. 2016). Provider in-service training helps the provider
understand and respect these socio-cultural attributes of women to establish interactive
communication (Heinonen 2021). Interactive provider-client communication that takes
social and cultural norms into account gives pregnant women an extra opportunity to
discuss a range of pregnancy-related topics, including how to recognise danger signs and
how and where to seek treatment (Mian et al. 2018, WHO 2013). In-service training also
increases providers’ motivation (Momanyi et al. 2016) and confidence (Austin et al.
2015). A motivated and confident ANC provider makes informed clinical decisions (Thi
Hoai Thu et al. 2015) and takes professional responsibility and accountability to provide

the highest possible quality care (Farahani et al. 2013).

Other interventions that could improve the quality of ANC counselling include

systematic quality improvements at the facility level (e.g., audits and feedback), support
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to enhance quality infrastructure, and community participation (Goyet et al. 2019, Mian
et al. 2018, Saaka et al. 2017). A study in Malawi found that providers felt happier and
motivated, and patient satisfaction increased after implementing monthly supportive
staff meetings. The monthly meetings involved sharing stories that involved identifying
best practices and developing plans to implement these (Merriel et al. 2021). These
facility-level quality improvement strategies could also be supported by community-
based interventions (Rowe et al. 2018), such as implementing social and behavioural
change communication. Involving community leaders, such as religious leaders, in
disseminating health messages regarding pregnancy, childbirth, postnatal and newborn
care, has been shown to increase women’s knowledge of obstetric danger signs and

maternal healthcare service reception (Perreira et al. 2002, Saaka et al. 2017).

Strength and Limitations

Applying the PSM method in an observational data (the 2014 ESPA+ survey data)
enabled us to estimate the unconfounded treatment effects of ANC guidelines and
provider in-service training on the provision of counselling on obstetric danger signs.
However, this study has some limitations. The PSM method only adjusts for measured
covariates. Therefore, this study does not guarantee the elimination of bias due to
unmeasured covariates. The PSM also excluded unmatched samples that may be
systematically different from the matched samples, which could affect the
representativeness of the study population. We acknowledge the findings in this study
may or may not directly represent the current ANC counselling practice in Ethiopia
because the 2014 ESPA+ survey was undertaken seven years ago as of 2021. Thus, care
should be taken to interpret the results. However, as the 2014 ESPA+ survey is a national
representative data, the findings of this study are comprehensive to provide
policymakers with quality insights to improve ANC quality. Additionally, the providers’
uptake of in-service training was self-reported, which might have been affected by the
recall and social desirability biases. Similarly, this study did not examine whether ANC
providers were given ANC guidelines along with the training and whether they used the

guidelines consistently during ANC counselling.
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4.6. Conclusion and recommendations

We found that counselling pregnant women about obstetric danger signs during their
ANC contacts is not universally practised. Nearly one in three women do not receive
counselling on any obstetric danger sign. The availability of facility-level national ANC
guidelines and in-service training for the ANC providers are positively and significantly
associated with the number of obstetric danger signs discussed with women during ANC
counselling. Decision-makers need to prioritise funding and policy to build supportive
environments to ensure each health facility has guidelines and continuous in-service
training programs are available for every ANC provider. Further research is required to
understand whether ANC guidelines are consistently used during ANC service provision

and examine whether this is associated with the quality of ANC counselling.

In summary, chapter 4 has presented the findings on how facility-level ANC guidelines
and providers’ training can contribute to increasing ANC counselling of pregnant women
on obstetric danger signs for a positive pregnancy experience in the Ethiopian context
and discussed the findings with existing literature. The following chapter presents and
discusses the findings of study 2 that employed mediation analysis and examined how
quality ANC counselling can contribute to increased facility birth for a positive pregnancy

experience by employing a mediation analysis.
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Chapter 5 Antenatal care counselling on obstetric danger signs and place of
birth

This chapter presents the findings from the second study that involved an analysis of the
2014 ESPA+ data, to investigate the relationship between ANC counselling and a
woman’s decision where to give birth, as well as the mediating role of maternal health

literacy. The manuscript has been prepared to submit to a peer-reviewed journal.

5.1. Abstract

Background: While skilled care during and after pregnancy is key to avoiding
preventable maternal deaths, many births in Ethiopia occur outside health facilities.
Research shows the importance of ANC counselling on obstetric danger signs to increase
facility birth. It is unknown, however, if ANC counselling increases the number of births
that take place in healthcare facilities. Therefore, this study estimated the direct and
indirect effect of ANC counselling on a woman’s decision to give birth at a health facility

and the mediating role of maternal health literacy.

Methods: The 2014 ESPA+ data was analysed, and 1,006 eligible pregnant women were
included. Firstly, descriptive and bivariable regression analyses were performed. Then,
to examine the mediating role of maternal health literacy, structural equation modelling
with multivariable regression and path analysis was conducted. The independent

variables were reported using the beta coefficient and odds ratio with a 95% Cl.

Results: The mean age of the women in the study was 25.3 + 4.9 years. Three-quarters
of the women had attended school. Most women (93%) decided to give birth at a health
facility. On average, counselling addressed 2.5 + 2.2 obstetric danger signs, and women
knew an average of 1.9 + 1.1 obstetric danger signs. Mediated by maternal health
literacy, ANC counselling on obstetric danger signs indirectly increased women’s
decision to give birth at a health facility by 4% [Adjusted odds ratio (AOR)= 1.04, 95% ClI
(1.004 - 1.08)]. While ANC counselling significantly increased maternal health literacy

(B=0.09), it had no significant direct and total effect on women’s decision to give birth
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at a health facility. Likewise, women’s school attendance had a statistically significant
direct, indirect, and total effect on their decision to give birth at a health facility. Women
who had attended school were more likely to decide to give birth in a health facility
[AOR=5.49, 95% CI (1.92 — 15.65)], with maternal health literacy mediating about 20%

of this effect.

Discussion: Women are more likely to make an appropriate and informed decision
about where to give birth if they are well informed about obstetric complications and
the benefits of facility birth. A lack of access to information on obstetric danger signs

and the importance of facility birth hinders the care-seeking behaviour of women.

Conclusion: Including the recommended obstetric danger signs in ANC counselling, as
well as school education, increases maternal health literacy, which in turn encourages
women to give birth with a skilled attendant at a health facility. Improving the quality of
ANC counselling through regular provider training and ANC guidelines can increase

maternal health literacy and facility birth.
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5.2. Background

The WHO has called on countries to expedite progress to meet the sustainable
development goal (SDG) target of reducing maternal death by reaching 90% coverage in
maternal healthcare services. Maternal healthcare services include FP, ANC, facility
childbirth, and PNC (WHO and UNFPA 2021). It is critical that women receive these
healthcare services to detect and manage obstetric complications early and avoid
preventable maternal deaths. However, a substantial proportion of women in low-

income setting do not receive these maternal healthcare services (WHO 2021).

Ethiopia has a three-tiered healthcare delivery system structured into primary,
secondary, and tertiary healthcare levels and connected to each other by a referral
system. The system covers a wide range of services, including health promotion, disease
prevention, curative, rehabilitative and palliative care. Improving maternal health is one
of the top priorities in the Ethiopian HSTP (FMOH 2015). The country has undertaken
various initiatives to reduce maternal morbidity and mortality, such as expanding
healthcare facilities, deploying trained providers, and delivering free maternal
healthcare services in all public health facilities (FMOH 2015). Every pregnant woman is
encouraged to receive ANC and give birth at a health facility. Despite these efforts, about
one in two births (53%) in Ethiopia occur outside a health facility where childbirth is

unlikely to be assisted by skilled personnel (EPHI and ICF 2019).

Several factors have been reported to influence maternal healthcare uptake (Afulaniand
Moyer 2016, Okedo-Alex et al. 2019, Tekelab et al. 2019). Women who did not use
health facilities during childbirth had lower levels of education (Ahmed et al. 2018,
Doctor et al. 2018, Gabrysch et al. 2019), lived in rural areas (Ayele et al. 2019, Dankwah
et al. 2019), and belonged to lower wealth quintiles (Exavery et al. 2014, Doctor et al.
2018, Gabrysch et al. 2019, Tegegne et al. 2020). Others may not seek healthcare from
a skilled provider due to cultural and religious reasons as well as fear of medical
interventions (Abed Saeedi et al. 2013, Ahmad Tajuddin et al. 2020). For example, Kifle

et al., (2017) reported that Muslim women may not find male providers acceptable.
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Women who face difficulties accessing a health facility due to distance and a lack of
transport may be forced to give birth outside of a health facility (Ayele et al. 2019,
Choulagai et al. 2013, Gabrysch et al. 2019, Tegegne et al. 2020, Wallace et al. 2018).

The influence of these socio-economic and contextual factors on women’s healthcare
use during childbirth could be mediated by the extent to which women understand the
risks associated with pregnancy and childbirth (Budhathoki et al. 2017, Stormacq et al.
2018). Socio-economically disadvantaged women, such as those with low education and
income, may lack knowledge regarding obstetric complications and the importance of
healthcare service uptake. Women do not seek skilled care at all (Sk et al. 2019) or they
arrive at health facilities late (Ayenew et al. 2021) if they cannot recognise signs of
obstetric complications or lack maternal health literacy (Adjiwanou and Legrand 2013,
Jennings et al. 2010, Siyoum et al. 2018, Soubeiga et al. 2014, Yoseph et al. 2020).
Women with improved maternal health literacy, on the other hand, are more likely to
seek timely care (Adjiwanou and Legrand 2013, August et al. 2016, Lori et al. 2017, Moyo
et al. 2018, Mwilike et al. 2018, Nikiéma et al. 2009) because they are more aware of
the risks of delayed care and lack of receiving care during and following pregnancy

(Lupattelli et al. 2014).

Providing quality ANC counselling could encourage women to use maternal healthcare
services, such as giving birth in a health facility, both directly and indirectly. An indirect
influence of ANC on SBA utilisation could be through enhancing maternal health literacy.
The results of the systematic review presented in chapter two showed that ANC
counselling for women on obstetric danger signs could increase maternal health literacy
or knowledge of obstetric danger signs (Yeneabat et al. 2022, Under review). Providing
counselling to women on obstetric danger signs during ANC could also directly increase
women’s uptake of SBA through positive reinforcement. Effective ANC counselling can
engender a supportive client-provider relationship, increasing women’s trust in
healthcare providers and decreasing their fear of interventions, which in turn
encourages them to seek skilled care (Abed Saeedi et al. 2013, Ahmad Tajuddin et al.

2020). Moreover, counselling on obstetric danger signs ensures women receive quality
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ANC, which also increases women’s perceived quality of care. A higher perceived

healthcare quality may lead to more facility births (Afulani and Moyer 2016).

Despite a substantial number of research studies in Ethiopia that show that ANC
counselling can contribute to improving maternal healthcare uptake (Ayele et al. 2019,
Geleto et al. 2019), no studies have explored the relationship between ANC counselling,
maternal health literacy and women’s decision to give birth at a health facility. This study
seeks to determine the extent to which ANC counselling on obstetric danger signs
influences a woman’s decision to give birth at a health facility and the mediating role of
maternal health literacy. Estimating the mediating effect of maternal health literacy on
facility birth will provide evidence to strengthen ANC counselling to enhance maternal

health literacy and increase women’s decision to seek skilled birth attendance.

5.3. Methods

Study design and setting

This is a cross-sectional study that involved a secondary data analysis using the 2014
ESPA+ data. The 2014 ESPA+ is a national facility-based survey that assessed the
performance of health facilities rendering maternal, child, and reproductive health
services and other infectious diseases such as sexually transmitted infections,
tuberculosis, and malaria. The 2014 ESPA+ report is available online alongside a detailed

description of data collection instruments and methods (EPHI et al. 2014).

To explain the relationship between ANC counselling, maternal health literacy, and
women’s decision on where to give birth, a conceptual framework (Figure 11) was
constructed. The framework consisted of women’s characteristics and their obstetric
history, health facility characteristics, provider characteristics, and ANC counselling as
exogenous variables; maternal health literacy as an endogenous variable and women’s
decision where to give birth as the main outcome variable (Ensor et al. 2013, Jansen et

al. 2018, Kindig et al. 2004, Owili et al. 2017, Wu et al. 2019).
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ANC Counselling

Decision on a place

Age and educational where to give birth

level

Obstetric history

Characteristics of
the health facility

Characteristics of
the ANC provider

Maternal Health
literacy

Figure 11 Conceptual framework illustrating how women’s decision where to give
birth is related to ANC counselling and maternal health literacy

Sample size and selection process

The current study included data from 1,006 pregnant women who met the inclusion
criteria among 1,902 pregnant women included in the 2014 ESPA+ survey (Figure 12).
Eight hundred and ninety-six pregnant women were excluded from the analysis step-by-
step for several reasons. First, 49 pregnant women were excluded as they refused the
client-exit interview. Second, 25 pregnant women who received ANC at health posts
were excluded as these health facilities do not meet the definition of skilled care. In
Ethiopia, health posts are staffed with health extension workers who completed at least
tenth grade and undertook one-year of training required to deliver health promotion
and health education (Assefa et al. 2019). Third, two pregnant women who were not
observed while receiving ANC counselling on obstetric danger signs were excluded.
Fourth, one woman was excluded because of a missing value on the outcome variable.

Fifth, 776 women were excluded as they were not asked whether or not they knew
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obstetric danger signs. Finally, 43 women were excluded because of missing values in

the study variables.

1,902 Pregnant women observed receiving ANC at
1,327 health facilities

Excluded | 49 Pregnant women refused participating in
client-exit interview

A

1,853 Pregnant women participated in client-exit

interview
25 pregnant women from health posts
2 women were not observed for
counselling
1 woman had missing value on the
Excluded | outcome variable

776 women were not asked whether they
knew obstetric danger signs (knowledge
of obstetric danger signs is a mediating
variable in this study)
43 women had missing values in
independent variables

A 4

1,006 included in the analysis

Figure 12 Sample selection process (using unweighted sample)
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Variables and measurement

Outcome variable

A woman’s decision concerning the place where she will give birth was an outcome
variable. This was measured by using women’s responses to the 2014 ESPA+ survey
client-exit interview question, “Have you decided where you will go for the delivery of
your baby?” The response options for this question are: (1). Yes, at this health facility;
(2). Yes, at another health facility; (3). Yes, at home; (4). Yes, at a traditional birth
attendant’s (TBA’s) home; (5). Other location; (6). No/Do not know. These responses
were re-coded into two categories for analysis: at health facility (coded as 1) and not at
health facility (coded as 0). The category at health facility includes a woman’s response
to either ‘Yes, at this health facility’ or ‘Yes, at another health facility’. The category ‘not
at health facility’ refers to a woman response to one of the following: ‘Yes, at home’,

‘Yes, at a traditional birth attendants’ home’, ‘Other location’, ‘No/Do not know’.

Exposure variable

The exposure variable was ANC counselling for women on obstetric danger signs. This
was measured by using the number of obstetric danger signs the ANC provider discussed
with each pregnant woman. An observation checklist was used to collect data on
whether or not the ANC provider counselled each pregnant woman on the following
obstetric danger signs: (1) Vaginal bleeding. (2) Fever. (3) Headache or blurred vision. (4)
Swollen face or hands. (5) Tiredness or breathlessness. (6) Reduced or absence of or
excess of foetal movement. (7) Cough or difficulty breathing. (8) Any other symptoms or
problems the client thinks might be related to this pregnancy. (9) None of the above.
Each obstetric danger sign scored 1 if a woman was counselled; otherwise, 0. A
composite score ranging from zero to eight was calculated by summing the number of
obstetric danger signs that women were counselled. A score of 0 denotes a woman
received no counselling on any obstetric danger sign whereas 8 denotes a woman

received counselling on eight obstetric danger signs.
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Mediating variable

The mediating variable was maternal health literacy or knowledge of obstetric danger
signs. This was measured using the client-exit interview questionnaire that asked each
pregnant woman whether she knew the following obstetric danger signs: (1) Vaginal
bleeding. (2) Fever. (3) Swollen face or hand. (4) Tiredness or breathlessness. (5)
Headache or blurred vision. (6) Seizures/convulsions. (7) Reduced or no foetal
movement. (8) Other. (9) Do not know any. Each danger sign was assigned a score of 1
if mentioned by a woman and a score of 0 otherwise. A score of knowledge of danger
signs was obtained by adding the danger signs that a pregnant woman was able to state
in the client-exit interview. The score ranged from 0 to 8. A score of O represents a
situation where a woman could not state any of the obstetric danger signs, and 8

represents a woman who was able to list eight danger signs.

Covariates or confounding variables

The covariates or confounding variables were summarized into three categories. The
first category consisted of women’s characteristics and obstetric history, including age
in years, school attendance recoded as ‘Yes’ and ‘No’, number of ANC visits, gestational
age in weeks, and number of pregnancies recoded as ‘First’ and ‘Not first’. The second
category comprised facility characteristics, such as facility location recoded as ‘Urban’
and ‘Rural’, facility type recoded as ‘Hospital’ and ‘Others’, managing authority recoded
as ‘Governmental’ and ‘Non-governmental’, availability of ANC guidelines recoded as
‘Yes’ and ‘No’, presence of supervision from federal level ‘Yes’ and ‘No’, presence of
supervision from regional level ‘Yes’ and ‘No’, presence of supervision from zonal level
‘Yes’ and ‘No’, presence of supervision from district level ‘Yes’ and ‘No’, availability of
health management information system (HMIS) ‘Yes’ and ‘No’, and presence of routine
management meetings at the facility level ‘Yes’ and ‘No’. The third category included
the ANC provider’s characteristics, including sex, profession, and receipt of ANC-related

in-service training.
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Statistical Analysis

Data analysis was carried out by using STATA 17.0 software (StataCorp 2021). First,
descriptive statistics such as percentage, mean and standard deviation were used to
describe the study population. Second, a bivariable regression analysis was performed
for the outcome and mediating variables. While the outcome variable was regressed on
the exposure, confounding, and mediating variables using logistic regression analysis,
the mediating variable was regressed on the exposure and cofounding variables using
linear regression analysis. Third, logistic regression and linear regression models were
fitted simultaneously in GSEM for mediation analysis to explain how ANC counselling
might affect women's decision to give birth at a health facility and to investigate the

mediating role of maternal health literacy (Lee et al. 2019, VanderWeele 2015).

In mediation analysis, there should be no unmeasured independent-outcome
confounders, no unmeasured mediator-outcome confounders, and no unmeasured
independent-mediator confounders (Lee et al. 2019, VanderWeele 2016). Bivariable
regression analysis was used to assess these confounders, and the corresponding level
of significance (p-value) was referred to identify the confounders to be included in the
mediation analysis. Variables that had a p-value of less than 0.25 in the bivariable
regression results were included in the mediation analysis. Chowdhury and Turin (2020)
suggested to include the variables in the model if their p-values in the bivariable
regression analysis is less than 0.25 and if the variables are thought to be clinically
important. ANC counselling and maternal health literacy or knowledge of danger signs
were included in the GSEM irrespective of their p-values in the bivariable regression.
This analysis also included the interaction of women’s school attendance with
knowledge of danger signs in the mediation model to increase power in testing for the
overall effect of the exposure variable on the outcome (VanderWeele 2015), given the
assertion that there is a positive association between women’s educational level and

their knowledge of danger signs (Bililign and Mulatu 2017, Geleto et al. 2019).

In addition, the assumptions of logistic regression and linear regression analyses were

verified, as the mediation model in the present study consisted of simultaneously
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modelled logistic regression and linear regression analyses. In logistic regression,
Pearson’s correlation was used to check for the absence of a strong correlation among
continuous independent variables. The absence of extreme outliers in continuous
variables was examined by studentised residuals (Stoltzfus 2011). Regarding the
assumptions of linear regression, normality in the distribution of the residuals was
checked by running the kernel density plot for the predicted residuals. The absence of
multicollinearity was checked by running the variance inflation factor (VIF).
Homoskedasticity was checked by plotting the residuals over the fitted (predicted)

values (Belsley et al. 2004).

5.4. Results

Descriptive results

Table 6 displays the descriptive statistics of the 1,006 pregnant women included in the
study. The mean age of the pregnant women studied was 25.3 + 4.9 years. About three-
quarters of the women had attended school. The average gestational age was 27.6 £ 8.1
weeks. Nearly three in five (58.4%) women had received ANC for the first time. Thirty-
five per cent of women were pregnant for the first time. About nine in ten (93%) women
had decided to go to a health facility for childbirth in their current pregnancy. While
observation data revealed that women were counselled on an average of 2.5 £ 2.2
obstetric danger signs, client-exit interview data showed that women could recall 1.9 +

1.1 obstetric danger signs.

Most women visited the ANC clinic at urban health facilities (78%) and non-
governmental health facilities (83%). The health facilities received supervision from
federal level (54%), regional level (84%), zonal level (51%), and woreda or district level
(45.3%). Most health facilities had routine management meeting (98%), HMIS (96%), and
ANC guidelines (56%). Eighty-six per cent of women received the ANC from a nurse or
midwife, and the remaining received it from other professionals such as public health

officers and general practitioners.
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Table 6 Frequency distribution of study participants by study variables (n=1006)

Variables Variable category* Number (mean Per cent
if continuous) (%)
Age in years (mean + SD) - 25.3+49 -
Ever attended school Yes 745 74.1
No 261 25.9
Gestational age in weeks - 27.6+8.1 -
Number of ANC visits First visit 587 58.4
Re-visit 419 41.6
Number of pregnancies First pregnancy 352 35.0
Not first pregnancy 654 65.0
Decision where to give birth At health facility 935 92.9
Not at health facility 71 7.1
Facility location Urban 782 77.7
Rural 224 22.3
Facility type Hospital 431 42.8
Non-hospital 575 57.2
Facility sector Government/Public 174 17.3
Non-government 832 82.7
Facility received supervision from Yes 539 53.6
the federal level No 467 46.4
Facility receive supervision from  Yes 841 83.6
the region level No 165 16.4
Facility received supervision from Yes 517 51.4
the zonal level No 489 48.6
Facility received supervision from Yes 456 45.3
the woreda/district level No 550 54.7
Presence of routine management Yes 986 98.0
meeting No 20 2.0
Presence of health management Yes 963 95.7
information system (HMIS) No 43 4.3
ANC guidelines present Yes 567 56.4
No 439 43.6
ANC providers’ sex Male 344 34.2
Female 662 65.8
ANC providers’ profession Nurse or Midwife 860 85.5
Other 146 14.5
ANC providers received training  Yes 499 49.6
No 507 50.4
ANC counselling (meant SD) - 25+2.2 -
Knowledge of danger signs - 19+1.1 -
(meanz SD)

* Continuous variables are expressed using mean and standard deviation



Bivariable regression of women’s decision where to give birth

Table 7 portrays the results of the bivariable regression examining the women’s decision
where to give birth. Women’s decision where to give birth was significantly influenced
by their age and educational status, gestational age, the number of ANC visits or
contacts, facility type, facility location, whether or not the facility received supervision

from the district level, and women’s knowledge of obstetric danger signs.

The odds of a woman’s decision to give birth at a health facility decreased by 5% as her
age increased by one year [Crude Odds Ratio (COR) =0.95, 95% ClI (0.91 —0.99)]. Women
who had attended school were three times more likely to decide to give birth at a health
facility [COR = 3.25, 95% Cl (1.99 — 5.29)]. An increase of one week in gestational age
was associated with a 3% increase in the odds of women’s decision to give birth at a
health facility [COR = 1.03, 95% Cl (1.01 — 1.06)]. Compared to women who had a single
ANC visit, women who had multiple ANC visits during their current pregnancy were 67%
more likely to give birth at a health facility [COR = 1.67, 95% CI (1.03 — 2.72)]. Receiving
ANC at urban health facilities as opposed to rural health facilities increased the
likelihood of a woman planning to give birth at a health facility by 75% [OR= 1.75, 95%
Cl (1.04 - 2.95)]. Similarly, women who attend ANC in a hospital rather than a place that
was not a hospital were three times more likely to give birth at a health facility [OR=
3.22, 95% CI (1.92 — 5.42)]. A one-unit increase in maternal health literacy (knowledge
of obstetric danger signs) increased the odds of deciding to give birth at a health facility
by 30% [OR= 1.29, 95% CI (1.02 — 1.63)].

Women’s decision to give birth at a health facility had no statistically significant
association with gravidity, the health facility managing authority, facility supervision at
the federal, regional, and zonal levels, the presence of routine management meetings,
HMIS, and ANC guidelines, the ANC provider’s sex, and the provider’s receipt of ANC

related training.

91



Table 7 Bivariable regression of women’s decision on the place of birth on each independent variable (n=1006)

Variables Variable category Decided to give birth at a health facility COR (95% Cl) P Value
Yes No

Age in years (mean % SD) - - - 0.95(0.91-0.99) 0.04

Ever attended school Yes 710 35 3.25(1.99-5.29) 0.00
No 225 36 1

Gestational age in weeks - - - 1.03 (1.01-1.06) 0.02

Number of ANC visits First visit 381 38 1 0.04
Re-visit 554 33 1.67 (1.03-2.72)

Number of pregnancies First pregnancy 329 23 1 0.63
Not first pregnancy 606 48 0.88 (0.53 —1.48)

Facility location Urban 734 48 1.75 (1.04 — 2.95) 0.04
Rural 201 23 1

Facility type Hospital 553 22 3.22(1.92-5.42) 0.00
Non-hospital 382 49 1

Facility sector (facility owner) Government/Public 769 63 0.59 (0.28 —1.25) 0.17
Non-government 166 8 1

Facility received supervision from Yes 508 31 1.54 (0.94 — 2.50) 0.08

the federal level No 427 40 1

Facility received supervision from Yes 781 60 0.93(0.48-1.81) 0.83

the regional level No 154 11 1

Facility received supervision from Yes 481 36 1.03 (0.64 - 1.67) 0.90

the zonal level No 454 35 1

Facility received supervision from Yes 415 41 0.58 (0.36-0.95) 0.03

the district level No 520 30 1

Facility had routine management Yes 916 70 0.69 (0.09-5.22) 0.72

meeting No 19 1 1
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Table 7 continued

Variables Variable category Decided to give birth at a health facility COR (95% Cl) P Value
Yes No

Presence of HMIS Yes 894 69 0.63(0.14-2.67) 0.53
No 41 2 1

ANC guidelines present Yes 408 31 0.99 (0.61 -1.62) 0.99
No 527 40 1

ANC providers’ sex Male 320 24 1 0.94
Female 615 47 0.98 (0.59 -1.63)

ANC providers’ profession Nurse or Midwife 795 65 0.52 (0.22 -1.23) 0.14
Other* 140 6 1

ANC providers received training Yes 468 31 1.29 (0.79-2.10) 0.30
No 467 40 1

ANC counselling - - - 0.94 (0.85-1.05) 0.30

Knowledge of danger signs - - - 1.29(1.02 -1.63) 0.03

* Includes General practitioner, public health officer, gynaecologist

93



Maternal health literacy or knowledge of obstetric danger signs

Of the 1006 women included in this analysis, 9.24% could not recall any obstetric danger
sign, 64% knew two obstetric danger signs, and 27% knew three or more obstetric

danger signs.

Table 8 shows the bivariable regression of maternal health literacy (knowledge of
obstetric danger signs) on ANC counselling and the covariates. Maternal health literacy
was positively associated with ANC counselling on obstetric danger signs (B=0.09),
women’s school attendance (B= 0.41), ANC at urban health facilities (= 0.32) and
receipt of ANC from male ANC providers (= 0.22). On the other hand, maternal health
literacy was negatively associated with ANC uptake at district-level facilities (B=-0.04).
This analysis revealed no statistically significant relationship between maternal health
literacy and the following variables: women’s age, gestational age, gravidity, facility
ownership, facility type, facility-level availability of routine management meetings,
HMIS, and ANC guidelines, the providers’ profession and receipt of ANC related training,

and the facility supervision from the federal, regional, and zonal levels.
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Table 8 Bivariable regression of women’s knowledge of danger signs on each
independent variable

Variables Maternal health literacy or knowledge of
obstetric danger signs
B coefficient 95% ClI P value
Age in years 0.004 -0.01-0.02 0.59
Had attended school 0.41 0.26 —-0.56 0.00
Gestational age in weeks -5.13e-07 -0.01-0.01 1.0
Number of ANC visits 0.14 -0.002 -0.27 0.05
Pregnant for more than once -0.11 -0.25-0.03 0.14
Urban Facility location 0.32 0.16 -0.48 0.00
Facility was a hospital 0.12 -0.02-0.25 0.09
Government facility 0.11 -0.07-0.29 0.24
Facility received supervision from the 0.05 -0.09-0.18 0.51
federal level
Facility received supervision form the 0.09 -0.09 -0.27 0.34
regional level
Facility received supervision from the -0.04 -0.18 -0.09 0.54
zonal level
Facility received supervision from the -0.14 -0.28 --0.01 0.04
district level
Facility had routine management -0.10 -0.58 - 0.39 0.69
meeting
Facility had HMIS 0.05 -0.29-0.38 0.79
Facility had ANC guidelines -0.05 -0.19-0.08 0.45
Male provider sex 0.22 0.08-0.36 0.00
Nurse or Midwife provider -0.05 -0.24-0.15 0.63
Provider received training -0.06 -0.19-0.08 0.41
ANC counselling score 0.09 0.06-0.12 0.00

Multivariable regression and mediation analysis

Table 9 depicts the multivariable regression results showing the relationship between
ANC counselling, maternal health literacy, and the women’s decision to give birth at a
health facility. Of the variables included in the multivariable regression, only women’s
school attendance had a significant association both with maternal health literacy and
with women’s decision to give birth at a health facility. Women who had attended school
had a 39% increase in maternal health literacy [=0.39, 95% Cl (0.23 — 0.56)] and were
more likely to decide to give birth at a health facility [Adjusted Odds Ratio (AOR)=4.62,
95% Cl (1.75 — 12.19)]. Additionally, maternal health literacy was positively associated

with women’s decision to give birth at a health facility [AOR= 1.55, 95% Cl (1.07 — 2.23)].
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There was a statistically significant (p<0.05) increase in maternal health literacy when
women had two or more ANC contacts [B= 0.15, 95% Cl (0.02 — 0.29)], received their
ANC service at urban health facilities [B=0.23, 95% Cl (0.05 — 0.40)], received their ANC
service at government health facilities [B= 0.29, 95% Cl (0.11 — 0.48)], and received ANC
counselling on more danger signs [B= 0.09, 95% Cl (0.06 — 0.12)]. None of these
variables, except maternal health literacy and women’s school attendance, were

significantly associated with a woman’s decision to give birth at a health facility.
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Table 9 Multivariable regression analysis for maternal health literacy and women’s decision to give birth at a health facility

Variables Variable category (not  Maternal health literacy (mediator) Women’s decision to give
applicable for non- birth at a health facility
categorical variables) (outcome variable)

B coefficient (95% Cl) Pvalue AOR (95% Cl) P value

Age in years - - - 0.97 (0.93-1.02) 0.27

Ever attended school Yes 0.39(0.23-0.56) 0.000 4.62(1.75-12.19) 0.002
No 1

Gestational age in weeks - - - 1.02 (0.98-1.06) 0.24

Number of ANC visits First visit 0.15(0.02-0.29) 0.03 1.29(0.73-2.29) 0.38
Re-visit 1

Facility location Urban 0.23 (0.05-0.40) 0.01 1.10(0.59-2.05) 0.77
Rural 1

Facility type Hospital -0.07 (-0.22 - 0.09) 0.42 2.83(1.49-5.38) 0.001
Non-hospital 1

Facility sector Government/Public 0.29 (0.11-0.48) 0.002 1.05(0.41-2.67) 0.92
Non-government 1

Facility received supervision from the Yes - - 0.98 (0.57-1.69) 0.94

federal level No 1

Facility received supervision from the Yes -0.05 (-0.20-10.10) 0.53 1.15(0.62-2.11) 0.66

district level No 1

ANC providers’ profession Nurse or Midwife - - 0.92(0.32-2.65) 0.88
Other 1

ANC counselling - 0.09 (0.06-0.12) 0.000 0.94 (0.84-1.05) 0.27

Knowledge of danger signs
Interaction of educational level and
knowledge of danger signs

1.55(1.07-2.23)  0.02
0.64 (0.40-1.03)  0.07

97



The mediating role of maternal health literacy on women’s decision to give
birth at a health facility

Table 10 displays the direct, indirect, and total effect of ANC counselling on obstetric
danger signs and a woman’s educational status on her decision to give birth at a health
facility. While ANC counselling on obstetric danger signs had no direct effect on women’s
decision to give birth at a health facility, it indirectly increased women’s decision to give
birth at a health facility by 4% [AOR= 1.04, 95% Cl (1.004 — 1.08)]. This indirect effect of
ANC counselling on women’s decision to give birth at a health facility was mediated by
maternal health literacy. However, ANC counselling on obstetric danger signs had no
statically significant overall effect on women’s decision to give birth at a health facility

[AOR=0.98, 95% Cl (0.87 — 1.09)].

Similarly, women’s school attendance had a statistically significant direct, indirect, and
total effect on women’s decision to give birth at a health facility. School attendance
increased the likelihood of women’s decision to give birth at a health facility by more
than five times [AOR= 5.49, 95% Cl (1.92 — 15.65)], with maternal health literacy

mediating about 20% of this effect.

Table 10 Direct, indirect, and total effect of antenatal care counselling and women’s
educational status on women’s decision to give birth at a health facility

Variables Direct effect Indirect effect Total effect
AOR (95% Cl), P AOR (95% Cl), P AOR (95% Cl), P
ANC counsellingon 0.94 (0.84—-1.05), 1.04(1.004-1.08), 0.98(0.87 —1.09),
obstetric danger P>0.05 P<0.05 P>0.5
signs
School attendance 4.62 (1.75-12.19) 1.19(1.01-1.39) 5.49 (1.92 - 15.65)
P<0.01 P<0.05 P<0.01
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5.5. Discussion

This study examined the influence of ANC counselling on obstetric danger signs on a
woman’s decision where to give birth and the mediating role of maternal health literacy.
The study found that 93% of the women in the study decided to give birth at a health
facility, and the remaining 7% opted to give birth in non-healthcare settings or had not
decided where to give birth. Non-healthcare settings included a home, a traditional birth
attendant’s home, and other locations. The rate of women’s decision to give birth at a
health facility in the current study is higher than the findings from a study from Northern
Ethiopia, where 74% of women intended to give birth in a healthcare settings (Ayana
et al. 2021). The use of a single item question, “Have you decided where you will go for
the delivery of your baby?” to measure the outcome variable in the current study might
have accounted for a greater rate compared to the finding from the study by Ayana et
al. (2021) that used three items on a 5-point Likert scale to measure women’s intention
to give birth at health facility. Unlike Ayana et al. (2021) study that employed a
community-based cross-sectional study design and collected data from women who
may have no exposure to healthcare facilities and might lack information on obstetric
danger signs, the present study was facility-based cross-sectional and collected data
from women who received ANC counselling on obstetric danger signs that positively
contributed to women’s decision to give birth at a health facility by increasing maternal
health literacy. The higher percentage of women deciding to give birth at a health facility
supports the findings from other research, which demonstrated that an effective client-
provider relationship could positively reinforce women’s healthcare utilisation (Abed

Saeedi et al. 2013, Ahmad Tajuddin et al. 2020).

The GSEM analysis showed that ANC counselling for women on obstetric danger signs
indirectly increased the likelihood of a woman deciding to give birth at a health facility.
This indirect effect of ANC counselling on a woman’s decision to give birth at a health
facility was linked to maternal health literacy. Multivariable linear regression analysis
revealed that maternal health literacy is significantly related to the following variables:

ANC counselling where the provider explained an increased number of danger signs,
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women’s school attendance, women who received more than one ANC, and women
who received ANC at urban and public facilities. Multivariable logistic regression
analysis, on the other hand, showed that women with higher levels of maternal health
literacy were more likely to decide to give birth at a health facility. This finding implies
that the more information women obtain on obstetric danger signs through counselling
during multiple ANC contacts and school attendance, the more likely they are to be
aware of obstetric complications and seek skilled care during childbirth. The findings
support findings of previous research studies that demonstrated that a woman’s choice
of where to give birth is influenced by her understanding of and ability to recognise signs
of obstetric complications (Abebe et al. 2012, Ameyaw et al. 2020, Asefa et al. 2019,
Boah et al. 2018, Hinton et al. 2018, Iftikhar ul Husnain et al. 2018, Sukirman et al. 2020).

The present study findings reinforce and support the WHO’s recommendation that
providing quality ANC counselling is key to improving a positive pregnancy experience
(WHO 2016b). ANC counselling that covers all the obstetric danger signs encourages
women to make informed choices and improves health-seeking behaviour by increasing
health literacy. Pregnant women are more likely to make an appropriate choice about
where to give birth if they are well informed about obstetric complications and the best
available and safest options for childbirth services (Asresie and Dagnew 2019, Horiuchi
et al. 2020). On the contrary, women who are less informed about signs of obstetric
complications are less likely to understand the risks and consequences of homebirth. As
a result, they do not seek skilled birth care, perceiving homebirth as a normal
phenomenon as practised by previous generations. Previous studies have found that
women perceived the risk of giving birth at home without a qualified provider to be the
same as that of giving birth at a healthcare facility. Women also believed birth
complications are inevitable no matter where the childbirth occurs (Abed Saeedi et al.
2013, Ahmed et al. 2018, Cofie et al. 2015). Homebirth is also a primary preference for
women with a previous history of successful homebirth who are not aware that obstetric
complications can occur at any time, irrespective of a prior birth outcome (Cofie et al.

2015).

100



ANC counselling also allows women to become familiar with medical care and helps to
psychologically prepare women for birth that positively reinforces the use of healthcare
services that becomes routine over time (Adjiwanou and Legrand 2013). Women may
learn more about obstetric complications and the importance of early treatment
through repeated exposure to healthcare services and interacting with the providers.
On the contrary, the fear of the risks of medical interventions such as caesarean section
may lead to women avoiding a facility birth (Abed Saeedi et al. 2013, Gardiner et al.
2021). Women may choose to give birth at home if they believe that emotional and
family support is only available in this context and not permitted in health facilities
(Solnes Miltenburg et al. 2022). Women may think it is unsafe to give birth at a health
facility and continue to give birth at home, particularly if they have experienced

emotional trauma or abuse in a health facility (Jackson et al. 2020).

The research also found that school attendance and women’s decision to give birth at a
health facility had statistically significant direct and indirect relationships. Women who
had attended school were more likely than those who had not attended school to decide
to give birth at a health facility. The study findings echo those of other studies showing
that the rate of facility birth is significantly higher among educated women than women
with no formal education (Afulani and Moyer 2016, Doctor et al. 2018). The direct effect
of school attendance on a woman’s decision to give birth at a health facility may be
partly explained by the fact that educated women have higher reading skills and can
access and understand health-related information from written materials (Smith-
Greenaway 2013). As the current Ethiopian general education curriculum addresses a
wide range of topics, such as health, population, and the environment (FDRE Ministry of
Education 2009), women who attended school compared to non-educated women may
be more exposed to health information and therefore may have more knowledge
concerning self-care and the need to seek healthcare. In countries with greater gender
equity and female education, women are more likely to be empowered to make
appropriate health decisions (Sipsma et al. 2013). Tequame and Tirivayi’s (2015) study
based on the 2011 Ethiopian demographic and health survey data found that education

increased women’s decision-making on their health by 58%. The indirect effect of school
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attendance on women'’s decision to give birth at a health facility could also be due to
the difference in the range of the quality of ANC women receive that varies according to
their socio-demographic characteristics. Evidence shows that educated and wealthier
women are more likely to receive all recommended components of ANC (Bayou et al.

2016, Islam and Masud 2018).

Strength and limitations

This study provides useful insights into how quality ANC counselling might increase the
rate of facility birth by using nationally representative data. Mediation analysis in this
study helped to examine the contribution of ANC counselling and the role of maternal
health literacy by buffering the influence of socio-economic factors on SBA at birth.
Nevertheless, this study is not without limitations. The age of the data is one of the
possible limitations as healthcare quality improvement is an ongoing process. The
Ethiopian ministry of health has continuously implemented various interventions to
improve maternal health, such as training and deploying healthcare providers and
increasing the accessibility of health facilities. There might be a social desirability bias as
the outcome variable was measured using the client-exit interview. Women may also
change their decision to give birth at a health facility. There is a possibility that women
who decided to give birth at health facilities could later give birth outside health facilities
due to perceived low quality of care or socio-cultural reasons (Gabrysch and Campbell
2009). Hence, the rate of women’s decision to give birth at health facilities in the current

study might be higher than the actual number of births at health facilities.

5.6. Conclusion

This study has enhanced our understanding of the influence of ANC counselling on
obstetric danger signs and a woman’s subsequent decision to give birth at a health
facility. The findings demonstrate that maternal health literacy plays an important role
in where women give birth. Maternal health literacy is influenced by the extent to which

women received ANC counselling on obstetric danger signs and whether or not they
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attended school. Strengthening counselling on obstetric danger signs during ANC is
needed to improve a woman’s understanding of the risks associated with pregnancy and

childbirth, thereby supporting women to make informed care-seeking decisions.

Summary

The overall findings of my study showed that ANC counselling on obstetric danger signs
is a key to a positive pregnancy experience. Counselling for women on obstetric danger
signs was not aligned with the WHO recommendations of quality care. Implementing
ANC models such as GANC that consider the local context by designing guidelines and
training providers improves the quality of ANC counselling. Quality counselling on
obstetric danger signs resulted in increased maternal health literacy, increasing the
likelihood of SBA uptake. These findings and their implications are discussed in the next

chapter.
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Chapter 6 Discussion

My research investigated the provision of obstetric danger sign counselling to pregnant
women, its relationship with maternal health literacy, and how this influences a
pregnant woman's decision where to give birth. This chapter discusses the four main
findings of my research study, particularly how each result relates to each other and the

implication for policy and practice in Ethiopia and beyond.

Antenatal care counselling of women on obstetric danger signs in LLMICs
requires strengthening

The findings from the systematic review from LLMICs demonstrated considerable gaps
in ANC counselling women on obstetric danger signs. While it is recommended that
every pregnant woman attending ANC should receive ANC counselling on each obstetric
danger sign, 13-85% of pregnant women in LLMICs lacked counselling on obstetric
danger signs, which varied across countries. The number of obstetric danger signs that
were included in the counselling women received also varied greatly, with some women
receiving more than others. Likewise, some obstetric danger signs, such as vaginal
bleeding, received more attention than others, such as cough or difficulty breathing. The
analysis of Ethiopian data also revealed that only two in three women received
counselling on at least one obstetric danger sign. The obstetric danger signs discussed

most often were vaginal bleeding and headache or blurred vision.

Consistent with the findings of a scoping review study demonstrating the existence of
disparities in the delivery of ANC contents in high-income countries (Soares Goncalves
et al. 2022), the observed differences in ANC counselling in the current study were
related to factors such as existing ANC delivery models, capacity building interventions,
pregnant women's socio-demographic characteristics, and also providers’
characteristics such as educational level. These variations may also result from
ineffective client-provider interaction. Poor point-of-care interactions do not create an
environment where pregnant women from diverse cultural and socioeconomic

backgrounds can openly communicate with their providers. Ineffective client-provider
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interactions may also occur due to a lack of resources and funding to support ANC
services at the facility level, or the provider may lack the knowledge and skills required

to deliver the service (Downe et al. 2019b).

Although not explored in my research, as the findings are based on 2014 data,
contemporary challenges in Ethiopia, such as conflict and the COVID-19 pandemic, may
exacerbate inadequate ANC counselling. Violent conflicts and war are increasingly public
health challenges in many countries such as Afghanistan, Nigeria, Syria, and South Sudan
(Singh et al. 2021, Wagner et al. 2019). Like other countries (Singh et al. 2021), Ethiopia
has experienced violent armed conflict that has disrupted healthcare delivery and put
the lives of civilians, particularly women and children at risk. Previous studies have
shown that conflict and wars negatively impact maternal health and contribute an
increase in the MMR (Jawad et al. 2021, Namasivayam et al. 2017, Wise et al. 2021).
According to Jawad et al.’s (2021) study, based on data for 181 countries from 2000 to
2019, minor conflicts and war resulted in an additional 300,000 maternal deaths
worldwide. In the following section, | discuss how contextual factors influence the
quality of ANC counselling in LLMICs and strategies that may support the workforce to

deliver quality care.

ANC guidelines and provider training are necessary to increase ANC
counselling on obstetric danger signs

My systematic review revealed that ANC counselling on obstetric danger signs in LLMICs
was of good quality when tailored ANC guidelines or job aids were used. Findings from
the Ethiopian national data, presented in chapter 4, also showed that keeping other
observed covariates constant, the availability of ANC guidelines at the facility increased
the average number of obstetric danger signs that women received during counselling
by up to 24%. This suggests that ANC guidelines assisted the providers to deliver quality
ANC counselling for pregnant women. ANC guidelines could improve the quality of ANC
counselling for pregnant women on obstetric danger signs in several ways as discussed

below.
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First, ANC guidelines give providers concise instructions on how to initiate an interactive
conversation with pregnant women. Like other healthcare procedures, effective
communication between the provider and the recipient is critical to engage and involve
patients and families in the health care, educate and support, and provide care tailored
to the individual’s needs. For example, in a study from Ghana, Lori et al. (2016) found
that using a facilitator’s guide consisting of picture cards in ANC enhanced information
sharing between the provider and pregnant women as well as among other pregnant
women. Additionally, effective communication serves as a link between information and
health literacy or understanding (Nair et al. 2014). Guidelines provide prompts that
enable providers to greet and introduce themselves to women and systematically ask
questions. For example, Rowe et al. (2002) demonstrated that the ANC providers who
utilised structured checklists that supported them to ask pregnant women as many
guestions as necessary to explore if they experienced any danger signs. In addition, such
structured approaches enhance the interaction and provide women with the
opportunity to ask their providers any questions. On the contrary, a lack of guidelines,
as shown in a study from the Lao People’s Democratic Republic, results in poor client-
provider communication and negatively influences the quality of ANC counselling
(Phommachanh et al. 2019a). This suggests that guidelines in ANC are necessary to
promote dynamic, respectful, and engaging client-provider communication that ensures

the exploration and discussion of pregnancy and childbirth-related topics.

Second, ANC guidelines help providers use their time more effectively, which is
important considering that the more time a provider spends with a woman, the more
likely she is to receive quality ANC. The findings of my systematic review study revealed
that the shorter time for client-provider engagement was associated with less
counselling on obstetric danger signs. The duration of client-provider interaction during
ANC can determine the amount of information delivered to each pregnant woman. For
example, due to time constraints, ANC providers in Lao People’s Democratic Republic
could not provide sufficient information to women (Phommachanh et al. 2019a). In their
systematic review of high-income countries, Origlia et al. (2017) found that short ANC

consultations did not create a conducive environment for women to ask questions. This
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might occur in healthcare settings with greater demand and fewer providers, leaving
providers with limited time to think about what type of care each pregnant woman
requires (Phommachanh et al. 2019a). In these situations, ANC guidelines contribute to
improving the quality and efficiency of ANC by supporting ANC providers to engage in
interactive, comprehensive and transparent discussions enabling them to identify what
services to provide and how they should be delivered (Jennings et al. 2010, Perreira et

al. 2002, Thapa et al. 2019).

Third, ANC guidelines can ensure consistency of care across and within healthcare
facilities (Woolf et al. 1999). Guidelines can minimise socio-demographic disparities in
the quality of ANC counselling and standardise service provision by encouraging the
providers to adhere to the recommended care components (Kebede et al. 2021a). This
contributes to the application of evidence-based practice and enables providers to learn

from their experience (Amoakoh-Coleman et al. 2016).

Another factor that enables the delivery of quality ANC counselling is on-the-job or in-
service training for ANC providers. The importance of an adequate number of well-
trained and motivated skilled providers in quality maternal healthcare has received
growing attention as a strategy to reduce MMR in LLMICs (Miller et al. 2016). The
findings of the systematic review study showed considerable improvement in ANC
counselling in LLMICs where providers received on-the-job training. Similarly, an analysis
of Ethiopian data showed that ANC-related refresher training for providers significantly
increased obstetric danger signs counselling for pregnant women by 37%. The findings
support the WHQO’s quality of care framework for maternal and newborn health,
suggesting that competent and motivated providers are required to provide good

quality care (Tuncalp et al. 2015).

Human Resources for Health (HRH) interventions that integrate education (both in-
service and pre-service) with other components such as policy, finance, partnership, and
leadership result in providers’ increased motivation and satisfaction for work that

subsequently improve the quality of the care women receive (Lassi et al. 2016). Other
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studies have showed that workforce capacity building through training, coaching,
mentoring, and supervision improves the quality of maternal healthcare services
(Negero et al. 2021). Goyet et al. (2019) demonstrated that in-service training in Asian
and African countries improved providers' confidence, competence, motivation and
willingness to treat pregnant women with dignity and respect. Despite the lack of
evidence on how frequently it should be done, literature shows that frequent training,
as opposed to one-time training, is more important for keeping providers’ skills and
knowledge up to date, and it is cost effective in terms of saving lives(Willcox et al. 2017).
Ongoing professional training helps every provider gain the knowledge and skills
necessary to provide care that meets the diverse healthcare needs of every pregnant
woman (Sommer Albert et al. 2020). Moreover, training encourages the providers to
adhere to the available guidelines and protocols (Seyoum et al. 2021). This suggests that
the quality of ANC counselling relies heavily on providers' knowledge and skills, which

must be continuously improved.

ANC counselling on obstetric danger signs is necessary to improve maternal
health literacy

A high level of maternal health literacy is essential to enhance the early detection and
treatment of obstetric complications and increase a positive pregnancy experience.
However, my study findings showed that 13 to 87% of pregnant women in LLMICs lacked
maternal health literacy on obstetric danger signs. The review showed that multiple
factors influence maternal health literacy, including a woman’s socioeconomic status
and obstetric history, as well as other contextual factors such as how the ANC was
delivered. Discussing each of those factors is beyond the scope of the present study,
given that this research focused on understanding the relationship between ANC
counselling, maternal health literacy and women’s decision on where to give birth. The
findings presented in Chapter 2 showed that ANC counselling, using various approaches,
improved maternal health literacy. These approaches included GANC, clinic-based ANC
education, and home visits by trained ANC providers. ANC guidelines were used, and
providers received training to implement these approaches that involved using

contextually developed guidelines to enhance care delivery. These approaches increase
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opportunities for women to receive counselling on obstetric danger signs and improve

maternal health literacy.

Similarly, my analysis of the Ethiopian data showed that maternal health literacy was
slightly increased (B=0.09) for every danger sign included in ANC counselling, suggesting
that counselling every woman on each obstetric danger sign is beneficial to enhancing

their health literacy.

Maternal health literacy and quality ANC counselling can support women to
make informed decisions and give birth at a health facility

The analysis of the 2014 ESPA+ showed for every danger sign counselling women
received, there was a 4% increase in the number of women who decided to give birth at
a health facility. The increase in health facility birth in my study was due to the indirect
influence of ANC counselling on maternal health literacy. However, my study found no
statistically significant direct effect of ANC counselling on a woman'’s decision on where

to give birth.

Given that a woman’s decisions regarding her health and healthcare choices are
influenced by her skills, attitudes, knowledge, and socio-economic background (Hinton
et al. 2018, Horiuchi et al. 2020, Sukirman et al. 2020), my study findings show that ANC
counselling is a critical intervention that can reduce health inequity by improving
maternal health literacy. Home birth is common among women with low maternal
health literacy and those who perceive home birth as safe or more appropriate than
facility birth (Bililign and Mulatu 2017, Pembe et al. 2009). For example, Asefa et al.
(2019) found that home birth was sixfold more among women who did not perceive the

risks associated with home birth.

Empowering women to make decisions that benefit their health requires women to be
well-informed and aware of obstetric complications and the risk of not receiving care

from skilled providers. Women’s decisions regarding their health are governed by the
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interplay between their understanding of the risks of delayed or lack of receiving skilled
care and the diverse cultural, spiritual, and social aspects rooted in their lives. For
instance, women’s intention to continue using ANC depends on their experience of how
the care is provided, including whether or not providers’ communication is
understandable, the type of care they received is socioculturally acceptable, and the
privacy is maintained (Downe et al. 2019a). ANC counselling contributes to improved
maternal health outcomes by increasing health literacy. Health care counselling also
enhances the health outcomes of those experiencing other health challenges such as
chronic diseases. For example, Lee et al. (2012) found that tailored counselling improved
the health outcomes of cardiovascular patients through improving health literacy.
Similarly, Taggart et al. (2012) demonstrated that counselling supported patients to

change their behaviour and stop smoking.

Implications of the research

While pregnancy and childbirth carry risks if proactive self-care management and health
decisions are not made to detect and manage pregnancy and childbirth complications
early, my study, which is based on the IOM health literacy framework, showed that
improved maternal health literacy provides pregnant women with a pathway for a
positive pregnancy experience. Improving maternal health literacy and encouraging
women to seek skilled care is critical to the timely detection and treatment of
complications. Improving maternal health literacy necessitates that every woman has
access to information and understands obstetric complications during and after
pregnancy. In addition, investing in the capacity building of the health workforce
through continuous training and supporting their performance with guidelines helps to

ensure quality maternal healthcare for a positive pregnancy experience.
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How could women’s access to health information during pregnancy be

expanded?

As depicted in the IOM’s health literacy framework (Figure 1), there are numerous
interventions that Ministries of Health and the health sector in LLMICs may consider to
ensure that every pregnant woman receives quality ANC. This includes supporting a
woman to make an informed decision concerning where and how to seek care during

pregnancy and childbirth.

In addition to ensuring the availability of ANC guidelines, there is a need to ensure that
each health facility is staffed with an appropriate number of healthcare providers. In
case of chronic staff shortages, particularly in a fragile context such as the current
situation in Ethiopia, effective training and task sharing among healthcare providers may
assist services to deliver ANC (Jennings et al. 2011, Nair et al. 2014). In such conditions,
delegating ANC counselling tasks to trained lay nurse-midwife auxiliaries may increase
women'’s opportunity to receive ANC counselling on obstetric danger signs (Pembe et al.

2010).

Strategies to improve women’s empowerment and efforts to improve maternal health
care are necessary. While women’s empowerment is a multi-dimensional concept and
can be measured using various indicators (Khatiwada et al. 2020), in healthcare, it is
focused on enabling women to take an active role in their care and supporting their
ability to make informed decisions. Evidence suggests that women who are empowered
to practice self-care and make informed decisions throughout their pregnancy and
childbirth are more likely to seek healthcare, particularly in a resource-limited setting.
Self-care, defined in Chapter 2, is the ability of a woman to assume responsibility for
health promotion and disease prevention. This includes a woman's ability to choose
nutritious foods, take adequate rest and exercise, and maintain general and personal

hygiene (WHO 2019c).
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Empowering women to practice self-care is important to improve women’s health and
wellbeing, particularly in settings where there are difficulties accessing skilled care
services due to a lack of resources and infrastructure (Shahil Feroz 2022), or disease
outbreaks (Shidhaye et al. 2020), and in humanitarian crises (Dawson et al. 2022). Abbas
et al. (2020) demonstrated that women in Afghanistan who received counselling that on
the self-administration of misoprostol if they could not reach a facility, or there is no
skilled health provider present at a home birth safely used this medication. Among the
1,884 women who delivered at home, 98.7% reported self-use of misoprostol for
postpartum haemorrhage prevention and 4.4% or 82 among 1,884 women were
diagnosed with postpartum haemorrhage and administered treatment (Abbas et al.

2020).

Women can be empowered to improve maternal decision-making by enhancing their
access to education (Sado et al. 2014, Shimamoto and Gipson 2019) and through
opportunities to learn together in groups. A meta-analysis of women’s groups in
Bangladesh, India, Malawi, and Nepal that aimed to increase appropriate ANC and
intrapartum care-seeking and appropriate home prevention and care practices for
mothers and newborns indicated positive findings (Prost et al. 2013). Exposure to
women's groups was associated with a 23% non-significant reduction in maternal
mortality and a 20% reduction in neonatal mortality. Women’s groups were found to
not only be a cost-effective intervention but could save an estimated 283,000 newborn
infants and 36,600 mothers per year if implemented in rural areas of 74 countries (Prost

et al. 2013).

In Ethiopia, the Women’s Health Development Army, which has been operational since
2011, is a promising primary healthcare intervention that promotes women’s
empowerment and participation in healthcare (FMOH 2015). This initiative involves
teams of trained community volunteers delivering health promotion activities in
collaboration with health extension workers at the village level. The Women’s Health
Development Army encourages women in communities to meet in groups, discuss

existing health problems and challenges and identify solutions to improve healthcare
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uptake. It involves forming a team of five women who are neighbours and selecting one
woman to lead the group. A CHW supports and supervises women in the group to
actively participate in their health care activities. By doing this, CHWs can deliver primary
healthcare services to a greater number of women simultaneously, hence increasing
their efficiency. This resulted in increased maternal healthcare uptake, such as ANC and
facility birth in Ethiopia (Yitbarek et al. 2019). There are also studies from other countries
that show the improvements in maternal and child health as a result of healthcare
interventions involving women’s groups (Hazra et al. 2020). For example, the
community-level integration of microfinance with a health literacy program in India
helped women to receive health messages, communicate with each other and share
knowledge in the group resulting in increased maternal health literacy and facility birth
(Ahmad et al. 2021, Saha et al. 2015). Scaling up such women empowerment strategies
into other LLMICs could strengthen primary healthcare services and tailor them to
improve maternal health. However, the implementation should consider local socio-
cultural contexts, which may necessitate situational analysis and stakeholder
engagement to identify what may or may not work in a particular setting (Ploeg et al.

2019).

Increasing women’s access to education is a major factor in improving maternal health.
Studies conducted in Nepal (Khatiwada et al. 2020) and SSA (Doctor et al. 2018) showed
that the likelihood of facility birth was significantly higher among educated women than
those without formal education. My study finding presented in Chapter 4 also
demonstrated that women’s school attendance significantly increased women’s
decision to give birth at a health facility. This positive contribution of educational status
to increase facility birth rate is due to the positive effect of school attainment on

maternal health literacy.

Exploring mobile health (mHealth) options that allow women to receive health
information during pregnancy and childbirth could also help women have a positive
pregnancy experience (Masoi and Kibusi 2019, Wagnew et al. 2018). The use of mHealth

initiatives, such as mobile short message service and voice remainders, is gaining

113



popularity for its contribution to health promotion and disease prevention by increasing
access to health information (Feroz et al. 2017, Rono et al. 2021). Mobile short message
service and voice reminders can be used to educate women about pregnancy and
childbirth, thereby improving their awareness of obstetric complications and birth
preparedness. Health information delivered to women via mobile short message service
helps them recognise the importance of healthcare uptake during pregnancy and
childbirth. Additionally, women could be alerted via mobile short message service about
upcoming ANC appointments and their expected date of delivery, reminding them to be
prepared for facility birth. For example, in Tanzania, women who received health
information via mobile short message service had greater knowledge of danger signs,
birth preparedness and complication readiness than those who did not receive the
intervention (Masoi and Kibusi 2019). The finding from a systematic review and meta-
analysis study in LLMICS also showed that mobile short message services increased the
likelihood of ANC and SBA uptake (Wagnew et al. 2018). However, implementing
mHealth options requires more research, particularly regarding their feasibility in
resource-constrained environments where mobile phone coverage is challenging. A
Nigerian study has found that women without mobile phone access had less odds of
receiving maternal healthcare indicating that multiple strategies are required to

improve maternal health literacy and skilled care uptake (Jennings et al. 2015).

Delivering health information about pregnancy and childbirth in an engaging and
entertaining manner, also referred to as entertainment education or edutainment
(Firdausia et al. 2021, Jhons Hopkins Bloomberg 2008), may capture women’s attention,
provide easily digestible messages, and enable women to interpret these messages to
inform their decision making. Edutainment involves using drama, film, singing (Jhons
Hopkins Bloomberg 2008) and community radio programs (Day 2019) to deliver health
messages that align with social norms to elicit the audiences’ interest in receiving health
information to promote behaviour change. Because of its power to stimulate
multisensory learning, entertainment education may capture women’s attention and
improve their health knowledge and skills (Williams and Swierad 2019). For instance,

Sharma et al. (2018) found that singing health messages concerning the importance of
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ANC and SBA during childbirth that take into account the local cultural and linguistic
contexts successfully raised women’s awareness of the importance of timely care during
pregnancy and childbirth in Nepal. Similarly, Firdausia et al. (2021) found that
edutainment education involving image use and games in Indonesia resulted in
increased women'’s self-care behaviour. While Sharma et al. (2018) and Firdausia et al.
(2021) reported the effect of intervention by measuring the differences in change from
baseline between intervention and control groups, they did not examine women’s
experience with the intervention and how it helped to increase women’s knowledge and
self-care regarding pregnancy and childbirth. The contribution of such intervention to
increasing women’s knowledge and healthcare uptake could be due to women’s
emotional connection to characters portrayed in an entertainment education approach

(Williams and Swierad 2019).

How could healthcare providers be supported to improve the quality of

maternal healthcare?

Improving the quality of maternal healthcare for a positive pregnancy experience also
hinges on the availability of a competent, trained, and motivated health workforce. In-
service training is crucial to help caregivers develop the necessary knowledge, skills, and
attitudes to provide individualised health care. The finding from my study shows that
the ANC providers with in-service training provided more danger signs counselling than
those without. Rowe et al. (2018), in a systematic review that included 337 citations
from LLMICs, also found that provider training resulted in a 2.4% increase in the
performance of the caregivers in delivering healthcare service. Continuous on-the-job
training and mentoring of caregivers can increase their performance by enhancing their
competencies and motivation; and supporting this strategy with practice guidelines and
supplies can build a strong healthcare system capable of responding to crisis situations
and disease outbreaks (Kruk et al. 2015, Tran et al. 2021). For example, a three to four-
day in-service training aimed at updating providers’ competencies on safe abortion care
in crisis-affected areas of Uganda, Nigeria and the Democratic Republic of Congo found

increased providers’ confidence to deliver safe abortion services, ability to counsel care-
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seekers and understand of human rights and legal laws concerning safe abortion care.
This study also found that care providers were more interested in receiving in-service
training and suggested that the providers could benefit from the training if it involved
practical sessions (Tran et al. 2021). Alongside in-service training, preparing guidelines
and ensuring their availability at every maternal health clinic can strengthen providers'
ability to deliver the intended quality maternal health care. A lack of guidelines and
other necessary supplies, such as medication or equipment is one of the barriers to
quality maternal healthcare (Nair et al. 2014). Therefore, healthcare providers must be
provided with opportunities to continuously update their knowledge and skills, be
supplied with guidelines, and supported by mentoring and supervision. Realising this
requires political commitment, strong leadership, collaboration, and partnership, and

allocating the necessary budget (Lassi et al. 2016).

Strength of the study

My study is the first to provide evidence on the barriers and facilitators of quality ANC
counselling in Ethiopia and LLMICs in general, and the relationship of ANC counselling
with maternal health literacy and how this influences women’s use of SBA during
childbirth in Ethiopia. My study carefully scrutinised the available data to explore a range
of approaches to ANC counselling that resulted in improvements in the quality of ANC
counselling, taking into account the socio-cultural and other context-related factors. My
study is based on nationally representative data (the 2014 ESPA+); therefore, the
findings are generalisable to all pregnant women attending ANC clinics in all regional

states of Ethiopia.

Study limitations

My research has important limitations which should be considered in interpreting my
findings. The first limitation is related to the search strategy in the systematic review
that explored the relationship between ANC counselling on obstetric danger signs and

maternal health literacy in LLMICs. The search was restricted to peer-reviewed research
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articles that reported counselling as part of ANC only. This may have excluded other
healthcare interventions that might have discussed maternal health literacy. For
instance, studies on mobile message alert system in Tanzania (Masoi and Kibusi 2019)
and integration of microfinance with health literacy programs Ahmed et al. (2021) that
raised maternal health literacy were not included in the review. Thus, more research on
maternal health literacy intervention strategies is warranted to assist policy makers to

explore feasible options to improve maternal health in LLMICs.

The second limitation is related to the use of secondary data. Study 1 and 2 were based
on the 2014 ESPA+ data analysis and the findings may not represent the current
situation in terms of ANC and SBA uptake in Ethiopia, given that the Ethiopian Ministry
of Health continuously undertakes quality improvement interventions, such as
expanding healthcare facilities, deploying more healthcare providers, and training
nurses and midwives on Basic Emergency Obstetric and Newborn Care. Additionally, it
is unclear whether the current conflict in some parts of Ethiopia and COVID-19 have
undermined maternal healthcare delivery system in the country. Gesesew et al. (2021)
study claims that the recent war in Ethiopia contributed healthcare crisis. However, the
study has been criticised for methodological flaws and unsubstantiated claims and
inflammatory statements (Masebo et al. 2022). Studies from other countries across the
world also showed that the COVID-19 pandemic significantly affected the quality of
maternal healthcare due to the various measures taken to curb the spread of the
infection, such as physical distancing that resulted in reduced emotional and physical
support to women seeking healthcare (Asefa et al. 2022). Nevertheless, there is a lack
of up-to-date research that evaluated the extent to which training and facility-level ANC

guidelines can contribute to enhancing the quality of ANC counselling.

The third limitation of my research is there might be a social desirability and recall bias
related to that data on providers' uptake of in-service training was based on providers’
self-report. Mostly in-service training in Ethiopia is financially supported by non-
governmental organisations and trainees are paid a per diem fee. This per diem fee

could be viewed as an incentive, and providers may have reported they did not receive
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training, thinking of additional training and associated payment. While my research
explored the contribution of ANC guidelines to quality ANC counselling, it did not
examine whether the guidelines were simple and easy for the providers to consistently
use to deliver ANC services. In this regard, Tessema et al. (2019) argue that consistent
use of guidelines in family planning services can be influenced by many factors, such as
the provider’s familiarity with the guidelines, comprehensiveness of the guidelines, and
whether the guidelines are translated into the local language. Though my research
estimated unconfounded effect of ANC guidelines and providers’ training on ANC
counselling in Ethiopia, it did not look into what other factors can influence ANC

counselling.

Chapter 7 Conclusion

My research study demonstrates that providing quality ANC counselling to every woman
receiving ANC is a turning point in the expectation that every woman who receives ANC
will give birth at a health facility, contributing to a positive pregnancy experience and
accelerating progress towards the SDGs target of reducing MMR to less than 70 per
100,000 live births. However, ANC counselling has not been consistently provided to
every pregnant woman in LLMICs. This inconsistent and poor-quality ANC counselling
has resulted in a low level of maternal health literacy. Women need quality ANC
counselling to be more aware of obstetric danger signs, understand the importance of
seeking timely treatment for any obstetric complications, and give birth at a health
facility assisted by an SBA. Women with a low level of maternal health literacy are less
likely to give birth assisted by a skilled provider. Interventions improving ANC
counselling quality can steer the pregnancy experience to be positive. For instance, using
country-context guidelines and ensuring every provider receives on-the-job training

continuously (usually every 1 to 2 years) have resulted in quality ANC counselling.
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Recommendations

The following recommendations are suggested based on the key findings of this

research.

1. Recommendations to the Ministry of Health of Ethiopia (also other LLMICs)

Sufficient funding must be allocated to ANC and, context-specific ANC guidelines
development that consider socio-cultural aspects, as well as the current COVID-19
situation is necessary. These ANC guidelines should be made available at each health
facility and implemented. The Ministry of Health in Ethiopia should increase
opportunities for continuous on-the-job training for every ANC provider. Additionally,
training should be aligned with the socio-cultural needs of healthcare beneficiaries. The
Ministry of Health in Ethiopia should also consider implementing GANC and assess its
feasibility and effectiveness. Jhpiego has registered a protocol for a clinical trial in 2021
aimed at investigating the acceptability, feasibility, and effectiveness of GANC in
Ethiopia (Jhpiego 2021). Yet, no evidence of the implementation of this GANC

intervention is currently available.
2. Recommendations to healthcare providers and managers

Every ANC provider assigned to deliver ANC and health service managers must ensure
that the clinic where the provider works is as convenient as possible to encourage every
pregnant woman to feel relaxed and free to engage in open discussions about her care.
Managers should also ensure that the number of providers is adequate so that the
providers can deliver the service without being overburdened. If the guideline is
available, the providers must always use it during each ANC consultation. Preparing
leaflets that contain health messages about obstetric danger signs and providing them
to every woman may allow women to get more health information. Facility audits and

performance management are necessary to evaluate the delivery of quality care.
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3. Recommendations to pregnant women and family

Every pregnant woman in Ethiopia is encouraged to have at least four ANC contacts (the
recent WHO guideline recommends eight contacts) because increased ANC contacts
improve women’s awareness of obstetric danger signs. The involvement of husbands in
ANC might be beneficial for joint decision-making regarding pregnancy and childbirth

care.

4. Recommendations to collaborators

Non-governmental organisations whose missions are improving maternal health must
expand their support to address in-service training for the providers and to develop and

distribute guidelines.

5. Recommendations to researchers

More research is needed to determine whether the available ANC guidelines are

consistently followed. Additionally, further research is need to:

e Comprehensively examine what other factors and how they can influence ANC
counselling,
e Understand the contribution of maternal health literacy to improved pregnancy

outcomes.

Future research should also investigate if guidelines and provider training contribute to
providing resilient maternal healthcare in crisis conditions, such as war and the COVID-

19 pandemic.
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Appendix 2 List of key terms and MeSH terms (based on PICO) for systematic review

“P” refers to the patient (pregnant woman), “C” refers to the control (no
intervention), “I” refers to the intervention (counselling on obstetric danger signs),
“O"” refers to an outcome which is improved maternal health literacy (knowledge of
obstetric danger signs).

Key terms MeSH terms

Patient-  Pregnancy

pregnant
Gestation

fertility

Obstetrics
Expectant mother
Mother-to-be Pregnancy
Maternity
Maternal
Parturient
Before delivery
Childbearing
Gravidity

Intervention- Counselling

Antenatal counselling /antenatal counseling Prenatal education

Prenatal counselling/ prenatal counseling Prenatal care

Advice on healthy pregnancy

Antenatal message

Antenatal discussion

Antenatal information

Outcome- Knowledge
Maternal health literacy Health knowledge,
attitudes, practice
Knowledge Health literacy
Obstetric danger signs
Obstetric danger signs Pregnancy complications

Pregnancy complications

Prenatal complications

Antenatal complications

Obstetric warning signs

Obstetric emergency signs
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Appendix 3 Sample search strategy from PubMed (Searched on 11 March 2022 at 4:20
pm AEST—Australian Eastern Standard Time)

Gestation[Title/Abstract]) OR fertility[Title/Abstract]) OR
Obstetrics[Title/Abstract]) OR Expectant
mother[Title/Abstract]) OR Mother-to-be[Title/Abstract]) OR
Maternity[Title/Abstract]) OR Maternal[Title/Abstract]) OR
Parturient[Title/Abstract]) OR delivery[Title/Abstract]) OR
Childbearing[Title/Abstract]) OR Gravidity[Title/Abstract]) OR
"pregnancy"[MeSH Terms]) AND (((((((((((((Antenatal
counselling[Title/Abstract] OR antenatal
counseling[Title/Abstract]) OR Prenatal
counselling[Title/Abstract]) OR prenatal
counseling[Title/Abstract]) OR (Advice[All Fields] AND healthy
pregnancy[Title/Abstract])) OR (Antenatal[All Fields] AND
message[Title/Abstract])) OR (Antenatal[All Fields] AND
discussion[Title/Abstract])) OR Antenatal
information[Title/Abstract]) OR "prenatal education"[MeSH
Terms]) OR "prenatal care"[MeSH Terms]) OR
counselling[Title/Abstract]) OR counseling[Title/Abstract]) OR
"counseling"[MeSH Terms]) OR "counseling"[MeSH Terms]))
AND (((knowledge|[Title/Abstract] OR Maternal health
literacy[Title/Abstract]) OR "health knowledge, attitudes,
practice"[MeSH Terms]) OR "health literacy"[MeSH Terms]))
AND ((((((Obstetric danger signs[Title/Abstract] OR Pregnancy
complications[Title/Abstract]) OR Prenatal
complications[Title/Abstract]) OR Antenatal
complications[Title/Abstract]) OR (Obstetric[All Fields] AND
warning signs[Title/Abstract])) OR (Obstetric[All Fields] AND
emergency signs[Title/Abstract])) OR "pregnancy
complications"[MeSH Terms])) AND
(cccccccccccccccccccccccccccccccccccccccccccccccccccecccccccccccccccccccccc(arg
hanistan"[MeSH Terms] OR "afghanistan"[All Fields]) OR
("benin"[MeSH Terms] OR "benin"[All Fields])) OR ("burkina
faso"[MeSH Terms] OR ("burkina"[All Fields] AND "faso"[All
Fields]) OR "burkina faso"[All Fields])) OR ("burundi"[MeSH
Terms] OR "burundi"[All Fields])) OR ("central african
republic"[MeSH Terms] OR ("central"[All Fields] AND
"african"[All Fields] AND "republic"[All Fields]) OR "central
african republic"[All Fields])) OR ("chad"[MeSH Terms] OR
"chad"[All Fields])) OR (Democratic[All Fields] AND Republic[All
Fields] AND ("congo"[MeSH Terms] OR "congo"[All Fields])))
OR ("eritrea"[MeSH Terms] OR "eritrea"[All Fields])) OR
("ethiopia"[MeSH Terms] OR "ethiopia"[All Fields])) OR
("gambia"[MeSH Terms] OR "gambia"[All Fields])) OR
("guinea"[MeSH Terms] OR "guinea"[All Fields])) OR ("guinea-
bissau"[MeSH Terms] OR "guinea-bissau"[All Fields] OR
("guinea"[All Fields] AND "bissau"[All Fields]) OR "guinea

Search | Query Number of items
identified
(CCCCCCCC(C((((pregnant[Title/Abstract] OR 498

NB: The search
is limited to:
1. English
language
2. Published
between 1990
and March 11/
2022
3. The study is
among human
being
4. Abstract
available
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Sample search continued

Search

Query

Number of items
identified

bissau"[All Fields])) OR ("haiti"[MeSH Terms] OR "haiti"[All
Fields])) OR ("democratic people's republic of korea"[MeSH
Terms] OR ("democratic"[All Fields] AND "people's"[All Fields]
AND "republic"[All Fields] AND "korea"[All Fields]) OR
"democratic people's republic of korea"[All Fields])) OR
("liberia"[MeSH Terms] OR "liberia"[All Fields])) OR
("madagascar"[MeSH Terms] OR "madagascar"[All Fields])) OR
("malawi"[MeSH Terms] OR "malawi"[All Fields])) OR
("mali"[MeSH Terms] OR "mali"[All Fields])) OR
("mozambique"[MeSH Terms] OR "mozambique"[All Fields]))
OR ("nepal"[MeSH Terms] OR "nepal"[All Fields])) OR
("niger"[MeSH Terms] OR "niger"[All Fields])) OR
("rwanda"[MeSH Terms] OR "rwanda"[All Fields])) OR ("sierra
leone"[MeSH Terms] OR ("sierra"[All Fields] AND "leone"[All
Fields]) OR "sierra leone"[All Fields])) OR ("somalia"[MeSH
Terms] OR "somalia"[All Fields])) OR ("south sudan"[MeSH
Terms] OR ("south"[All Fields] AND "sudan"[All Fields]) OR
"south sudan"[All Fields])) OR ("mesocricetus"[MeSH Terms]
OR "mesocricetus"[All Fields] OR "syrian"[All Fields])) OR
("tajikistan"[MeSH Terms] OR "tajikistan"[All Fields])) OR
("tanzania"[MeSH Terms] OR "tanzania"[All Fields])) OR
("togo"[MeSH Terms] OR "togo"[All Fields])) OR
("uganda"[MeSH Terms] OR "uganda"[All Fields])) OR
("yemen"[MeSH Terms] OR "yemen"[All Fields])) OR
("angola"[MeSH Terms] OR "angola"[All Fields])) OR
("bangladesh"[MeSH Terms] OR "bangladesh"[All Fields])) OR
("bhutan"[MeSH Terms] OR "bhutan"[All Fields])) OR
("bolivia"[MeSH Terms] OR "bolivia"[All Fields])) OR ("cabo
verde"[MeSH Terms] OR ("cabo"[All Fields] AND "verde"[All
Fields]) OR "cabo verde"[All Fields])) OR ("cambodia"[MeSH
Terms] OR "cambodia"[All Fields])) OR ("cameroon"[MeSH
Terms] OR "cameroon"[All Fields])) OR ("comoros"[MeSH
Terms] OR "comoros"[All Fields])) OR (("congo"[MeSH Terms]
OR "congo"[All Fields]) AND Rep.[All Fields])) OR ("cote
d'ivoire"[MeSH Terms] OR ("cote"[All Fields] AND
"d'ivoire"[All Fields]) OR "cote d'ivoire"[All Fields])) OR
("djibouti"[MeSH Terms] OR "djibouti"[All Fields])) OR
("egypt"[MeSH Terms] OR "egypt"[All Fields])) OR ("el
salvador"[MeSH Terms] OR ("el"[All Fields] AND "salvador"[All
Fields]) OR "el salvador"[All Fields])) OR ("eswatini"[MeSH
Terms] OR "eswatini"[All Fields])) OR ("ghana"[MeSH Terms]
OR "ghana"[All Fields])) OR ("honduras"[MeSH Terms] OR
"honduras"[All Fields])) OR ("india"[MeSH Terms] OR
"india"[All Fields])) OR ("indonesia"[MeSH Terms] OR
"indonesia"[All Fields])) OR ("kenya"[MeSH Terms] OR
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Sample search continued

Search

Query

Number of items
identified

"kenya"[All Fields])) OR ("micronesia"[MeSH Terms] OR
"micronesia"[All Fields] OR "kiribati"[All Fields])) OR
("kyrgyzstan"[MeSH Terms] OR "kyrgyzstan"[All Fields] OR
("kyrgyz"[All Fields] AND "republic"[All Fields]) OR "kyrgyz
republic"[All Fields])) OR (Lao[All Fields] AND PDR[AII Fields]))
OR ("lesotho"[MeSH Terms] OR "lesotho"[All Fields])) OR
("mauritania"[MeSH Terms] OR "mauritania"[All Fields])) OR
("micronesia"[MeSH Terms] OR "micronesia"[All Fields])) OR
("moldova"[MeSH Terms] OR "moldova"[All Fields])) OR
("mongolia"[MeSH Terms] OR "mongolia"[All Fields])) OR
("morocco"[MeSH Terms] OR "morocco"[All Fields])) OR
("myanmar"[MeSH Terms] OR "myanmar"[All Fields])) OR
("nicaragua"[MeSH Terms] OR "nicaragua"[All Fields])) OR
("nigeria"[MeSH Terms] OR "nigeria"[All Fields])) OR
("pakistan"[MeSH Terms] OR "pakistan"[All Fields])) OR
("papua new guinea"[MeSH Terms] OR ("papua"[All Fields]
AND "new"[All Fields] AND "guinea"[All Fields]) OR "papua
new guinea"[All Fields])) OR ("philippines"[MeSH Terms] OR
"philippines"[All Fields])) OR ("sao tome and principe"[MeSH
Terms] OR ("sao"[All Fields] AND "tome"[All Fields] AND
"principe"[All Fields]) OR "sao tome and principe"[All Fields]))
OR ("senegal"[MeSH Terms] OR "senegal"[All Fields])) OR
("melanesia"[MeSH Terms] OR "melanesia"[All Fields] OR
("solomon"[All Fields] AND "islands"[All Fields]) OR "solomon
islands"[All Fields])) OR ("sudan"[MeSH Terms] OR "sudan"[All
Fields])) OR ("timor-leste"[MeSH Terms] OR "timor-leste"[All
Fields] OR ("timor"[All Fields] AND "leste"[All Fields]) OR
“timor leste"[All Fields])) OR ("tunisia"[MeSH Terms] OR
“tunisia"[All Fields])) OR ("ukraine"[MeSH Terms] OR
"ukraine"[All Fields])) OR ("uzbekistan"[MeSH Terms] OR
"uzbekistan"[All Fields])) OR ("vanuatu"[MeSH Terms] OR
"vanuatu"[All Fields])) OR ("vietnam"[MeSH Terms] OR
"vietnam"[All Fields])) OR (("middle east"[MeSH Terms] OR
("middle"[All Fields] AND "east"[All Fields]) OR "middle
east"[All Fields] OR ("west"[All Fields] AND "bank"[All Fields])
OR "west bank"[All Fields]) AND Gaza[All Fields])) OR
("zambia"[MeSH Terms] OR "zambia"[All Fields])) OR
("zimbabwe"[MeSH Terms] OR "zimbabwe"[All Fields])) AND
("1990/01/01"[PDAT] : "2022/03/11"[PDAT]) AND
("humans"[MeSH Terms] AND English[lang])
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Appendix 4 Methodological quality appraisal of the research articles included in the
systematic review, using the JBI checklists
1. Methodological quality appraisal, cross-sectional studies

Journal article Ql|Q2|Q3|Q4|Q5|Q6| Q7| Q8| 100%
(Akshaya and Shivalli 2017) Y Y |Y Y N [N |Y |Y 75
(Anastasi et al. 2015) Y Y |Y Y Y Y Y |Y 100
(Anya et al. 2008) Y |Y |Y |Y u U |Y |Y |75
(Assaf 2018) NAY |Y |Y |Y |Y |Y |Y |100
(Azeze et al. 2019) N [Y |Y |Y |Y |Y |Y |Y |875
(Bayou and Gacho 2013) N |Y |Y Y Y Y Y |Y 87.5
(Bintabara et al. 2015) Y Y |Y Y Y Y Y |Y 100
(Bintabara et al. 2017) Y Y |Y Y Y Y Y |Y 100
(Brazier et al. 2014) N |Y |Y |[Y |Y |Y |Y |Y |875
(Duysburgh et al. 2013) Y Y |Y |Y |Y |Y |Y |Y 100
(Gebre et al. 2015) Y |Y |[Y |Y |Y |Y |Y |Y |100
(ljang et al. 2019) Y |Y |[Y |Y |Y |Y |Y |Y |100
(Kusuma et al. 2018) N |Y |Y |[Y |Y |Y |Y |Y |875
(Lakew et al. 2016) N Y Y Y Y Y Y Y 87.5
(Mutiso et al. 2008) N |Y u |vY N [N |Y |Y |50
(Mwilike et al. 2018) Y Y Y Y N N Y Y 75
(Nkamba et al. 2021) Y Y Y Y Y N Y Y 87.5
(Pembe et al. 2009) N |Y u (Y |Y |Y |Y |Y |75
(Pembe et al. 2010) N Y Y Y Y Y Y Y 87.5
(Salem et al. 2018) Y Y Y Y Y Y Y Y 100
(Sarker et al. 2010) N |Y |Y |Y N [N |Y |Y |625
(Smeele et al. 2018) Uu |Y |Y |Y |Y |Y |Y |Y |875
(Vallely et al. 2019) N Y Y Y N N Y N 50
(Woldeamanuel et al. 2019) Y Y |Y |Y |Y |Y |Y |Y 100

Q1: Were the criteria for inclusion in the sample clearly defined? Q2: Were the study
subjects and the setting described in detail? Q3: Was the exposure measured in a valid
and reliable way? Q4: Were objective, standard criteria used for measurement of the
condition? Q5: Were confounding factors identified? Q6: Were strategies to deal with
confounding factors stated? Q7: Were the outcomes measured in a valid and reliable

way? Q8: Was appropriate statistical analysis used?
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2. Methodological quality appraisal, RCT studies

Journal article Ql| Q2| Q3|4 |Q5|Q6 | Q7| Q8| Q9|Ql0 | Q11| Q12| Q13 | 100%
(Darmstadt et Y Y Y Y Y Y Y Y Y Y Y Y Y 100

al. 2010)
(Jenningsetal. |Y Y Y Y N N Y Y Y Y Y Y Y 84.6
2010)
(Mullany et al. Y Y Y Y N N |Y Y Y Y Y Y Y 84.6
2009)
(Thapa et al. N N |Y N N N |Y Y Y Y Y Y Y 61.5
2019)

Q1: Was true randomization used for assignment of participants to treatment groups?,
Q2: Was allocation to treatment groups concealed?, Q3: Were treatment groups similar
at the baseline?, Q4: Were participants blind to treatment assignment?, Q5: Were those
delivering treatment blind to treatment assignment?, Q6: Were outcomes assessors
blind to treatment assignment?, Q7: Were treatment groups treated identically other
than the intervention of interest?, Q8: Was follow up complete and if not, were
differences between groups in terms of their follow up adequately described and
analyzed? Q9: Were participants analyzed in the groups to which they were
randomized?, Q10: Were outcomes measured in the same way for treatment groups?,
Q11: Were outcomes measured in a reliable way?, Q12: Was appropriate statistical
analysis used?, Q13: Was the trial design appropriate, and any deviations from the
standard RCT design (individual randomization, parallel groups) accounted for in the

conduct and analysis of the trial?

3. Methodological quality appraisal, quasi-experimental studies

Journal article Q1 Q2 Q3 |4 Q5 Q6 Q7 Q8 Q9 100%
(Eze et al. 2020) | Y Y Y NA Y U Y Y U 75
(Nuraini and Y Y Y Y Y Y Y Y Y 100
Parker 2005)

(Perreira et al. Y u NA | N N Y Y Y Y 62.5
2002)

Q1: Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e. there is no
confusion about which variable comes first)?, Q2: Were the participants included in any

comparisons similar?, Q3: Were the participants included in any comparisons receiving
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similar treatment/care, other than the exposure or intervention of interest?, Q4: Was
there a control group?, Q5: Were there multiple measurements of the outcome both
pre and post the intervention/exposure?, Q6: Was follow up complete and if not, were
differences between groups in terms of their follow up adequately described and
analyzed? Q7: Were the outcomes of participants included in any comparisons
measured in the same way? Q8: Were outcomes measured in a reliable way?, Q9: Was

appropriate statistical analysis used?

4. Methodological quality appraisal, qualitative studies

Journal Q1 |Q2 |a3 Q4 Q5 |Q6 |Q7 |Q8 | Q9 | Q10 | 100%
article
(Bakar et al. ) Y Y Y Y N N Y N Y 60
2019)
(Lori et al. ) Y Y Y Y Y Y Y Y Y 90
2014)
(Sripadetal. |Y Y Y Y Y N Y Y Y Y 80
2019)

Q1: Is there congruity between the stated philosophical perspective and the research
methodology?, Q2: Is there congruity between the research methodology and the
research question or objectives?, Q3: Is there congruity between the research
methodology and the methods used to collect data?, Q4: Is there congruity between the
research methodology and the representation and analysis of data?, Q5: Is there
congruity between the research methodology and the interpretation of results?, Q6: Is
there a statement locating the researcher culturally or theoretically?, Q7: Is the
influence of the researcher on the research, and vice-versa, addressed?, Q8: Are
participants, and their voices, adequately represented?, Q9: Is the research ethical
according to current criteria or, for recent studies, and is there evidence of ethical
approval by an appropriate body?, Q10: Do the conclusions drawn in the research report

flow from the analysis, or interpretation, of the data?
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5. Methodological quality appraisal, Cohort studies

Journal Ql |Q2 |3 |4 |Q5 |06 |Q7 |Q8 | Q9 | Q10 | Q11| 100%
article
(Adajietal. |Y Y Y N N Y Y Y Y Y Y 81.82
2019)
(Karkee et Y N Y Y Y Y Y U U U Y 63.64

al. 2014)
(Lori et al. Y Y Y Y Y Y Y Y Y NA Y 90.9
2017)
(Shukla et Y N Y Y Y Y Y Y Y NA Y 81.82
al. 2019)

Ql: Were the two groups similar and recruited from the same population?, Q2: Were
the exposures measured similarly to assign people to both exposed and unexposed
groups?, Q3: Was the exposure measured in a valid and reliable way?, Q4: Were
confounding factors identified?, Q5: Were strategies to deal with confounding factors
stated?, Q6: Were the groups/participants free of the outcome at the start of the study
(or at the moment of exposure)?, Q7: Were the outcomes measured in a valid and
reliable way?, Q8: Was the follow up time reported and sufficient to be long enough for
outcomes to occur?, Q9: Was follow up complete, and if not, were the reasons to loss
to follow up described and explored?, Q10: Were strategies to address incomplete

follow up utilized?, Q11: Was appropriate statistical analysis used?
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Appendix 5 Summary of the studies included in the systematic review

Citationand Aim Study design Population and Measure of knowledge of  Counselling on danger signs Knowledge of obstetric
country number of obstetric danger signs offered danger signs
participants

(Adaji et al. Assessed the Prospective 161 pregnant Measured knowledge of A handbook consisting of Of the 138 women included
2019) women's observational women attending obstetric danger signs based eight topics of discussion was in the analysis, 50.7% knew

experience of  study ANC on women's ability to recall developed to guide each about excessive bleeding at
Nigeria group antenatal eight danger signs at the time session. Topics were: the point of entry, and

care (GANC). of entry to the GANC and one (1) knowing your body, (2)  78.1% out of 105 women

week after pregnancy. common discomforts of knew at post-childbirth.

pregnancy, (3) hygiene, (4) The mean knowledge score
nutrition during pregnancy, significantly increased from
(5) danger signs of pregnancy 31% to 47.8%.

and childbirth, (6) Women who could mention
preparations for an at least 5 out of 8 danger
emergency, (7) breastfeeding,signs increased from 2 to
and (8) baby care. 14.

Each session lasted for 3
hours, and the intervention
duration was one year.

(Akshaya and Assessed the A facility-based 184 women Reported women Women had information Nearly 80% of women knew
Shivalli 2017) Birth cross-sectional involved in the knowledgeable when they  about BPCR. at least one danger sign.
preparedness  study. study (60 pregnant could recall at least two The finding showed that a 53.8% of women knew at
India and complication with gestational age danger signs in each phase or healthcare provider informed least two danger signs in
readiness (BPCR) Data were of more than 28 a minimum of 6 danger signs two-thirds (62%) of women each phase (6 danger signs).
practice and collected through weeks and, 124 in three phases. about BPCR.
associated exit client women have given Awareness of at least six
factors. interviews of birth in the last six Women were provided the obstetric danger signs was
women attending months from the mother-child protection card significantly higher (64.9%)
ANC. date of data that consisted of a list of among those who received
collection). danger signs. information/counselling on
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Citationand Aim

country

Study design

Population and
number of
participants

Measure of knowledge of
obstetric danger signs

Counselling on danger signs
offered

Knowledge of obstetric
danger signs

(Anastasi et al. Assessed the gap Cross-section

Quantitative:

2015) between ANC  study (community-Pregnant women
and SBA at birth. based mixed-studyQualitative:
Uganda of quantitative traditional birth

and qualitative).

attendants (TBA),
women, men,

health workers, and knew any danger signs (one,

policymakers.

In the quantitative
section, 139 women
were included, but
fewer women were
dropped out due to
missing data
variables.

In the qualitative
section, semi-
structured interview
with 36 women, ten
health workers, ten
policy workers and
Focus Group
Discussions with ten
women, 20 men,
and 20 TBA were
conducted.

Knowledge of danger signs
during pregnancy was not
reported.

Knowledge during childbirth
was reported as the
percentage of women who

two, three or more danger
signs).
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73.6% of women were
informed about the need for
birthing at a health facility.
The consultation took
individual perceptions of the
risk of birth (self and baby,
including danger signs) into
account.

BPCR than those who did
not (35.7%).

32.4% did not know any
danger signs.

36.62% of women knew one
danger sign.

8.45% of women knew two
danger signs.

22.54% of women knew
three or more danger signs.
58.2% of women gave birth
at a health facility to their
last child.

Those who received advice
at their ANC visit had higher
odds of using facility birth
AOR=2.83.



Citation and

Aim

Study design Population and

Measure of knowledge of

Counselling on danger signs

Knowledge of obstetric

country number of obstetric danger signs offered danger signs
participants
(Anya et al. Assessed the Facility-based 457 pregnant The study reported each The study indicated that Less than 40% of women
2008) provision of cross-sectional women attending obstetric danger sign that there was a client-provider  recalled being informed
information to  study. ANC were involved. women were able to interaction that lasted 3 to 10 about the importance of
ANC visiting mention. minutes. nutrition during pregnancy,
The Gambia  women. Client exit A mix of quota and care of the baby, place

Determined the
experience of
pregnant women
with antenatal
Information
Education and
Communication
(IEC).
Determined the
level of
awareness of
pregnant women
on obstetric
danger signs and
compared this
between urban
and rural
women.

interview and systematic random
document review sampling was used.
were done.
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The topics addressed in
antenatal counselling were
diet and nutrition (35.4%),
how to get health facility
(31.1%), benefits of birthing
at a health facility (30.6%),
care of a baby (30.4%), STls
and HIV/AIDS (30%), family
planning (23.6%), place of
birth (22.8%) and what to do
if there is an obstetric
emergency such as vaginal

bleeding and seizure (19.3%).

There was poor client-
provider communication.
Clients reported:

being told progress of
pregnancy (25.4%),

being asked the ANC provider

questions (12.8%)
having understood answers

given by the provider (94.8%)

being asked to return for
another visit (69.5%)

where to give birth, and
family planning.

Women were able to
mention danger signs for:
Anaemia 28.9%
Hypertension 24.6%
Haemorrhage 14.8%
Fever 12.9%

Puerperal sepsis 5%
Abdominal pain 43.3%

Provision of information on
what to do during an
emergency was recalled by
fewer women (31.1%).
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(Assaf 2018)  Assessed the Cross-sectional 4899 ANC attending Measured obstetric danger  Direct observation of health More than half of women in
level of study using servicepregnant women  signs during pregnancy care provider during ANC each country mentioned at
agreement provision were involved in the(vaginal bleeding, fever, consultation indicated 51% of least one danger sign
Haiti, Malawi between assessment (SPA) analysis. swollen face or hands, women in Haiti, 54% of (65.1% in Senegal, 55.1% in
and Senegal  counselling and dataset. tiredness or breathlessness, women in Malawi and 38%of Malawi, and 57.4% in Haiti),
knowledge of  Client exit headache or blurred vision, women in Senegal were but no woman knew all the

obstetric danger
signs.

interview and
observation were
used

cough or difficulty of
breathing, and reduced or no
foetal movement).

The primary outcome
variable was the number of
danger signs reported by the
women in the exit interview.
Compared the number of
danger signs counselled with
the number of danger signs
that the client could mention
during the exit interview.

Reported the mean number

of obstetric danger signs
known by the women.
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provided with counselling on
obstetric danger signs.

The average duration of ANC
consultations in the three
countries was less than 20
min.

seven danger signs.

Vaginal bleeding was the
most known danger sign in
the three countries (30% in
Haiti and 45% in Malawi and
Senegal).

Provision of counselling on
obstetric danger signs was
significantly associated with
women's knowledge of
obstetric danger signs in
Senegal and Malawi but
insignificant in Haiti.

The mean number of
obstetric danger signs
mentioned was 1.1 in Haiti,
1.6 in Malawi, and 1.7 in
Senegal. In Haiti and
Malawi, there was a
significant agreement
between the mean number
of obstetric danger signs
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known and the number of
danger signs addressed in
counselling, but insignificant
in Senegal.
(Azeze etal.  Assessed the Community-based 495 pregnant and Reported knowledge of Did not report counselling on 9.3% of women knew at
2019) BPCR. cross-sectional postpartum women danger signs by considering obstetric danger signs. least three danger signs.
study. who gave birthin  women who were able to Instead, the status of
the last 12 months mention at least three dangercounselling on the Counselling to identify a
Ethiopia preceding the signs. components of BPCR such as place of birth increased
survey were arranging funds, planning birth preparedness by 60%,
selected by where to go in case of and counselling on
systematic sampling emergencies, arranging blood preparing blood donors
that involved a donors, identifying SBA, increased BPCR by 90%.
multi-stage identifying a place of birth,
sampling technique. arranging transportation was Association of Knowledge of
reported. obstetric danger signs with
Counselling on: BPCR was insignificant.
Place where to go in case of
emergency 33.9%,
Blood donor 18.6%,
Identify SBA 31.7%,
Saving funds 32.3%,
Place of birth 80.8%,
Arrange transportation 57%,
(Bakar et al. Explored Community based 108 reproductive  The study used the The study reported that the Most women (unquantified)
2019) awareness of exploratory age group women explorative approach and only source of information on knew danger signs during
obstetric danger qualitative study. who were pregnant reported women's awareness obstetric danger signs for pregnancy such as vaginal
signs. were involved from of each of the obstetric pregnant women was bleeding, body swelling and
Tanzania purposively selecteddanger signs. healthcare providers during acknowledged that knowing
ANC. danger signs in advance
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Knowledge of obstetric
danger signs

high populous
areas.
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Women reported that some
healthcare workers provided
them with phone numbers
for further communication if
they experience problems
such as bleeding.

would help for emergency
preparedness.

Women mentioned that if
they routinely attended the
scheduled ANC visits, they
would get health education
on obstetric danger signs,

Most women received health birth preparedness and

information on danger signs
during ANC. Some continued

skilled birth service uptake.
However, the late

consulting traditional healers commencement of ANC

for medical care and advice

could not help women to

on danger signs. This resulted receive important health
in delays to seek professional education.

medical care.

Some women agreed on the
importance of early care
seeking when obstetric
danger signs occur.
Contrarily, others believed
danger signs are due to
witchcraft, and in this case,
traditional healers are the
persons from whom the
care is sought.

Some focus group
discussants also believed
that a woman should not
expose her pregnancy early
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to avoid evil eyes that cause
maternal death.
(Bayou and Assessed the Community-based 226 women were  The components of danger  66.7% of women self- 27% of women knew at

Gacho 2013)

Ethiopia

(Bintabara et
al. 2015)

Tanzania

women's
utilisation of
clean and safe
delivery (birth)
services of
health extension
programs.

Assessed the
BPCR.

cross-sectional
study.

selected by multi-
stage sampling
among those who

signs during pregnancy and
assessed were: severe vaginal
bleeding, swollen face/hands,

gave birth in the lastblurred vision, and

12 months before
the data collection.

Community-based 428 women were

cross-sectional

selected by a multi-
stage clustered
sampling among
women who gave
birth in the last 24
months regardless
of the newborn
outcome.

dichotomised into knowing at
least two danger signs during
pregnancy and childbirth or
not knowing at least two
danger signs.

Women were regarded as
knowledgeable for obstetric
danger signs during three
phases (pregnancy, childbirth
and postpartum).

Danger signs during
pregnancy include vaginal
bleeding, swollen hands/face
and blurred vision.

Danger signs during childbirth
include severe vaginal
bleeding, prolonged labour
>12hours, convulsion and
retained placenta.

Danger signs during
postpartum include severe
vaginal bleeding, foul-
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reported reception of
counselling.

Of the women who attended
ANC, 33.3% of women were
not counselled about
obstetric danger signs.

Did not report counselling or
information provision on
obstetric danger signs

However, the study reported
counselling on birth
preparedness (90.2%) and
complication readiness
(84.8%).

Details about the counselling
components are not
indicated.

least two danger signs.
Women who knew at least
two danger signs of
pregnancy and childbirth
were 5.4 times more likely
to receive SBA at birth.

68.7% of women did not
know any danger signs in
three phases

6.1% knew 1-4 danger signs
in three phases

23.6% knew at least five
danger signs in three phases
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(Bintabara et
al. 2017)

Tanzania

Determined the Community-based 428 women

knowledge of  cross-sectional
obstetric danger study

signs and

associated

factors.

selected by multi-
stage clustered

smelling vaginal discharge,
and high fever.

Women were considered as
knowledgeable for obstetric
danger signs if they could

sampling technique mention at least five danger
among women who signs in the three phases
gave birth in the last(during pregnancy, childbirth The study indicated 363

phase.
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The regression model
indicated counselling on
obstetric danger signs
included in the study.

two years preceding and postpartum) with at least (84.81%) women received
the data collection. one danger sign in each

counselling on obstetric
danger signs.

Regarding knowledge of
obstetric danger signs:
during pregnancy, 25.2% of
women spontaneously
mentioned vaginal bleeding,
20.6% of women mentioned
blurred vision, 20.1% of
women mentioned swelling.

During childbirth: 27.8%,
17.1%, 14.0% and 15.9% of
respondents spontaneously
mentioned severe vaginal
bleeding, retained placenta,
prolonged labour, and
convulsions as key danger
signs during childbirth or
labour, respectively.

During the postnatal period:
25.9%, 15.2%, 14.3%
spontaneously mentioned
severe vaginal bleeding,
high fever, and foul-smelling
vaginal discharge,
respectively.
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68.7% did not mention any
danger signs in the three
phases, while the remaining
31.3% mentioned at least
one danger sign.
25.2% mentioned five key
danger signs in the three
phases.
Counselling increased the
odds of knowledge of
obstetric danger signs more
than three times.
(Brazier et al. Explored Community-based 2,335 women (1,333Measured complication Counselling during ANC was 45% of women had high
2014) women's cross-sectional women gave birth readiness by taking the assessed for the following BPCR,
knowledge on  study within the last 5 following components: saved components: provision of 40% had a high score in
BPCR and years and 763 money, identified a place of counselling on (1). giving birthcommunity exposure index
Guinea association of  The data women gave birth birth, arranged transport, at a health facility, 31% had a high score on the
each with collection was within the last 24  discussed the plan of birth  (2). advised about danger BP knowledge index
healthcare- completed in 6 months preceding with the partner/family, signs during pregnancy and  14% had a high score on the
seeking for weeks period. data collection) obtained approval for childbirth, CR knowledge index
institutional delivery plans from the (3). advised on any birth 81% had at least 1 ANC
birth. Exposure variables decision-maker/ partner preparedness, including 57% had 4 ANC visits

were counselling
on BPCR and
community level
maternal health
promotion.

The score of two was used as saving money, discussing
a cut-off point to dichotomise birth plans with family,

into high and low.

Additionally, birth
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arranging transport, and
arranging potential blood

donors. From the total score
preparedness was measured of 3, a cut-off point equal to

52% had facility birth for the
recent child

Birth preparedness was
positively associated with
the provision of counselling
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danger signs

Analysis to identify

factors associated

using the following
components: discussed on

or greater than two was used on BPCR AOR=4, attendance
to dichotomise into high and of more than 4 ANC visits

(Darmstadt et Examined the

al. 2010) impact of a
package of
community-

Bangladesh

with BPCR was
done only for
those who gave
birth within the
last 24 months to
reduce a recall
bias.

Cluster RCT. The analysis
Community health included women
workers did two  who gave birth in
home visits during the three years

based maternal the pregnancy and

facility birth, discussed meanslow exposure to counselling AOR=1.6, and BP knowledge
of transport, discussed how on birth preparedness. index AOR=2.2

to pay for birth service, According to this criterion,

identified possible blood 45% of women had a high

donors, saved money. A cut- BP/CR counselling index.

off point greater than or

equal to three was used to

dichotomise into high and

low BP.

Further, community exposure
index was created by
considering whether women
had exposure to community-

level maternal health
promotion, local health and
hygiene committee, other
community-level health
agents. A score equal to or

greater than two from a total

of three was used to
categorise it into high and
low.

Measured change in the
average composite score of
knowledge of obstetric
danger signs during the
antenatal period (0-10),
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The intervention consisted of The mean knowledge scores

multiple components,
including delivering
information on obstetric
danger signs while

for comparison at baseline
and end line were 1 & 2.2,
respectively, while the
intervention group's
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(Duysburgh et
al. 2013)

Burkina Faso,
Ghana and
Tanzania

and newborn
interventions.

Assessed
providers
counselling
practice on
seven danger
signs.

four visits during
the postpartum
period).

Facility-based
cross-sectional
study
Observation and
client exit
interview were
used to collect
data.

The observation
was to assess
providers

preceding the
survey.

(0-9).
At baseline 9,987
women in the
intervention and
11,153 in the
comparison group.
The number of
women who gave
live birth was: in the
comparison group
at baseline 2,644, at
end line 1,759, and
in the intervention
group at baseline
2,371 and end line
1,732.
Studied pregnant

ANC at health
facilities.

To avoid potential
bias, women
participating in
client exit interview
were not the same
as those
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during childbirth (0-11) and
during the postnatal period

The number of danger signs
was 10 during pregnancy, 11
during childbirth and 9 during
the postpartum period.

community health workers
visited home during
pregnancy.

Seven individual danger signs Counselling on seven danger
women attending were assessed by exit client
interview approach.

signs was observed directly.
The seven danger signs were
(i) vaginal bleeding, (ii)
convulsions, (iii) severe

knowledge score at baseline
and end line were 1.1 & 2.9,
respectively.

The increase in the mean
number of obstetric danger
signs was significantly
higher (1.8) in the
intervention group than 1.1
in the control group.

Awareness of danger signs
among the women was
poor.

In Burkina Faso, 58.2% were
unable to mention any of

headache with blurred vision, the seven danger signs; in
(iv) fever and being too weak Ghana, 21.7%; and in

to get out of bed, (v) severe
abdominal pain, (vi) fast and
difficult breathing, and (vii)
swelling of fingers, face and
legs.

Tanzania, 30.0%. Only three
of 644 women interviewed
in Burkina Faso were able to
mention all seven danger
signs, in Ghana, one of 710
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counselling participating in the women, and in Tanzania,

practice and exit observation.

client interview

wastoassessa  The study planned

client’s knowledge to observe at least

of obstetric 35 ANC

danger signs. consultations and at
least 60 women in a
client exit interview
in each health
facility. Twelve
health centres were
involved in each
country.

The number of
women observed
was 411 in Burkina
Faso, 420 in Ghana,
and 418 in Tanzania.

The number of
women included in
the exit client
interview was 644 in
Burkina Faso, 710 in
Ghana, and 611 in
Tanzania.
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The most counselled danger
signs were severe abdominal
pain (66.4%) followed by
vaginal bleeding (51.6%) in
Burkina Faso, vaginal
bleeding (60%) followed by
severe abdominal pain in
Ghana, vaginal bleeding
(57.2%) followed by severe
abdominal pain (54.3%) in
Tanzania. The least

counselled danger signs were

swelling of extremities and
face in Burkina Faso (11.4%,

convulsions in Ghana (38.6%)

and fast and difficult
breathing in Tanzania
(25.6%).

From observation, about 1/3
of women were not
counselled in any of the
seven danger signs.

Only 5.4% of women in

Burkina Faso, 30.0% in Ghana

and 22.5% in Tanzania were
counselled on all seven
danger signs.

none of the 611 women
interviewed was able to
mention all seven danger
signs.

Awareness of danger signs
matches the danger signs
counselled on
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Health staff with a higher
educational level provided
better counselling in Burkina
Faso. Still, in Tanzania, some
of the less educated health
cadres offer better
counselling than their higher-
educated colleagues.
(Eze et al. To assess the Non-randomised Pregnant women  Reported individual (discrete Women received information Women's knowledge of
2020) influence of experimental from rural are aged variables) of each danger sign on obstetric danger signs danger signs significantly
community  study. 18 and above. as well as a composite score from trained increased from 3.96 to 4.31
behaviour  The interventions of knowledge danger signs  health workers (64.5%), radio after the intervention.
change included advocacy The sample was 150 that women knew. (21%) and print media (7.3%). The study explained that
intervention in visits and before the the increase in knowledge
Nigeria improving BPCR stakeholder intervention and of danger signs could be
engagement, 153 after the due to information from
training of intervention. healthcare providers.

community health
workers, and
household
members and
community
leaders on BPCR,
facilitation of
emergency
transport scheme.
Trained CHWs
provided training
to pregnant
women on BPCR

142



Citationand Aim Study design Population and Measure of knowledge of  Counselling on danger sighs Knowledge of obstetric
country number of obstetric danger signs offered danger signs
participants
and distributed
IEC materials that
contained
information on
danger signs, and
childbirth.
(Gebreetal. Assessed PBCR Community-based 569 pregnant The study did not emphasise Did not report details about The number of women who
2015) and its cross-sectional women (gestational knowledge of obstetric counselling provision on knew at least two danger
associated study age of at least three danger signs. Taking BPCR as obstetric danger signs. signs was reported 40.4%
factors. months) were an outcome variable, the during pregnancy, 67.3%
selected through  study included knowledge of However, the regression during childbirth and 28.8%
Ethiopia multi-stage obstetric danger signs as an  result of the study indicated during the postpartum
sampling. independent variable. In the 83.3% of women received period.
regression model, knowledge counselling on obstetric
The provision of of obstetric danger signs was danger signs.
counselling was dichotomised into two
assessed among 342 (stated as women who had
women, and knowledge of at least two
knowledge of danger signs and rated as
danger signs was  'yes' and 'no').
Women who had BPCR on at
least 3 out of 5 components
were considered well
prepared.
(ljang et al. Assessed BPCR. Facility-based 345 pregnant A woman was considered as 53% received information on Regarding the knowledge of
2019) Cross-sectional ~ women (gestational knowledgeable for obstetric danger signs unforeseen problems during
age of more than 32 danger signs if she could pregnancy, leading to the
weeks) attending  spontaneously mentionat  27.8% of them testified being woman's death, 305(88.4%)
Cameroon ANC at least three of any danger provided with information on reported that it was
governmental signs. possible, while 40(11.6%)
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(Jennings et al. Examined the

2010)

Benin

effect of a job
aids-focused
intervention on
quality of
counselling and
maternal
understanding of
care for mothers
and newborns.

health facilities

were included in theBPCR was categorised into

analysis.

Convenient
sampling was
utilised (based on
their willingness).

RCT (pre-and post-686 pregnant

intervention). women (415
intervention and

The intervention 271 in the control

was the use of job group).

aids and staff Also, 55 ANC

training. providers were
involved in the
study.

"prepared" and "not
prepared" based on the
following seven components:
identified

health facility, saved funds for
birth/complications,
identified means of
transportation in
birth/emergency, identified
blood donors, packed
necessary materials for birth,
identified decision-maker and
birth companion.

Maternal knowledge was
measured based on the
proportion of women with
knowledge of at least three
items within each topic area.
This means maternal
knowledge of obstetric
danger signs was measured if
she recalls at least three
danger signs.

The change in knowledge
accounted by the
intervention was measured
before and after the
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obstetric danger signs during responded that it was
ANC follow-up impossible.

87.5% knew some of the
danger signs.

Vaginal bleeding was the
most known 73.9%,
followed by severe
abdominal pain 40.6%, high
fever 21.2%, abnormal
foetal movement 17.4%.

Counselling job aids were 51% of pregnant women in

developed. the intervention and 36% of
The job aids are pictorial women in the control group
cards that contained received the recommended
culturally appropriate messages.

pictures designed to facilitate The difference in difference
counselling sessions. The aids result showed an increased

are based on the national number of women who
ANC guideline. The could recall at least three
counselling card has two obstetric danger signs.

sides, one side has a list of  In the control group, the
key messages to the provider percentage of women who
guiding his/her counselling, mentioned at least three
and the other side consists of danger signs increased by
pictures illustrating the 4.5%, whereas it increased
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Knowledge of obstetric
danger signs

(Karkee et al.
2014)

Examined the
role of obstetric study

Prospective cohort701 pregnant

intervention in both the
intervention and control
groups.

Obstetric knowledge was
women (at least five measured using five
months gestation). components in which each
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messages to the pregnant
woman.

by 33.2% after the
intervention in the

The messages conveyed usingintervention group. The

the cards include general
pregnancy care, BPCR,
obstetric danger signs, clean
delivery, and newborn care.
ANC providers took training
on how to use job aids.

Ten step process was

difference-in-difference
result showed that the
intervention's net effect
was 28.7, which means the
use of job aids and staff
training increased the
women’s knowledge of

followed in counselling which obstetric danger signs by

includes: 1) present the topic,

2) ask the woman, 3) present
the counselling card, 4) ask
the woman what she sees on
the card, 5) encourage the
woman what message she
thinks the card conveys, 6)
based on the woman’s
response, elaborate on
messages provided on the
card, 7) verify the woman’s
understanding, 8) encourage
her to ask questions, 9)
summarise, 10) check the
back of the card all messages
have been discussed.

The entire cohort was
exposed to counselling on
obstetric danger signs, BPCR,

28.7%.

During pregnancy, vaginal
bleeding was the most
common mentioned danger
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knowledge on component was and information on a facility sign 74.2%, followed by
SBA. dichotomised into yes/no birth. swollen hands and body
Nepal based on whether any of the 38.7%.
specific danger signs during About three fourth of
each phase are mentioned or women received
not. information on pregnancy
Danger signs used during and childbirth, and the
pregnancy include vaginal source of information was
bleeding, swollen hands and healthcare professionals,
body, severe abdominal pain, community health workers,
loss of consciousness and families, relatives
convulsions, blurred vision,
severe headache and fever Although all cohorts were
exposed to counselling
service, not all women
received SBA. There was
15% home birth.
Kusuma et al. Studied birth Cross-sectional 458 womenwho  Reported women who knew The study reported whether 13.1% knew at least one
2018) preparedness, migrated to the at least one danger sign women had received danger sign.
place of birth slum areas of Delhi information on obstetric
and its city in the last 10 danger signs or not.
India determinants months were Accordingly:

among migrant
mothers.

studied for their
most recent
childbirth.
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13.1% received information
on obstetric danger signs

Severe headache with blurred

vision 11.4%
Convulsions or loss of
consciousness 10.7%
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(Lakew et al.
2016)

Ethiopia

(Lori et al.
2014)

Ghana

Assessed the
association of
BPCR with SBA
and postnatal
care uptake

Examined
women's
understanding
and recognising
obstetric danger
signs

Descriptive
qualitative

Community-based 728 women who
cross-sectional

gave birth within

Reported good knowledge
versus poor knowledge using

the last 6 months of the mean as a cut-off value.
data collection were Number of danger signs in

included in the
analysis.

three phases was identified 5
during pregnancy, 4 during
childbirth, and 6 during
postpartum. Women had
good knowledge if they knew
above 17 danger signs.

68 pregnant womenwomen's knowledge of

were selected by
convenient
sampling technique.

obstetric danger signs was
assessed by considering
women's ability to
spontaneously recognise and

signs and their ability to

differentiate from other

minor pregnancy-related
discomforts
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Prolonged labour 10%
Vaginal leakage 10%

High fever with or without
abdominal pain 10.9%
Decreased or absence of
foetal movements 10%
Reported advice on BPCR

The study reported 68.8% of

women received advice on
BPCR during their ANC.
However, the study did not
specify the components of
BPCR.

One-hour antenatal health
education covering the
following contents was
provided to all pregnant

57% had good knowledge of
obstetric danger signs

Women were able to
mention obstetric danger
sings, including pain,
bleeding, fits, headache,

women in the waiting room. and excessive vomiting.
understand individual danger The contents of the educationWomen also mentioned

include nutrition, self-care,
danger signs and newborn
care.

some pregnancy
discomforts as danger signs
which are normal such as
sleeplessness, urinary
frequency, loss of appetite,
swelling of lower
extremities and wrists
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Knowledge of obstetric
danger signs

(Lori et al. Studied Prospective cohort240 pregnant No prior operationalised At their initial ANC visit and
2017) improving health women (120 in definition was reported. following the baseline
literacy through GANCand 120in  But obstetric danger signs interview, pregnant women
GANC individual ANC). known by the women were were grouped into the
Ghana reported in the results by intervention (GANC) and the
comparing women in GANC comparison (individual ANC)
versus individual ANC group.

The same education content,
provider and women sitin a
circular arrangement: used
storytelling, role-play,
experience sharing, and
demonstration for their
discussion for 60 minutes.
Health literacy was set as an
integral component of the
sessions.

Among the seven modules

developed, one was
informing women about
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This indicates a
misunderstanding of
women to recognise danger
signs

Women were often unclear
when to seek care for
complications

Women in GANC recalled
self-care behaviour that
they learnt during session
more significantly than
women in individual ANC.
Women in GANC better
recalled danger signs than
women in individual ANC.
Obstetric danger signs
known by the women were:
Vaginal bleeding 99% in
GANC and 97.6% in
individual ANC

Fever 24% in GANC and
18.1% in individual
abdominal pain 46% in
GANC, and 28.9% in
individual ANC

swollen face 72% in GANC,
73.5% in individual ANC
Blurred vision 91% in GANC
77.1% in individual ANC
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danger signs during the third Reduced or no foetal
visit. movement 17% in GANC
and 16.9% in individual
Picture cards were usedto  ANC.
facilitate discussions.
(Mullany et al. Studied the Facility-based RCT Pregnant women  Using seven questions, the  The intervention groups Knowledge increased in a
2009) impact of Women were receiving ANC ata study reported a change in  received counselling. higher proportion for those
involving men in grouped into threehospital in knowledge using the median who received the
maternal groups (women  Kathmandu. as a cut-off point. Women in the intervention intervention compared to
Nepal healthcare and their A ‘change in knowledge’ groups received two health  the control groups.
services on husbands Three groups (two variable was created based education interventions, each
women's receiving intervention and  on the difference between lasting 35-minute delivered inThe mean knowledge of
knowledge of  education one control). each woman’s baseline and a private room in the hospital danger signs significantly
obstetric danger together, women The baseline samplefollow-up knowledge score. (either alone or with their increased among those who
signs receiving included 145 A score of more than the husband). received intervention in a
education alone, couples in the first median was consideredas ~ Women in the control group couple (by 0.61) compared
and women intervention group, high. However, these seven received routine ANC and no to the control group (by
receiving no 140 women in the questions were not directly antenatal education. 0.34).
education second intervention asking danger signs; instead,

(control). Control
groups were
offered with a
flier, and
intervention
groups received
antenatal health
education at
baseline and 2nd
intervention later

group, and 149
women in the
control group.
Sample in follow-up condom, STls, breastfeeding,
intervention
included: 133
couples and 130
women alone.

Sample in the end
on. line included: 133,

they were about the timing of

pregnancy risks, pregnancy
complications, the use of a

family planning, and weight
gain during pregnancy.
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125 and 128,
respectively.
Systematic sampling
was used to
approach the study
participants.
(Mutiso et al. Assessed BPCR Cross-sectional 394 pregnant Described each danger sigh  72.1 % received counselling 67% knew at least one
2008) descriptive study women (gestational and reported the percentage on danger signs danger sign.
The client exit age >32 weeks of women who knew at least
interview was attending) attendingthree danger signs. Only 6.9% knew three or
Kenya used immediately ANCin more danger signs.
after ANC visit governmental
health facilities Haemorrhage was the most
were selected using known danger signs (64.2%)
systematic followed by reduced foetal
sampling. movement (20.6%)
(Mwilike et al. Assessed Health facility- 392 postpartum Nine danger signs were Antenatal health education 57.8% of women were able
2018) pregnant based cross- women seeking considered to assess was provided in the form of to mention 1 to 3 danger
women's sectional immunisation for women's knowledge of group sessions for women  signs.
knowledge of their children were obstetric danger signs. These attending a health facility.  31% of women able to
Tanzania obstetric danger selected using include vaginal bleeding, 87.5% of women self- mention at least four

signs during
pregnancy

proportionate
sampling.

severe headache with blurredreported they heard about

vision, convulsions, severe
abdominal pain, too weak to
get out of the bed, fast or
difficulty breathing, reduced
foetal movement, fever,
swelling of face and hands.
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danger signs during
pregnancy.

The source of information
was the reproductive health
clinic for 81.8% of women,
social gathering (17.4%) and
radio (0.8%).

danger signs.

The most known danger
sign was vaginal bleeding
(81.2%).

The mean score of the
knowledge was 3.

2.7% of women were
unable to mention any
danger sign.
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Counselling on danger signs
offered

Knowledge of obstetric
danger signs

(Nkamba et al. To assess the

2021) level of
agreement on
receipt of
counselling on

Democratic

Republic of signs between

Congo (DRC) direct

observation of

antenatal

consultation and
women’s recall

in the exit
interview.

A cross-sectional
study based on
the DRC Service
Provision
Assessment survey

obstetric danger was conducted

between 2017 and
2018.

A woman was said "had no
knowledge" if she could not
mention any danger sign,"
had low knowledge" if she
could mention one to three
danger signs and "had
sufficient knowledge" if she
could mention four or more
danger signs.

ANC attendees wereMeasured seven obstetric
observed while they danger signs during

receive ANC and
were interviewed.

Included 4512
women in the
analysis.

pregnancy (vaginal bleeding,
fever, swollen face or hands,
tiredness or breathlessness,
headache or blurred vision,
cough or difficulty of
breathing, and reduced or no
foetal movement).

The number of danger signs
reported by the women in
the exit interview was
compared with the number
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Nurse-midwives provided
information about nutrition,
birth preparations, obstetric
danger signs, and
vaccinations.

Women were advised to visit
a nearby health facility for
care when they recognise a
danger sign during
pregnancy.

The most common danger
signs mentioned was vaginal
bleeding (81%) followed by
swelling of faces and hands.

Educational level, marital
status, gravidity, ANC
reception were not
associated with knowledge
of obstetric danger signs
during pregnancy. Older
women were 1.6 times
more likely knowledgeable.
17.4% of women recognised
danger signs in their last
pregnancy

The occurrence of counselling More than two-thirds of
on obstetric danger signs was women knew at least one

measured by direct
observation of ANC
consultation.

35% of women were
counselled on any obstetric
danger sign.

28.4% of women reported

danger sign, half knew at
least two danger signs, and
no woman knew all danger
signs.

55% of women knew vaginal
bleeding danger signs.

26% knew fever.

that they received counselling9% knew swollen face or

during the current ANC
contact.

17% counselled on vaginal
bleeding.

hands.
10% knew tiredness or
breathlessness.



Citationand Aim Study design Population and Measure of knowledge of  Counselling on danger sighs Knowledge of obstetric
country number of obstetric danger signs offered danger signs
participants
of danger signs counselled. 17% counselled on fever 10% knew headache or
Then, the proportion of 6% counselled on swollen blurred vision.
positive and negative face or hands. 2% knew cough or difficulty
agreement was computed. 8% counselled on tiredness orbreathing.
breathlessness. 18% of women knew
Reported the mean number 9% counselled on headache reduced or no foetal
of obstetric danger signs or blurred vision. movement danger sign.
known by the women. 4% counselled in cough or
difficulty breathing. Women'’s knowledge of
18% counselled on reduced danger signs was
or no foetal movement. significantly higher among
multigravida, those who
attended private health
facilities, received
subsequent ANC visits, and
varied by provinces where
they were from.
(Nurainiand  The study Quasi- 60 pregnant women Knowledge was scored from 0Counselling was one of the  Before the intervention,
Parker 2005) compared the experimental: (30in the to 100 using questionnaires components in GANC. there was no knowledge
effect of the (villages where  intervention and 30 to assess women's knowledgeWomen in the intervention difference between the
routine ANC and women residing  in the control of ANC. group were counselledina intervention and control
the new were grouped into group) group. groups (81 vs 80). After the
Indonesia approach to ANC the intervention Mean knowledge score was intervention, the mean

on the pregnant and control
women's groups).
knowledge of
ANC.

Women in the
intervention and
control villages

used to compare between

the two groups (intervention

and control groups)

The score of knowledge was

categorised into good
152

knowledge score was higher
in the intervention group
(90.72) than in the control
group (81.28).
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visited ANC at (scoring >70) and poor
least once for the (scoring<70).
recent pregnancy.
Women from the
intervention
villages received
GANC, whereas
the women from
the control villages
received individual
ANC at a health
facility.
(Pembe et al. Assessed rural Community-based 1118 women who No cut-off point used; Of those who attended ANC 51.1% of women knew at
2009) women's cross-sectional had been pregnant instead, at least one danger (1100), 16.3% of women least one obstetric danger
awareness of in the last two years sign in any of the three received advice on obstetric sign that can occur at any
danger signs and were selected using phases was used to develop complications during ANC phase.
complications. multi-stage regression modeling. visits, and 38.2% of women  26% of women knew at
sampling. advised to use a health least one danger sign during
Tanzania facility during childbirth. pregnancy.
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9.6% of women mentioned
vaginal bleeding during
pregnancy as a danger sign
Women who completed
secondary education or
more had 5.8 times more
likely to know obstetric
danger signs in any phase.
Knowledge of obstetric
danger signs increased with
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Study design Population and
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participants

Measure of knowledge of
obstetric danger signs

Counselling on danger sighs Knowledge of obstetric
offered danger signs

age, number of births,
number of ANC visits,
birthing at a health facility,
and reception of
information on obstetric
danger signs during ANC
visits.

Facility-based Not operationally defined, = Observation and client exit  Danger signs mentioned by

(Pembe et al. Assessed the 438 pregnant

2010) quality of ANC  cross-sectional women were and each danger sign was interview result revealed that the women include:
with respect to study observed during the reported separately. women were counselled on
counselling client-provider obstetric danger signs during vaginal bleeding 74%
provision Data collection interaction, then 3 their ANC visits. headache/blurred vision
Tanzania employed dropped out in exit 55%,

observation of
client-provider
interaction and
exit client
interviews with
pregnant women.

interview, leaving
435 pregnant
women included in
the exit interview
and analysed.

32 ANC providers
were observed
while providing
ANC.
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42% of women were not
informed of any danger signs.
8.7% of women were
informed of all seven danger
signs.

The most commonly
informed was vaginal
bleeding 50% followed by
blurred vision/severe
headache 45%

Nurse auxiliaries were nearly
3.7 times more likely to
inform on obstetric danger
signs compared to registered
nurses, and public health
nurses were 2.5 times more
likely to inform on obstetric

severe abdominal pain 38%,
swollen hands and face
46%,

Fever 28%

baby stops movement 15%,
and

excessive
tiredness/breathlessness
18%.
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danger signs compared to the
registered nurses

The median provider-client
interaction duration was 10
minutes, ranged from 2-54
minutes. The result from
observation indicated that
the ANC provider

counselled women on
Vaginal bleeding (50%),
headache/blurred vision
(45%),

severe abdominal pain (33%),
swollen hands and face

(32%),
Fever (28%),
Baby stops movement (26%),
and
Excessive
tiredness/breathlessness
(19%).
(Perreiraetal. Assessed the Quasi- Pregnant and All respondents were asked if Multiple interventions Women who could recall at
2002) effectiveness of experimental postpartum women they had heard of danger 1. Clinic-based intervention: least one obstetric danger
IEC to increase followed by three signs during pregnancy. healthcare providers offered sign increased from 66% at
awareness of surveys: the first In the first clinicc  Respondents who had heard information for the pregnant baseline to 98% at the end
obstetric danger two were clinic-  based survey, all of danger signs were then women using purposely line among women who
Guatemala signs based and the 637 women were  asked to name these danger designed desktop flipcharts received counselling from
third was interviewed. signs. and by distributing the ANC using flipcharts.
community- In the 2nd clinic- educational calendar which

based). based survey, 163
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Knowledge of obstetric
danger signs

women were

The three surveys interviewed.

(the first clinic

based is baseline For the 3rd survey
survey, the second (community-based),
clinic-based survey380 pregnant

was conducted  women and 258
during or after the postpartum women
intervention, and were randomly

the third was selected in their 1st
community based 3 months.

after the two

surveys). Total sample: 1438
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could be kept in the client's
billfolds.

2. Radio message
intervention: promoting
women to seek healthcare in
case of obstetric
complications.

3. Women groups: Women
groups participated in
discussions designed to
increase women's awareness
of obstetric complications.

Nurses and auxiliary nurse-
midwives received training in
the use of flip charts and
communication and
counselling skills.

Counselling was guided by
following 10 Golden rules of
counselling outlined on a
poster.

Nurse-midwives also received
five printed bulletins focusing
on maternal and perinatal
health education,
summarising technical
information, and discussing
strategies to improve service
provision and quality of care.

Clinic-based interventions
(counselling using flipcharts
and provision of educational
material) increased the
likelihood of women'’s
knowledge of obstetric
danger signs by 16, and this
increased by 20 when radio
messages were a source of
information on obstetric
danger signs additional to
clinic-based counselling.
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Provision of counselling on
obstetric danger signs
increased by 15% (from 12%
to 27%) when ANC providers
used flipcharts and by 12%
(from 3% to 15%) by
distributing educational
materials.
(Salemetal. Assessed Community-based 372 women in their Considered when women Information on obstetric Knowledge of at least one
2018) knowledge of  cross-sectional 1st-year postpartummentioned at least one complications was assessed danger sign during
obstetric danger period were danger sign as knowledgeableby asking clients whether pregnancy was 80.9%
signs and selected they have received during Fever was the most
associated conveniently. Danger signs listed were their ANC as 99.2% of women common mentioned danger
factors vaginal bleeding, swollen attended ANC at least once  signs 41.1%

Madagascar hands and body, loss of during their recent Receipt of the information
consciousness and pregnancy. on obstetric danger signs
convulsions, blurred vision, was significantly associated
headache, fever, acute 70.8% of the women self- with knowledge of obstetric
abdominal pain, absence of reported that they received danger signs
foetal movement. information about potential

problems during pregnancy,
childbirth or postpartum.
(Sarker et al. Studied ANC  Facility-based Healthcare Reported the proportion of Counselling on obstetric Only 54% of women were

2010)

Tanzania

provision and
knowledge of

cross-sectional providers and
that used a mixed- pregnant women.

obstetric danger method

signs

Quantitative study:
Quantitative data 35 health workers
were collected by and 28 women and

women who could mention atdanger signs was 61% from
the observed result and 100% danger sign during
from the health workers' self- pregnancy.

least 1 danger sign
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report.
The provision of counselling
was measured against the

able to mention at least one

Additionally, 82% of women
decided to use SBA.
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using observation 12 women in the checklist from the national
of service follow-up. ANC guideline in which
provision and Therefore, the total counselling of every woman
interview of healthsample was 75. on obstetric danger signs is
workers expected to be given during
each ANC visit.
(Shukla etal. Assessed A facility-based 130 pregnant Not clearly stated in the Counselling was considered The percentage of women
2019) women's BPCR prospective study women were methods section, but the as the main exposure variable who knew more than eight
before and after (pre-and post- initially followed study result included the in assessing women’s BPCR. danger signs was 26.1%.
counselling. counselling) After one month of proportion of womenwho  Women’s knowledge of Knowledge of eight or more
follow-up, 44 were knew more than eight danger obstetric danger signs was  danger signs significantly
India lost to follow-up signs assessed before and after increased after counselling.

giving 86 women
remaining in the
study.

An index of BPCR was
constructed, which consisted
of seven indicators that
include: percentage of
women who knew at least
eight danger signs,
percentage of women who
knew about transportation,
percentage of women who
knew about financial
assistance, percentage of
women who availed ANC in
the 1st trimester, percentage
of women who identified
skilled birth attendant,
percentage of women who
identified mode
transportations, and
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counselling.
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percentage of women who
saved money.
Therefore, knowledge of
obstetric danger signs was
measured in terms of
women's ability to cite at
least eight danger signs.
(Smeele etal. Assessed Facility-based 350 pregnant Women's knowledge of 59.4% received counselling  There are two different
2018) practice around cross-sectional women who were individual obstetric danger  on danger signs during results for the same
and factors referred and signs was reported in the pregnancy, childbirth, or the variable. The percentage of
associated with admitted to result section Postnatal period. women who could mention
BPCR emergency obstetric at least one danger sign was
care service. 82.3% in the abstract
Rwanda section but 84.6% in the

main document.
6.6% could mention at least
3 during three phases.

Knowledge of at least 2
danger signs was 31.7%
during pregnancy, 16.57%
during childbirth, and
15.43% during postpartum.
Vaginal bleeding was the
most known danger sign
61.1%.
Knew none of the danger
signs during pregnancy
15.4%
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(Sripad et al. Examined  Qualitative using 42 women aged Obstetric danger signs relatedWomen’s experience in Qualitative narratives
2019) healthcare- Health belief between 17-48 who to pre-eclampsia/eclampsia maternal healthcare service indicated women had
seeking model suffered from pre- was the focus to assess uptake during ANC, SBA at  limited awareness of the
behaviour of pre- eclampsia were women's awareness of birth, and PNC was included signs and symptoms of pre-
eclampsia involved in the obstetric danger signs in the study with more eclampsia and eclampsia.
Nigeria survivors study. emphasis on respectful and Poor quality of provision of
non-judgmental care. messages on obstetric
complications was cited as
the main reason while
awareness did not vary by
age, educational status, and
parity.
Women's experience of
respectful and non-
judgmental healthcare
service provision during
ANC, delivery, and postnatal
care had improved
healthcare-seeking
behaviour.
(Thapaetal. Assessed the Prospective non- Quantitative: Knowledge of obstetric Counselling was an integral Difference-in-difference did
2019) effectiveness of randomised pregnant women  danger signs was not part of GANC to improve not show a significant
group ANCby  clustered Qualitative FGDs:  categorised. The study knowledge as illustrated by change in SBA and
community controlled trial women, healthcare reported the proportion of  the figure in the conceptual completion of ANC.
health workers measuring providers, women who knew key dangerframework. However, there was a
and Midwives  difference-in- community leaders, signs during pregnancy in significant change between
Nepal difference of SBA government care  both the intervention and the baseline and end-line

before and after
the intervention.

providers,

control group.
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surveys in terms of SBA and
ANC completion.
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Also assessed the
change in the
knowledge of
obstetric danger
signs one year
after the
intervention.

The intervention
was a home visit
for both the
intervention and
comparison
groups, while the

intervention group

additionally
received GANC.
End line survey
was conducted
during the
postpartum
period.

Additionally, the
study involved a
gualitative study.

community health
supervisory staffs.

Key informant
interview was
excluded due to
poor quality.

Intervention 62
women, and
comparison 52
women

From the end line survey,
31% women in the
intervention group 10%
women in the comparison
group knew key danger
signs.

The difference in knowledge
change from baseline to end
line survey within the
intervention group was 2%
at the baseline and 31% at
the end line, whereas the
difference within the
comparison group was
changed from 2% to 10%.

(Vallely etal. Explored Community-based Reproductive age  Maternal knowledge of More than half (53.6%) of 39.9% of women were

2019) knowledge of  cross-sectional group women who obstetric danger signs was  surveyed women reported  aware of obstetric danger
obstetric danger survey had given birth defined as when the woman that they had received signs during pregnancy.
signs since 2010 or being
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Papua New pregnant in the can spontaneously mention information on obstetric Vaginal bleeding was the
Guinea recent surveys at least one danger sign. danger signs during ANC. most cited obstetric danger

(Woldeamanue Assessed

| et al. 2019)

Ethiopia

knowledge of
obstetric danger
signs

(2012-2013)

482 pregnant
women included in
the analysis.

Community-based 563 pregnant

cross-sectional

women were
selected through
multi-stage
sampling.

Women were considered
knowledgeable when they

signs.

Women who were informed
on obstetric danger signs
during ANC were more likely
to know obstetric danger
signs (unquantified).
Receiving counselling
increased the odds of
knowing any of the danger
signs by more than seven
times.

The study reported 51.9% of The overall knowledge of

292 women received

were able to mention at least maternal health education.

three danger signs in each
phase
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The study calculated the
proportion of women taking
the denominator the total
sample, while 34.1% of 192
women had no ANC
attendance.

Thus, the proportion of
women who received
maternal health education

obstetric danger signs was
37.5%.

56.1% of women were
knowledgeable of at least
three danger signs during
pregnancy.

Vaginal bleeding was the
most cited, 72.6%.

Factors associated with
knowledge of obstetric
danger signs included

would be 292/563-192=78.7%previous pregnancy history,

distance from the health
facility less than 20 minutes,
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Population and
number of
participants

Measure of knowledge of
obstetric danger signs

Counselling on danger signs
offered

Knowledge of obstetric
danger signs

’Total sample

47,971 women

The study also reported 60%
of women got information
from health workers while
the remaining got from
neighbours and media.

attending formal education,
receiving maternal health
education and urban
residence.
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Appendix 6 Variable measurement in study 1 and study 2

Variables Data type Variable categories Variable coding in
Stata

Age in years Metric - x302

Ever attended school Binary 1. Yes x303
2. No

Gestational age in weeks Metric - 0al22

Number of ANC visits Binary 1. Yes 0al23 r
2. No

Number of pregnancies Binary 1. First pregnancy 0al24
2. Not first pregnancy

Decision where to give birth Binary 1. At health facility xal25 1
2. Not at health facility

Facility location Binary 1. Urban ftype
2. Rural

Facility type Binary 1. Hospital facility
2. Non-hospital

Facility sector Binary 1. Government/Public mga_r
2. Non-government

Facility received supervision from Binary 1. Yes g350

the federal level 2. No

Facility received supervision from Binary 1. Yes g352a

the regional level 2. No

Facility received supervision from Binary 1. Yes g352d

the zonal level 2. No

Facility received supervision from Binary 1. Yes g352g

the woreda level 2. No

Presence of routine management Binary 1. Yes q410

meeting 2. No

Presence of health management Binary 1. Yes q460

information system (HMIS) 2. No

ANC guidelines present Binary 1. Yes q1409
2. No

ANC providers’ sex Binary 1. Male cprovsex
2. Female

ANC providers’ profession Binary 1. Nurses or Midwives profession
2. Others

ANC providers received training  Binary 1. Yes gql422a
2. No

ANC counselling Metric
Knowledge of danger signs Metric

counsellingscore
knowledgescore
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Appendix 7 Structural model showing the effect of ANC counselling and maternal
health literacy on women’s decision to give birth at a health facility

x303
0al123_r
urban1 x302
hospital
oa122
wore_sup fed_sup1
co{nsellingsc profession
inter
mga_r

(N.B: x303= Ever attended school, 0oa123_r= ANC is revisit, urban1= facility is urban, hospital=
facility type is hospital, wore_supl= facility is supervised at woreda or district level,
counsellingscore=the number of danger signs included in counselling, mga_r= facility owner is
government, knowledgescore= number of danger signs that the women knew, xal25 1=
women’s decision to give birth is at a health facility, x302= women’s age in years, oal22=
gestational age in weeks, profession= profession is Nurse or Midwife, inter= interaction term of
school attendance and knowledge of danger signs.) The values with the corresponding arrow
represent the adjusted 8 coefficient.
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