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Abstract
Background: Maternity referral systems have been under-documented, under-researched, and under-theorised.
Responsive emergency referral systems and appropriate transportation are cornerstones in the continuum of care
and central to the complex health system. The pathways that women follow to reach Emergency Obstetric and
Neonatal Care (EmONC) once a decision has been made to seek care have received relatively little attention. The
aim of this research was to identify patterns and determinants of the pathways pregnant women follow from the
onset of labour or complications until they reach an appropriate health facility.
Methods: This study was conducted in Renk County in South Sudan between 2010 and 2012. Data was collected
using Critical Incident Technique (CIT) and stakeholder interviews. CIT systematically identified pathways to healthcare
during labour, and factors associated with an event of maternal mortality or near miss through a series of in-depth
interviews with witnesses or those involved. Face-to-face stakeholder interviews were conducted with 28 purposively
identified key informants. Diagrammatic pathway and thematic analysis were conducted using NVIVO 10 software.
Results: Once the decision is made to seek emergency obstetric care, the pregnant woman may face a series of
complex steps before she reaches an appropriate health facility. Four pathway patterns to CEmONC were identified of
which three were associated with high rates of maternal death: late referral, zigzagging referral, and multiple referrals.
Women who bypassed nonfunctional Basic EmONC facilities and went directly to CEmONC facilities (the fourth
pathway pattern) were most likely to survive. Overall, the competencies of the providers and the functionality of the
first point of service determine the pathway to further care.
Conclusions: Our findings indicate that outcomes are better where there is no facility available than when the woman
accesses a non-functioning facility, and the absence of a healthcare provider is better than the presence of a noncompetent provider. Visiting non-functioning or partially functioning healthcare facilities on the way to competent
providers places the woman at greater risk of dying. Non-functioning facilities and non-competent providers are likely
to contribute to the deaths of women.
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Background
Worldwide 300,000 maternal deaths occur every year
[1]. Maternal death is “the death of a woman while pregnant or within 42 days of termination of pregnancy, irrespective of the duration and site of the pregnancy, from
any cause related to or aggravated by the pregnancy or
its management, but not from accidental or incidental
causes” [2]. A maternal near miss is when “a woman
who nearly died but survived a complication that
occurred during pregnancy, childbirth or within 42 days
of termination of pregnancy” [3]. Maternal mortality is a
good indicator of the availability of health services. A
peak in maternal mortality occurs during the intrapartum period around childbirth and the first day postpartum [4]. Hence Filippi et al., in the Lancet series on
maternal survival [5], called for a clear strategic vision
that prioritises the intrapartum period in order to reduce
maternal mortality. The main reasons for maternal
deaths are the lack of skilled birth attendants, remoteness of health facilities in relation to catchment area,
delays in referral for emergency obstetric care, and poor
implementation of interventions at the facility level [4, 6].
Responsive emergency referral systems, clear referral
protocols and appropriate transportation at the first level
of care are cornerstones in the continuum of care and a
crucial part of the health system to ensure timely and
appropriate transfer to comprehensive emergency obstetric and neonatal care (CEmONC).
There is growing evidence to show the profound negative impact of conflict on maternal mortality: populations
that have experienced armed conflict have among the
highest rates. O’Hare et al. [7] compared the adjusted
maternal mortality ratio of 21 African countries that have
experienced recent armed conflict with 21 African
countries that have not. They found that the median
adjusted maternal mortality is significantly higher in
countries with recent conflict (1000 per 100,000 births)
compared to countries that had not had such conflict (690
per 100,000 births; p = 0.005) [7].
The social determinants of health and related social
rules and taboos in South Sudan have all been affected
by the conflict [8, 9]. Women in South Sudan face
alarmingly low maternal health status as indicated by
the high maternal mortality ratio (2037 per 100,000 live
births) [10]. These women have very little control over
reproductive decisions and have been exposed to sexually transmitted infections and unwanted pregnancies
[9]. The war placed high pressure on them to reproduce
as a national obligation [11]. South Sudanese women are
caught in a vicious cycle of high fertility and high child
mortality leading to high maternal morbidity and
mortality [12]. Utilisation of maternal healthcare services
is very low; less than 20% of women receive four antenatal visits during their pregnancy, and less than 20% of
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deliveries are attended by skilled birth attendants. The
caesarean section rate is 0.6% [10, 13–15]. Less than 4% of
women use family planning: the most common method is
the lactation amenorrhea [8, 16].
Maternity referral systems have been under-documented,
under-researched, and under-theorised [17]. The pathway
that women follow to reach EmONC, once a decision has
been made to seek care, has received relatively little attention [18]. The research presented in this article identifies
such patterns and determinants of pathways pregnant
women follow from their homes once a decision to seek
help during labour has been made until they reach an
appropriate health facility.
Context: South Sudan

South Sudan has suffered from civil conflict for most of
the time since the independence of Sudan in 1956. More
than two million people are estimated to have died since
1956, and more than four million were internally displaced or became refugees. A comprehensive peace
agreement was signed in 2005, ending the civil war.
South Sudan gained independence in 2011. Since new
internal conflicts in December 2013, the country has experienced repeated eruptions of violence and political
instability.
Health services were very limited in southern Sudan
during the colonial period (1898-1956) when missionaries
provided most of the formal health care [19]. During the
civil wars, health services in southern Sudan were
provided and controlled by official government authorities
in Khartoum and were restricted to a few major ‘garrison
towns’. Health services in the area controlled by the rebel
Sudan People’s Liberation Army / Movement (SPLA/M)
were largely provided through humanitarian channels by
Non-Governmental Organisations (NGOs), Faith Based
Organisations (FBOs) and UN agencies. In the late 1990s,
the SPLA/M created a secretariat of health and a department for relief operations to oversee the provision of
health services in areas under their control [20, 21]. As
a result of the comprehensive peace agreement in 2005
a decentralisation policy was adopted in which the
main aim was to devolve power to a hierarchy of local
authorities [22].
Currently (2017), the Ministry of Health in South Sudan
operates through a decentralised structure operating at
four levels: community, county, state and central. Services
are delivered through the following: Primary Health
Care Units (PHCUs), Primary Health Care Centres
(PHCCs), County Hospitals (CH) and State Hospitals
(SH) / Teaching Hospitals (THs) [23]. The Community
level services (PHCUs and PHCCs) implement the
Basic Package of Health Services (BPHS) which consist
of interventions to improve maternal and child health
and nutrition, and control communicable and non-
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communicable diseases [24]. The Ministry of Health
proposed that each PHCU would have one professional
midwife and four medical assistants; and each PHCC
would have three professional midwives, one health
visitor, four medical assistants, ten professional nurses,
one pharmaceutical technologist and two laboratory
technologists. [25] Several of PHCUs and PHCCs are
currently not functioning in this way [23]. Challenges
include poor coordination and unclear lines of responsibility between the levels of the health system and
stakeholders [26]. Most of the existing health facilities
are in poor condition and are inadequately equipped,
with minimal operational capacity and scarce human
resources including physicians (latest reported rate of 1
per 65,574 population) and midwives (1 per 39,088
population) [27]. In addition, the general infrastructure,
such as roads and telecommunication systems, are
weak, with access further impeded by insecurity [28].
South Sudan’s Reproductive Health Strategic Plan
2013 – 2016 provides a national framework for the
promotion and implementation of reproductive health
programmes and delivery of services in South Sudan.
The strategic plan proposes the integration of Reproductive Health Services as one of the components of the
BPHS and the implementation of the basic and comprehensive EmONC as the foundation for universal access
to health under the BPHS. However, the strategic plan
indicated clearly the limited number of facilities and the
shortage of human resources to manage obstetric and
neonatal emergencies [25]. The South Sudan EmONC
needs assessment in 2013 indicated that South Sudan
had only 10 functioning BEmONC and 14 CEmONC
facilities with an estimated deficit of 77 BEmONC and 8
CEmONC facilities [29, 30].

Methods
Study population and setting

This research is part of a study that was conducted from
2010 to 2012 in Renk County to gain an in-depth understanding of access to maternal healthcare in South Sudan
to inform local policy and practice [31–33]. Renk County
is one of the 13 counties that constitute the Upper Nile
State in South Sudan. It is located in the northern part of
the state, close to the international border with Sudan.
In the April 2010 census, the population of Renk
County was 137,751 with 29,589 women of reproductive
age (15–49 years) [34].

Study design

This qualitative research used two data collection
methods: Critical Incident Technique (CIT) and stakeholder interviews.
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Critical incident technique (CIT)

CIT was used to study incidents of maternal death (MD)
and maternal near miss (MNM) cases that occurred
within the past two years, to ensure the interviewees
could still recall details of the incident and to minimise
recall bias. CIT involves the use of a set of procedures to
collect in-depth data on human behaviour and people’s
experiences with regard to significant incidents [35],
which in this study were MD and MNM cases. The
method was used, through a series of in-depth interviews with witnesses or those involved, to systematically
identify pathways to healthcare during labour, determinants and behavior associated with the events. CIT was
conducted with selected events among women of different
ages, parity and ethnic backgrounds in order to develop an
understanding of their day-to-day activities and habits; how
they perceive reproductive and family health in general
with a focus on maternal health, labour and the challenges
that arise resulting in maternal mortality or near miss.
Their responses reflected culture, norms and beliefs providing a comprehensive overview to help understand the
factors influencing their behaviours and decisions. These
stories of maternal mortality and morbidity reflect the reality of community and health systems that shape maternal
and infant care in a country affected by years of war.
Stakeholder interviews

After conducting the CIT interviews, the research team
conducted face-to-face interviews with relevant maternal
health stakeholders. In this study, the term ‘stakeholders’
refers to individuals from different institutions and agencies that hold relevant official positions, or are perceived
as having a role to play or a perspective on maternal
health in Renk County [36, 37].
Sampling and participants
Critical incident technique (CIT)

A critical case purposive sampling approach was employed
to identify MD and MNM cases. Critical case sampling
has been defined as a process whereby, “individuals,
groups, or settings are selected that bring to the fore the
phenomenon of interest such that the researcher can learn
more about the phenomenon than would have been
learned without including these critical cases” [38]. The
few first events were selected purposively through village
midwives and midwives working in Renk hospital who
identified one or more events of MD or MNM. After one
event was identified, a snowball technique was used to
identify the other cases, by asking the interviewees to
identify other ‘critical cases’ among their social networks
including neighbours or relatives, who had a similar
experience. Thirteen critical incident cases were identified
and included in this study, of which five were MD and
eight were MNM cases.
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Stakeholder interviews

A purposive sampling technique was used to identify,
approach and recruit potential key informants. Following
this, a snowball sampling technique was applied to
identify and recruit further interviewees. Senior officers
who hold relevant official positions in Renk County
government and county health department were
approached. Health personnel at Renk hospital, Jalhak
health centre and Geiger health centre, who were involved
in providing the service to pregnant women either directly
or indirectly, were also invited to participate. Relevant
NGOs, FBOs, and community and religious leaders were
also identified. Other relevant key informants who were
identified during the data collection stage were also
included in the study. In total, 28 interviewees were identified and invited to participate (Table 1), all of them
accepted and were included.
Data collection
Critical incident technique (CIT)
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about the respondent and their relationship to the
deceased mother in case of maternal deaths being
collected. The main question was ‘what happened?’
The interviewee was enabled to speak about the event
as much as possible. Then the researcher returned to
the beginning of the story and began asking follow-up
and probing questions in order to get as much
detailed data as possible to understand the care seeking pathways. Depending on the specific event and
interviewee, questions were also asked regarding past
obstetric history, previous similar experiences, culture,
beliefs and health-seeking behaviours. Interviews
ended with questions as regards future resolutions,
recommendations if any, and revisiting the answers of
some questions that were not clearly answered. Interviewees were thanked for their full participation and
help (Additional file 1).
Stakeholder interviews

After identifying a MD or MNM case, an appointment
was made for the interviews when informed consent was
verbally obtained. The interviews were scheduled at a
time and venue chosen by each interviewee. KE, AAA,
and AAR conducted the interviews in Arabic and
Juba-Arabic (the local language). In each case, semistructured interviews were conducted with all available
witnesses of the critical case including the woman’s
husband, mother, in-laws, sisters, the traditional birth
attendant (TBA), the midwives and, in MNM cases, the
woman herself. Some of the interviews were done on a
one-to-one basis, where each respondent was interviewed separately and in other cases a group interview
was conducted, depending on the preferences of the
people involved. In the latter case, one participant in the
group would give an overview of the event, after which
each of the participants would be interviewed according
to the described sequence of events. During the interview the researcher began by reintroducing the study,
followed by ice-breaking questions and getting to know
the interviewee. This led to personal and demographic
data, background information about the family, details

Once a stakeholder was identified, an appointment
was made for the interview. The interviewees chose
the time and venue. At the beginning of each interview, the researcher explained the purpose of the
study and obtained verbal informed consent. The
interviews were video or audio recorded and notes
were taken during the interviews in a diagrammatic
style (i.e. with key words and phrases recorded and
linked). Although the research team prepared preplanned questions to ask during the interview, they
allowed questions to flow naturally, based on the
respondent’s position and information provided. At
the start of the interviews, participants were briefed
and informed about their right to refuse to answer
any question, which none chose to do. Then they
were asked for background information and introductory questions about issues facing women in South
Sudan. Following this, more focused questions were
asked about issues related to acceptability, affordability,
accessibility, availability and quality of healthcare. The
interviews concluded with questions about their recommendations to improve women’s health in South Sudan
(Additional file 2).

Table 1 Stakeholders interviewed
Local government (2)

County health
department (4)

Healthcare
providers (14)

Employees
of NGOs (2)

Employees
of FBOs (3)

Community and
religious leaders (3)

· County executive director
· Head of Humanitarian
Aid Commission

· A senior manager at
County Health Department
· A senior manager at HIV
and Sexually Transmitted
Diseases Department
· A senior manager at
Reproductive Health and
Midwifery Department
· A senior manager at the
vaccination programme

·
·
·
·
·
·
·
·

· Mubaderon
· Mercy Corp

· The Organisation of
Invitation to Islam
· Church organisation
· Camboni Missionary
School

· Imam
· Church father
· Village chief

Hospital manager (1)
Doctors (3)
Health visitor (1)
Hospital Midwives (3)
Nurses (2)
Medical assistant (1)
Village Midwives (2)
Traditional Birth
Attendant (1)
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Data analysis
Critical incident technique (CIT)

Data generated from each case, comprising all interviews
related to the event, was transcribed and translated into
English. All transcripts related to each case were read
through completely to familiarize the researcher with
the content. A narrative was developed by summarising
each event from all its related transcripts. The narrative
was mapped by illustrating on paper the path of each
incident that the patient followed from the onset of
labour pains or of complications until she reached the
final health facility. The mapping identified actors, decision makers, decision points, consequences, timeframe
and geographical locations. This diagrammatic pathway
analysis was done by the lead author (KE). This pathway
analysis was then examined by other members of the
research team (EB and DOD) to add to the rigor of the
analysis. This method of analysis gave new insights into
the data and helped to identify decision-making processes,
delays in accessing healthcare, and referral patterns.
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carefully observed. The interviewer gave the interviewees
time to express significant emotion and advised them on
relevant support services in the area to consult if they
experienced distress either during or after the interview.
Follow up visits were also arranged to meet with the
family members.

Results
Based on the analysis of the critical incident cases and
stakeholders’ interviews four patterns of pathway to
reach CEmONC were identified: (1) Late referrals to
appropriate facilities, (2) Zigzagging referral, (3) Multiple
referrals, and (4) Bypassing non-functioning healthcare
facilities (Fig. 1). The main causes of the identified MD
and MNM were bleeding (2MD & 3MNM), eclampsia
(1MD & 2 MNM) and obstructed labour (2MD & 3
MNM). However, underpinning all the pathways was the
functionality of BEmONC facilities and competency of
their health providers.
Functionality of BEmONC

Stakeholder interviews

Thematic inductive analysis was used to analyse data
generated from stakeholder interviews. This identified
key themes and analytic questions requiring further exploration. This approach was used to ensure that the
identified themes were data-driven, without trying to fit
it into a pre-existing coding frame. The five phases suggested by Braun and Clarke [39] were used for thematic
analysis. These include data management and familiarisation, initial coding, identification of themes, reviewing
themes, and defining and naming themes. NVivo 10 was
used to manage, code and analyse data.
Ethical consideration

The field research team consisted of the principal
researcher (KE) and two research fellows (AAA and
AAR) who were fully trained in advance of field work on
dealing with sensitive topics. They were trained to pause
during the interviews before dealing with particularly
sensitive issues and remind participants of the option
not to respond. Safeguarding measures were applied for
psychological safety of people interviewed. The research
team had to build trust and rapport with the families
through visiting their homes several times. The first visit
was spent sitting and talking with the family to explain
the study and to sympathise with their pain and loss.
Death is a sensitive issue, surrounded by many negative
circumstances and incidents. Discussing this with relatives often brought back a wave of negative emotions.
The interviewers had to probe sensitively, steer the
interview so that it stayed focused, and at all times consider the interviewee’s comfort. Any cues or signals by
which the interviewee was indicating distress were

Depending on the geographical location, the nearest
healthcare facility at the level of the community for a
pregnant woman could be a village PHCU serviced by a
professional midwife or a nurse, or a PHCC serviced by
a medical assistant. Women with emergency obstetric
conditions (such as severe bleeding or convulsions) seek
help at these rural facilities. When PHCCs cannot
manage emergency cases, they refer women to the
County Hospital (CH) in Renk city which provides
CEmONC. However, Renk hospital at the time of the
study did not have a blood bank, and staff relied on family members to donate blood. Failure to secure a blood
donor usually resulted in the family being referred to
Rabak hospital or Kusti hospital in White Nile state in
North Sudan, where blood bank facilities were available,
but this was not feasible for everyone referred.
According to a senior manager at Renk County’s
health department, each village in Renk County should
have an appropriate number of PHCCs, to implement
the basic package services and ensure community
participation. A senior manager at the Reproductive
Health and Midwifery Department in Renk County
stated that each health centre in the county should
provide BEmONC and should have at least one trained
midwife to provide antenatal care and delivery, yet most
of the centres have only a medical assistant or a male
nurse. Thus PHCCs were not in a position to provide a
supportive system linked to Renk hospital as a referral
hospital if CEmONC was required.
The health facilities in the county are not evenly
distributed geographically. For example, there are more
than 15 villages in Shomodi Payam in the south east area
of Renk town, all of them are served by only one
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Fig. 1 Pathways to reaching an appropriate healthcare facility that provide CEmONC

pharmacy and two health units. Some areas have no
health facilities at all. On the other hand, most of the
functioning healthcare facilities are concentrated in Renk
town. There are two centres for antenatal care around
Renk town. The midwifery school manages the first one,
which is part of Renk hospital. The second one is
attached to and run by the Episcopal Church.
“There is no planning for distribution of the health
facilities. Facilities are built according to the available
fund and what people want. In the Catholic church in
Renk there are 20 midwives and one of them is the head
of the midwifery services. They play an important role
in providing midwifery services in the Renk city.
Pregnant women call them to come to their house to
help them with delivery.” (Employee in a FBO)
According to a senior manager of the county’s vaccination programme, many of the health centres in villages
are not functioning and most of the services are provided by Renk hospital. In the periphery of Renk Payam
(Geiger, Jalhak and Shomodi), there are 16 PHCUs and
PHCCs, but 8 of them (50%) are not functioning. Additionally, the working environment in the poorly functioning PHCUs and PHCCs is not suitable for providing
an acceptable level of health service:
“They come to me. I help as much as I can, but
sometimes I don’t have medications. If there is
something I can’t handle I take her to the medical
assistant. If we had a doctor, we would not face such
problems.” (Trained midwife in Jalhak)
The health centre in Jalhak, 80 km south of Renk
town, was built in the 1980s. Before the war, the maternal health services in the health centre were provided by
a doctor, midwives and nurses. However, due to the war,
the centre was closed and its functions were never fully
restored. It now provides very limited health services at

a level of a health unit. There are also small private
clinics, laboratories and pharmacies that are owned and
run by health assistants and nurses:
“This health centre in Jalhak was there since the
1980s. There was a doctor who treated people for free.
Before the war, there were not too many health
problems. After the beginning of the war, people fled
the area and the health centre was just a building.
After the comprehensive peace agreement in 2005,
some people tried to work at the centre but could not
because they didn’t live here originally. They were
from other places and didn’t know how to manage the
problems. Their salaries didn’t arrive on time and
sometimes not at all.” (Medical assistant in Jalhak)
Absenteeism of health workers was also raised as a
main concern in the health centres. For example, some
stakeholders indicated that a medical assistant in one of
the peripheral health centres was not available most of
the time because he worked in a private centre in Renk
town. Another concern raised was the presence of
unqualified personnel. The example was given of a
person who worked in the pharmacy of one the villages
who was not a qualified pharmacist, but who treated
people for malaria and eye infections based on the
peoples’ complaints.
Competency of birth attendants

The ability of birth attendants to know whether a patient
needed to be referred to another facility influences
maternal survival. Birth attendants can be trained
midwifes or TBAs. The competency of these cadres varies.
Competency of TBA

The TBA is also called ‘the rope midwife’, because she
uses a rope, which she fixes to the roof of the house or
to a tree so that the delivering woman can hold it to
help her in the delivery. TBAs claim that they inherit
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experience from their mothers and grandmothers. One
TBA said that she got her experience from a dream. She
dreamed about a woman who was in labour and asked her
to help; she took a razor blade, cut the woman, and delivered a healthy baby to a healthy woman. TBAs do not use
scissors, but prefer razor blades, which they buy from the
market. They consider a new razor to be sterilised. They
wrap one side with a cloth, and use the other side to cut
the woman. They use straight sewing needles to suture
the cuts. A senior manager at the Reproductive Health
and Midwifery Department in Renk County complained
about the ability of the TBAs to deal with complicated deliveries. It is difficult to convince TBAs to come and stay
for one year in the midwifery school for training. Most of
the TBAs refuse to stay in the town for a long time as they
do not want to leave their families and husbands.
“In the past, TBAs have arrived to Renk hospital with
pregnant women with their babies partly delivered;
parts of the foetus, such as the head, the arm or the
leg, outside the woman’s body and the rest of the body
still inside.” (A senior manager at the Reproductive
Health and Midwifery Department)
Many other stakeholders also indicated that TBAs have
inadequate skills to manage labour. They stated that a
TBA might give advice if there is no trained midwife available. The TBA’s role is to reassure the woman in labour
about the baby and her health and to provide advice on
taking rest, not doing strenuous housework. According to
A senior manager at the Reproductive Health and Midwifery Department, the TBA cannot identify the severity or
the magnitude of certain maternal and neonatal complications, or the appropriate actions to take. The TBA, after
exhausting all her efforts, may call the trained midwife if
the delivery is not progressing well. The trained midwife
will take over and if the midwife fails to solve the problem,
the woman should be referred to the hospital.
TBAs, however, feel that they have enough experience to
do their job and some TBAs do not see the need for training. They know that people around them trust them and
listen to their advice. TBAs claim that if they failed to manage a case and it became complicated, they would refer the
woman to “those who are more experienced” than them in
the hospital. Some TBAs expressed the desire to have access to certain drugs for use during pregnancy and labor,
with some indicating the need for supportive training to
enable them to use appropriately. The drugs that they
mentioned are those ‘used to treat anaemia’, ‘stop bleeding
during labour’, and ‘local anaesthesia’.
Competency of midwives

The training of midwives takes place in two midwifery
schools in the Upper Nile state, one in Renk town and
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one in Malakal city. The midwifery school in Renk town
contacts the executive director of each payam (local
administrative division) to request community leaders to
nominate women from their localities for midwifery
training. Attendants are required to be aged between 26
and 39 years. They complete a one-year training course
in order to be become a qualified midwife. There are
two types of trained midwives: a nurse midwife who
graduates without a ‘midwife’s medical bag’ because she
will work in the hospital, and a village midwife who will
be based in the community and graduates with a
‘midwife’s medical bag’, or ‘suitcase’, hence she may be
called a ‘suitcase midwife’. She is also called the ‘legal
midwife’, to differentiate between her and ‘the illegal’
non-skilled TBAs.
The midwifery training curriculum in Renk midwifery
school commences with basic instructions on instruments like scissors and forceps, and how to use and sterilise them. The course includes how to sterilise cotton
and gauze, how to clean the midwife suitcase, and
arrange the equipment inside it. Students are taught
about ‘dry labour’, including drugs used during labour,
cervix measurements and how to determine the level of
cervical dilatation during labour. Then they are trained
on ‘wet labour’, including how to cut using a scissors,
and how to deliver and hold the baby and placenta. Each
student must perform ten deliveries before graduating.
After the training course, the trained midwives are
recruited by their county councils to work in villages.
Their monthly salary is about SDG 210 (USD 70).
Recently the state government dismissed many of midwives recruited in this way and stopped their salaries
due to budget limitations. The Director of Reproductive
Health and Midwifery in Renk County acknowledged
that the midwives who trained in these schools contributed
to improving maternal health, because they know when to
refer the pregnant women to hospitals. Funding to operate
the midwifery school is the big challenge facing the
sustainability of the training.
Competency of the birth attendant in crucial decision
making emerged as a major influence on women accessing appropriate healthcare. One of the critical incident
cases described showed that when a midwife sent the
husband to the health centre to collect medication, the
patient survived. If she had tried to refer her to Renk
hospital the woman might have died. This is illustrated
in Fig. 2.
Pathways to care
Late referrals to appropriate facilities

Late referrals to appropriate facilities were reported
when TBAs were reluctant to refer women before
acknowledging problems with the labour. The TBAs
may have assured the pregnant woman that everything
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Fig. 2 Competency of birth attendants. She experienced post-partum eclampsia. Her eyes rolled and she salivated excessively. The trained midwife
immediately inserted a spoon into her mouth to prevent her from biting her tongue. She sent the husband running to collect infusions and injections
from the nearest health centre. The husband went to the centre and described the situation to the medical assistant, who gave him IV fluids and
injections to take them back to the midwife to treat the convulsion. The convulsions continued for about five minutes until the midwife gave the
treatment. The woman recovered and did not have another fit. Five hours later she was nursing her new born baby. (7JMNM)

would progress well and that the delivery would be very
smooth. The TBAs try to manage the delivery as much
as they can. The TBAs tend to keep the women in
labour with them for long periods. When the duration
of labour exceeds two to three days, or if one of the two
main danger signs (bleeding or convulsion) occurs,
TBAs declare that they can no longer manage the
labour. Sometimes, the father and pregnant woman
might notice that the labour is not progressing well and
decide to declare the TBA’s failure before she does so
herself. The referral process is delayed until failure is declared, either by the TBA or family member. Two maternal death cases illustrate the variety of reasons that led
to a late referral to appropriate healthcare facilities:
She had four children. Her family called for the TBA
when her labour pains began. The TBA waited until
the third day to ask the family to take her to the
hospital. The family and pregnant woman went to the
nearest rural hospital in Melut village. The woman
presented to the casualty department at 8:00 am. The
doctor examined her to discover that she had a
ruptured uterus. (10RMD)
She was a very young primigravida living in a village
on the outskirts of Palouge (170 km south of Renk
town). When she was in labour, her family called for
the TBA to come to help deliver her baby. Day after

day passed until she became restless, febrile and no
progress had been made with the labour. They decided
to seek professional healthcare on the fourth day.
(11RMD)
Another case was a mother who tried to manage the
situation herself and a medical assistant in the health
center failed to manage the case effectively and to
reassure the family. The family ended up taking the
decision themselves to transfer the critically ill patient to
Renk hospital, but they arrived too late for the doctors
to save her. Figure 3 illustrates this case.
Zigzagging referral

The second pathway pattern identified is the ‘zigzagging
referral’ that occurs when a delivering woman is referred
back and forth between two healthcare providers. Each
provider refers her to the other after failing to manage
the labour, both failing to refer her to an appropriate
facility. Such a case is illustrated in Fig. 4.
Multiple referrals

Another referral pattern is where the patient visits
several healthcare facilities before reaching the appropriate facility able to provide CEmONC. Women seek help
at the nearest health centre and are often referred to a
‘non-functioning’ rural facility (without appropriate
staff ), from where they might in turn be referred to

Elmusharaf et al. BMC Pregnancy and Childbirth (2017) 17:278

Page 9 of 15

Fig. 3 Late referrals to appropriate facilities. She had post-partum eclampsia. She had a fit and lost consciousness for approximately a minute. Her
mother quickly inserted a spoon in her mouth and took her to the nearby health centre for help. On arriving she had another fit. The medical
assistant in charge gave her a normal saline infusion without checking her blood pressure: this led to another fit. Her mother took the infusion
off and decided to take her daughter to Renk hospital. On their way to the market on the same donkey-driven cart that took them to the health
centre, another fit occurred. Luckily they found a pickup truck and could afford to rent it. On the way the pregnant woman experienced two fits.
They arrived at Renk hospital four hours later. Unfortunately, after two hours in the hospital the pregnant woman died in her mother’s arms,
despite the doctor’s efforts. (6JMD)

Fig. 4 Zigzagging referral pattern. She was living in a village 80 km south of Renk town. The labour pains started at 8:00 am. After six hours, the
trained midwife advised her family to take her to the medical assistant in the village health centre. Family members lifted the pregnant woman
onto a donkey-driven cart and went to the village’s medical assistant. When they arrived, her water broke. The medical assistant prescribed drugs
and told them that she was in labour and that the midwife should deliver her straight away. He sent them back to the midwife for delivery. After
spending three hours with the midwife without progress, the pregnant woman was exhausted. The midwife advised them to go back to the medical
assistant. They spent most of the night going back and forth between a midwife and a medical assistant until the midwife insisted on the medical
assistant referring them to Renk hospital. They were referred shortly before 4 am – 20 h after labour had started. The pregnant woman’s father-in-law
sought transportation to Renk hospital. He negotiated with the petroleum company to help them to get to the hospital. He waited until the driver
arrived at 6.30 am and by 7 am they were on the road to Renk. At 10:00 am they arrived at the maternity ward of Renk hospital. All attempts to induce
labour in the hospital failed and forceps had to be used. The baby was stillborn. Three hours later the mother died (5JMD)
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another ‘non-functioning’ rural hospital, before reaching Renk hospital. Renk hospital should be able to provide a caesarean section and blood transfusion if
needed. However, Renk hospital might refer patients on
again to another referral hospital (such as Kusti hospital) due to lack of blood, or inability to perform operations. Three cases illustrate this pattern of multiple
referrals (Figs. 5, 6 and 7).
Bypassing non-functioning healthcare facilities

The fourth pattern of referral involved bypassing nonfunctioning healthcare facilities. This emerged in the
case of a woman who experienced prolonged labour and
bleeding. The woman survived because she bypassed
these non-functioning facilities and were instead referred
directly to Renk hospital. Figure 8 illustrates this case.

Discussion
Most studies on the utilisation of maternal health
services focus on individual characteristics and behaviours that shape their engagement with services. The
implicit assumption is that individuals are rational and
autonomous in making decisions if they have sufficient
information and knowledge about the outcome of
courses of action they might take. Far less attention has
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been given to population’s engagement with health systems and the features of the community health systems
that shape their choices [40].
Thaddeus and Maine [41] developed a framework,
(later adapted by Gabrysch & Campbell [42]), to study
delays in accessing maternal healthcare that focuses on
the interval between the onset of an obstetric complication and its outcome [42]. The framework describes
three phases of delay. The first is the delay in deciding
to seek care on the part of the individual, the family, or
both: this phase might be influenced by socioeconomic
and cultural factors. The second phase is the delay in
reaching an adequate healthcare facility: physical accessibility factors could influence this. The third phase is
the delay in receiving adequate care at the facility:
quality of care is the main influencing factor in this
delay, and it also influences the other phases [41]. Our
analysis of the pathways to care focus largely on phase
two of this model.
Our findings show that the ‘second delay’ does not end
with the woman reaching any healthcare facility. Reaching
a non-functioning health facility could mark the beginning
of a new cycle of the three delays. Our findings also show
that the ‘second delay’ is influenced by quality of care
including functionality of facilities and competencies of

Fig. 5 Multiple referral pattern 1. She was from a village 50 km north of Renk town. Her labour pains started at around 8 pm. Her family called
the TBA who assured her that the delivery would be smooth, but the pregnant woman remained in severe pain for hours. By noon next day,
she was in severe pain with no progress made. Her husband decided to go to the nearest health facility. They rented a pickup truck at a cost of
USD10. They arrived at 1 pm at the house of the trained midwife, who was busy with another delivery. The midwife examined her and tried to
deliver her. After a while she called for the doctor. The doctor referred them to Algabaleen hospital in North Sudan for an emergency caesarean
section. At 6 pm they rented an ambulance, which cost them USD20 and crossed the border of North Sudan to Algabaleen town. They arrived
at 7 pm and found that the theatre was closed for 72 h. They called another ambulance at 8 pm, which cost them another USD20. They arrived
at Rabak city hospital at 10 pm. They were asked to pay USD20 for the caesarean section operation. There were many patients ahead of them
and she was not operated until 4 am. She was transfused the next day with 4 units of blood and was given medication. She was hospitalised
for 22 days. During her stay, her family stayed with her and supported her as much as they could. Her husband sold their cattle to cover the
expenses. The expenses exceeded USD350. The woman lost her baby and lives now with a fistula. She goes every 14 days to the nearest health
centre to her village to change her urine catheter. (13RMNM)
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Fig. 6 Multiple referral pattern 2. She was a very young primigravida living in a village 170 km south of Renk town. Her family called for the TBA
to come to deliver her when her labour began. Day after day passed until she became restless, febrile and with no progress. They decided to
seek professional healthcare on the 4th day. They arrived to the nearest health centre at 8 pm. The health centre is run by a medical assistant
and a village midwife but does not have an operation room or blood bank. The medical assistant referred them to the rural hospital. On the 5th
day at 1 pm the medical assistant called the doctor in charge of the rural hospital to inform him about the case and requested an ambulance for
the referral. Unfortunately, the ambulance was not available. The road between the two towns is a dirt road that deteriorates during the rainy
season. An hour later they managed to transfer the patient to the rural hospital that did not have an operating room or blood bank. The patient
was only given antibiotics and referred to Renk hospital for an emergency caesarean section. At 11 pm the ambulance arrived at the maternity
ward of Renk Hospital. The patient was given antibiotics and prepared for an emergency caesarean section. Due to delays in preparation and
blood donation, the patient was only ready for the operation by 12 noon. The woman passed away during the operation. (11RMD)

Fig. 7 Multiple referral pattern 3. She was in her seventh month of pregnancy. She complained of body swelling and fever and was taken by her
husband to the village health centre. She was given treatment but experienced no improvement in her condition. Her husband decided to take
her to Renk hospital. In the hospital, she had labour pains and after a few hours she gave birth to a stillborn boy. The woman was devastated
and severely depressed. She stopped eating and drinking, and was fed by intravenous fluids and administered various pills and injections. Her
health continued to deteriorate. Her abdomen became uncomfortably distended. The doctors recognised that she needed a blood transfusion.
As the blood bank in Renk hospital was closed the woman had to be taken to the nearest hospital in Kusti. Her husband realised he could not
afford the transport costs. Some well off relatives sent him money when they heard about her condition. They arrived at Kusti hospital, where she
was admitted and transfused on the same day. Unfortunately, an hour and a half later she passed away. The husband and her brother-in-law
carried her body back and buried her in their village. (4JMD)
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Fig. 8 By-passing facilities. She lives in a village 250 km south of Renk town, more than 7 h’ drive from Renk hospital. The woman was in labour
for 2 days with a TBA caring for her. On the third day, her family decided to seek medical help. They went to the nearest health center. The doctor
the health centre inserted a catheter into her and referred them directly to Renk hospital. They were lucky to find a petroleum company pickup truck
to bring them to Renk hospital. Midway, while the driver was driving at high speed to get them to Renk, the woman started to deliver the baby. They
stopped the truck and she gave birth. The baby was alive, but the woman started to bleed. They continued driving to Renk. When they arrived at the
hospital, the woman was lying restlessly, soaked in her blood, her baby beside her. She had a tear that was managed by the doctor and she was
discharged 3 days later. (12RMNM)

their providers to provide adequate healthcare at home
and at the BEmONC facility. Therefore, the second phase
of ‘reaching the healthcare facility’ should be described as
‘reaching an appropriate healthcare facility’ and may
involve accessing more than one healthcare facility before
an appropriate facility is reached.
The pathways are also heavily influenced by the ability
to receive adequate care at the facility. BEmONC facilities are consistently unavailable in many post-conflict
countries, such as Sierra Leone [43], Liberia [44] and
other developing countries [45]. However, the availability
of comprehensive facilities is usually not a major concern.
The recommended minimum number of CEmONC facilities is one facility per 500,000 of population [46]. While
most countries, even the least developed, meet this
recommendation, the main issue is the quality and the
effectiveness of care available in these facilities, including
the ability to provide the full range of CEmONC functions
[45, 47]. Additionally, studies evaluating the quality of
maternal healthcare often do not report facility-side barriers in sufficient detail [48]. It has been argued that the
focus on patient-side delays may mask the fact that many
maternal health facilities are unable to cope with obstetric
complications in an effective manner [48]. The pathways
described in this study clearly indicate that women seeking CEmONC in Renk hospital endure significant delays
before receiving definitive treatment.
In an ideal situation, when a pregnant woman who is
in labour decides to seek care, she should have access to
a healthcare facility within less than five kilometres that
provides BEmONC [46]. This healthcare facility should
provide assistance in vaginal delivery, the removal of placenta and its retained products, and provide injectable
antibiotics, oxytoxics and anticonvulsants. If the woman

is in need of an emergency caesarean section or blood
transfusion, the healthcare facility staff should be able to
make an emergency referral to a facility that can provide
this CEmONC [46, 49]. The common strategies to
overcome the difficulties of physically accessing available
services are an emergency transport fund, provision of
immediate alternative forms of transportation, and
provision of maternity waiting homes [50]. BEmONC
facilities should provide BEmONC services. However,
this is not always the case as illustrated in our study.
Additionally, access to CEmONC is determined by: (1)
the functionality of the first point of healthcare service
to provide BEmONC services, and; (2) the competencies
and ability of providers to make an appropriate decision
to refer the patient on time, without any delay, to a functioning and appropriate healthcare facility.
Poor referral systems and extensive pyramidal and
multilevel referral structures delay treatment and put
patients at risk [51]. Studies conducted in Africa have
shown that the majority (61–82%) of women who deliver
at hospitals with childbirth facilities are self-referred
[52–54]. The bypassing of referral structures, which
might be initiated by the user or a lower-level healthcare
provider [55], reflects a lack of confidence in the services
and referral process [17]. Self-referral to hospital and
bypassing referral structures in settings with difficult
transportation and weak health systems has been argued
to be the most realistic, speediest and safest option for
women with obstetric complications [17]. Evidence from
Sri Lanka and Malaysia show that bypassing the level of
BEmONC increased access to a professional cadre of
birth attendants and to hospitals, and led to a reduction
of MMR [45, 56]. However, self-referral and underutilisation of lower-level facilities can result in congestion of
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hospitals, overcrowding, and poor quality of care, which
will lead to an increase in the maternal mortality ratio
(MMR) [57]. Other countries have prioritised an investment in hospitals over BEmONC facilities trying to
increase institutional deliveries. As our research indicates, decision-making processes are not individual
based and delays in decisions made about seeking and
reaching care have a considerable influence on accessing
care.
TBAs in South Sudan play an important role in maternal healthcare and influence access to service. The
Reproductive Health Strategic Plan 2013 – 2016 abolished the training of new TBAs and has changed TBAs
roles into community health workers who are not
allowed to perform deliveries [25]. However, given the
shortage of skilled birth attendants in South Sudan,
ensuring skilled attendance at all births is neither feasible
nor achievable in the short term. A range of mechanisms
for TBA training and integration of their services into
comprehensive reproductive healthcare services [58] are
reported in the literature. Some of these may have potential to address the extreme human resources shortfalls in
remote areas in South Sudan.
The context in which the health system in South
Sudan operates is very complex and characterised by
fluidity of the political situation, changes in the conflict
status, and repeated surfacing of internal divergence.
The political crisis combined with the economic and
environmental crisis hampers investment in health. The
current reproductive health policy recognises this situation, but the lack of investment and in particular the lack
of trained skilled birth attendants is a major limiting factor
in policy implementation. The quality of health facilities at
community level and the competency of healthcare
providers are critical. Non-functioning or partially functioning healthcare facilities need to be made functional
and supplied with competent healthcare staff and resources to provide the required standard of care needed.
This is clearly illustrated in the cases described above.
There are some limitations to our study that warrant
caution in generalising findings. When the research team
started this study, South Sudan was part of Sudan and
was described as “post-conflict”. Shortly after our study
started, South Sudan began preparing for the referendum. By the time the research team finished the fieldwork, South Sudan was already an independent country.
At the time of writing, conflict has recommenced in
South Sudan, and the outcome is unpredictable. This
constantly changing situation puts some limitations on
the applicability of the research findings. Conflict is constantly in flux; as conditions change, local people and
health system actors change and adapt in dynamic and
sometimes unpredictable ways. Therefore, a comprehensive description cannot be formulated about a particular
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setting. However, concepts developed and understanding
can be transferable. Attempts to extrapolate the findings
of this research in terms of understanding of access to
healthcare must take the dimensions of context and
conflict status into account. The broader research study
described in this article and other articles [31–33] in
which these pathways were identified may assist with
applying the findings to other settings.

Conclusions
According to the South Sudan Basic Package of Health
and Nutrition Services [24], essential obstetric care
(EOC) is part of Integrated Reproductive Health Services (IRHS) and is modelled around the establishment
of a readily accessible quality EmONC. Additionally,
IRHS includes Women’s Reproductive Health Services,
Adolescent Sexual and Reproductive Health Services
and Men’s Reproductive Health Services [24]. However,
BEmONC is not yet available in many parts of South
Sudan, and most of the existing healthcare facilities are
in a poor functioning state. They lack basic equipment
and most of the maternal and neonatal health workers
lack the necessary skills to perform simple life-saving
and nursing procedures [59, 60].
A pregnant woman needs to reach the appropriate
healthcare facility as soon as possible in order for her life
to be saved. Four pathways to referral care were identified in this research: ‘late referral, ‘zigzagging referral’,
‘multiple referrals’ and ‘bypassing non-functioning facilities’. Our findings indicate that maternal and neonatal
outcomes are better where there is no facility available
at community level, than when the woman accesses a
non-functioning facility, and the absence of a healthcare
provider is better than the presence of a non-competent
provider. Women who bypassed non-functioning facilities and went direct to appropriate facilities survived.
Visiting non-functioning or partially functioning healthcare facilities on the way - serviced by non-competent
providers - places the woman at greater risk of dying.
Non-functioning facilities and non-competent providers
are likely to contribute to the deaths of women.
Additional files
Additional file 1: Questions for Critical incident technique interviews.
This additional file provides the questions used for Critical incident
technique interviews. (DOCX 18 kb)
Additional file 2: Questions for stakeholder interviews. This additional
file provides the questions used for stakeholder interviews. (DOCX 18 kb)
Abbreviations
ANC: Antenatal care; BEmONC: Basic emergency obstetric and neonatal care;
CEmONC: Comprehensive emergency obstetric and neonatal care; CIT: Critical
incident technique; ICD: International classification of diseases; MA: Medical
assistant; MD: Maternal deaths; MNM: Maternal near miss cases; TBA: Traditional
birth attendant

Elmusharaf et al. BMC Pregnancy and Childbirth (2017) 17:278

Page 14 of 15

Acknowledgements
We would like to acknowledge the team at Reproductive & Child Health
Research Unit (RCRU) and the M.Sc. Public and Tropical Health Program at
University of Medical Sciences & Technology, Khartoum – Sudan. Very special
thanks go out to Prof Mamoun Homeida, Dr. Hanan Tahir, Prof Abdella
Alkhawad, Dr. Mohamed Kardaman, Mohammed Abdalla (Molhim), Habab
Mekki, Amjad Farah, Hiba Salih, Israa Bakhit, Israa Mustafa, Muaz Ibrahim,
Mustafa Morgan, Amani Omer, Sarah Abdalla, Azza Faris, Rania Alahmer,
Muhanad Hussein, Ashraf Khali, Fawzi Victor, and Ahmed Alfadil who have
contributed greatly to this project. We would also like to acknowledge
Boumkuoth Sir Mach, Mama Marina, Mama Niemat, and Chol Omak from
Renk County in South Sudan for all their help and support in the field.

participation or withdrawal. The study participants being interviewed were
informed that the interview was being recorded. The interviewer explained
how information that may identify individuals or communities is managed,
including the extent to which confidentiality and/or anonymity is guaranteed.
It was made clear that the participant may contact the research team should
they have any questions or concerns.

Funding
This research was funded under the Programme of Strategic Cooperation
between Irish Aid Higher Education and Research Institutes 2007-2011. This
research received additional funding from University of Medical Sciences &
Technology UMST, Khartoum, Sudan.

Publisher’s Note

Availability of data and materials
The qualitative data, individual stories and narratives have been collected in
very personal circumstances. Informants were promised that their contribution
will remain confidential to the research project and will not be shared.
Authors’ contributions
KE designed the study, conducted the fieldwork training and interviews,
performed the data analysis, and drafted the paper. EB and DO made
substantial contributions to conception and design, data analysis, and have
been involved in drafting the manuscript and revising it critically for important
intellectual content. AAA and AAR conducted the interviews and revised the
manuscript critically for important intellectual content. MM and ES have made
substantial contributions to conception and design, and revised the manuscript
critically for important intellectual content. All authors have read and approved
the final version of this manuscript.
Authors’ information
KE is a Senior Lecturer in Public Health at Graduate Entry Medical School
GEMS at University of Limerick and the Director of Reproductive & Child
Health Research Unit (RCRU) at University of Medical Sciences & Technology,
Khartoum – Sudan. EB is a Senior Lecturer at Institute of Leadership at Royal
College of Surgeons RCSI in Ireland. DO is a Senior Lecturer in Social &
Preventive Medicine, National University of Ireland Galway NUIG and the
Director of Public Health, Health Service Executive West, Galway. AAA and
AAR are research fellows at Reproductive & Child Health Research Unit
(RCRU) at University of Medical Sciences & Technology in Khartoum – Sudan.
MM is Technical Officer in the Gender, Equity and Human Rights Unit at
Family, Women’s and Children’s Cluster, WHO, Geneva – Switzerland. ES is a
Senior Advisor Health Systems at Royal Tropical Institute in Amsterdam and
Honorary Lecturer in Conflict and Health at London School of Hygiene &
Tropical Medicine.
Ethics approval and consent to participate
Ethical approval for the research was obtained from the University of Medical
Sciences and Technology (approval registration number: SUM 2010/5) and the
Ministry of Health in Renk County. Permission and notification from Renk
County official authorities was obtained before initiation of the study and from
the managerial department at Renk County hospital. The hospital personnel
were informed about the research study and were asked for their cooperation
while it was being carried out. All reasonable steps were taken to ensure that
participants could collaborate freely and without coercion. The interviews were
scheduled in advance. Informed consent was obtained verbally from the
participants after the interviewer described clearly the research and the role of
the participant, the commitment involved, reasonably foreseeable risks, and
expected benefits. Considering that this research was conducted in a conflict
affected fragile state, the authors decided on using verbal consent without
documentation due to two factors: 1) The majority of participants are illiterate
and unaccustomed to dealing with forms, and 2) the consent document will
be the record linking the subject and the research and the principal risk would
be potential harm resulting from a breach of confidentiality. The interviewer
explained that participation was voluntary, participants had a right to withdraw
at any time and that no sanctions would be imposed for either non-

Consent for publication
Not applicable.
Competing interests
The authors have no conflicting interests to declare.

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Graduate Entry Medical School, University of Limerick, Limerick, Ireland.
2
Reproductive & Child Health Research Unit (RCRU), University of Medical
Sciences & Technology, Khartoum, Sudan. 3Institute of Leadership, Royal
College of Surgeons in Ireland, Dublin, Ireland. 4Family, Women’s and
Children’s Cluster, WHO, Geneva, Switzerland. 5Royal Tropical Institute,
Amsterdam, Netherlands. 6National University of Ireland Galway, Galway,
Ireland.
Received: 4 April 2016 Accepted: 21 August 2017

References
1. Kassebaum NJ, Bertozzi-Villa A, Coggeshall MS, Shackelford KA, Steiner C,
Heuton KR, Gonzalez-Medina D, Barber R, Huynh C, Dicker D, et al. Global,
regional, and national levels and causes of maternal mortality during 19902013: a systematic analysis for the global burden of disease study. Lancet.
2013;384(9947):980–1004.
2. WHO. International statistical classification of diseases and related health
problems, tenth revision (ICD-10). In: Instruction manual. 2nd ed. Geneva:
World Health Organization; 2010.
3. Say L, Souza JP, Pattinson RC. Maternal near miss–towards a standard tool
for monitoring quality of maternal health care. Best Pract Res Clin Obstet
Gynaecol. 2009;23(3):287–96.
4. Campbell OMR, Graham WJ. Strategies for reducing maternal mortality:
getting on with what works. Lancet. 2006;368(9543):1284–99.
5. Filippi V, Ronsmans C, Campbell OMR, Graham WJ, Mills A, Borghi J,
Koblinsky M, Osrin D. Maternal health in poor countries: the broader
context and a call for action. Lancet. 2006;368(9546):1535–41.
6. Souza JP, Gulmezoglu AM, Vogel J, Carroli G, Lumbiganon P, Qureshi Z,
Costa MJ, Fawole B, Mugerwa Y, Nafiou I, et al. Moving beyond essential
interventions for reduction of maternal mortality (the WHO multicountry
survey on maternal and newborn health): a cross-sectional study. Lancet.
2013;381(9879):1747–55.
7. O'Hare BAM, Southall DP. First do no harm: the impact of recent armed
conflict on maternal and child health in sub-Saharan Africa. JRSM. 2007;
100(12):564–70.
8. Faramand TH, Carballo M. Reproductive health/family planning service
provision for returning populations to South Sudan: Assessment Findings
& Recommendations. Washington: International Centre for Migration and
Health and Extending Service Delivery Project; 2006.
9. Macklin A. “our sisters from stable countries”: war, globalization, and
accountability. Social Politics: International Studies in Gender, State &
Society. 2003;10(2):256–83.
10. SHHS. Sudan household health survey (SHHS) 2006. Juba: Ministry Of Health,
Government of South Sudan (GOSS); 2006.
11. Jok JM. Militarization and gender violence in South Sudan. J Asian Afr Stud.
1999;34(4):427–42.
12. Elmusharaf K, Byrne E, O’Donovan D. Social and traditional practices and
their implications for family planning: a participatory ethnographic study in
Renk, South Sudan. Reprod Health. 2017;14:10.
13. Mugo NS, Dibley MJ, Agho KE. Prevalence and risk factors for non-use of
antenatal care visits: analysis of the 2010 South Sudan household survey.
BMC Pregnancy Childbirth. 2015;15(1):1–13.

Elmusharaf et al. BMC Pregnancy and Childbirth (2017) 17:278

14. Valadez JJ, Berendes S, Lako R, Gould S, Vargas W, Milner S. Finding the gap:
revealing local disparities in coverage of maternal, newborn and child
health services in South Sudan using lot quality assurance sampling.
Tropical Med Int Health. 2015;20(12):1711–21.
15. SSCCSE. Summary findings of household survey, 2010. Juba, South Sudan:
Southern Sudan Centre for Census, Statistics and Evaluation; 2010.
16. McGinn T, Austin J, Anfinson K, Amsalu R, Casey SE, Fadulalmula SI,
Langston A, Lee-Jones L, Meyers J, Mubiru FK, et al. Family planning in
conflict: results of cross-sectional baseline surveys in three African countries.
Confl Health. 2011;5(1):11.
17. Murray SF, Pearson SC. Maternity referral systems in developing countries:
current knowledge and future research needs. Soc Sci Med (1982). 2006;
62(9):2205–15.
18. Holmes W, Kennedy E. Reaching emergency obstetric care: overcoming the
‘second delay’. Melbourne: Burnet Institute on behalf of Compass; 2010.
19. Gruenbaum ER. Medical anthropology, health policy and the state: a case
study of Sudan. Policy Stud Rev. 1981;1(1):47–65.
20. Brooks B, Kimble D, Murillo F, Scribner D. Juba, Wau and Malakal
community planning for resettlement. Washington, D.C: Creative associates
international inc; 2007. http://www.southsudanmaps.org/resources/
sudansptpfinal.pdf.
21. Cometto G, Fritsche G, Sondorp E. Health sector recovery in early postconflict environments: experience from southern Sudan. Disasters. 2010;
34(4):885–909.
22. Branch A, Cherian Mampilly Z. Winning the war, but losing the peace? The
dilemma of SPLM/a civil administration and the tasks ahead. J Mod Afr
Stud. 2005;43(01):1–20.
23. MOH. Health sector development plan 2011 - 2015. Juba: Ministry of Health.
Government of South Sudan. p. 2011.
24. MOH. Basic package of health and nutrition services for southern Sudan.
Final draft. Juba: Ministry of Health, Government of Southern Sudan; 2009.
25. MOH. Reproductive health strategic plan 2013 – 2016. Juba: Ministry of
Health. The Republic of South Sudan. p. 2013.
26. MOH. Health sector development plan 2012 - 2016. Juba: Ministry of Health.
Government of South Sudan. p. 2012.
27. Global Health Workforce Alliance. Country responses: South Sudan. [http://
www.who.int/workforcealliance/countries/ssd/en/]. Accessed 23 Aug 2018.
28. Mugo N, Zwi AB, Botfield JR, Steiner C. Maternal and Child Health in South
Sudan: Priorities for the Post-2015 Agenda. SAGE Open. 2015;5(2):1–14.
29. UNICEF: Facts & figures South Sudan. 2015; https://www.unicef.org/appeals/
files/Fast_Facts_22_Oct.pdf. Accessed 23 Aug 2018.
30. WHO: South Sudan: Country brief and funding request. 2015; http://www.
who.int/hac/crises/ssd/appeals/south_sudan_country_brief_funding_
request_22february2015.pdf. Accessed 23 Aug 2018.
31. Elmusharaf K, Byrne E, Manandhar M, Hemmings J, O’Donovan D.
Participatory ethnographic evaluation and research: reflections on the
research approach used to understand the complexity of maternal health
issues in South Sudan. Qual Health Res. 2017;27(9):1345–58.
32. Elmusharaf K, Tahir H, O’ Donovan D, Brugha R, Homeida M, Abbas AM,
Byrne E. From local to global: a qualitative review of the multi-leveled
impact of a multi-country health research capacity development
partnership on maternal health in Sudan. Glob Health. 2016;12(1):20.
33. Elmusharaf K. Access to maternal healthcare in post-conflict South Sudan. Is
the health system designed for the context? Galway, Ireland: National
University of Ireland, Galway (NUIG); 2015.
34. SSCCSE. Statistical yearbook for southern Sudan 2010. Juba: Southern Sudan
Centre for Census, Statistics and Evaluation; 2010.
35. Flanagan JC. The critical incident technique. Psychol Bull. 1954;51(4):327–58.
36. Brugha R, Varvasovszky Z. Stakeholder analysis: a review. Health Policy Plan.
2000;15(3):239–46.
37. Varvasovszky Z, Brugha R. A stakeholder analysis. Health Policy Plan. 2000;
15(3):338–45.
38. Onwuegbuzie A, Leech N. A call for qualitative power analyses. Quality &
Quantity. 2007;41(1):105–21.
39. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77–101.
40. Mackian S, Bedri N, Lovel H. Up the garden path and over the edge: where
might health-seeking behaviour take us? Health Policy Plan. 2004;19(3):137–46.
41. Thaddeus S, Maine D. Too far to walk: maternal mortality in context. Soc Sci
Med. 1994;38(8):1091–110.

Page 15 of 15

42. Gabrysch S, Campbell O. Still too far to walk: literature review of the
determinants of delivery service use. BMC Pregnancy Childbirth. 2009;9(1):34.
43. Oyerinde K, Harding Y, Amara P, Kanu R, Shoo R, Daoh K. The status of
maternal and newborn care services in Sierra Leone 8 years after ceasefire.
Int J Gynaecol Obstet. 2011;114(2):168–73.
44. Kruk ME, Rockers PC, Williams EH, Varpilah ST, Macauley R, Saydee G, Galea
S. Availability of essential health services in post-conflict Liberia. Bull World
Health Organ. 2010;88(7):527–34.
45. Paxton A, Bailey P, Lobis S, Fry D. Global patterns in availability of
emergency obstetric care. Int J Gynaecol Obstet. 2006;93(3):300–7.
46. WHO, UNFPA, UNICEF, AMDD. Monitoring emergency obstetric care: a
handbook. Geneva: World Health Organization; 2009.
47. Campbell SM, Roland MO, Buetow SA. Defining quality of care. Soc Sci Med
(1982). 2000;51(11):1611–25.
48. Knight HE, Self A, Kennedy SH. Why are women dying when they reach
hospital on time? A systematic review of the 'third delay'. PLoS One. 2013;
8(5):e63846.
49. Penny S, Murray SF. Review article: training initiatives for essential obstetric
care in developing countries: a 'state of the art' review. Health Policy Plan.
2000;15(4):386–93.
50. Elmusharaf K, Byrne E, O'Donovan D. Strategies to increase demand for
maternal health services in resource-limited settings: challenges to be
addressed. BMC Public Health. 2015;15:870.
51. Ganatra BR, Coyaji KJ, Rao VN. Too far, too little, too late: a communitybased case-control study of maternal mortality in rural west Maharashtra,
India. Bull World Health Organ. 1998;76(6):591–8.
52. Dujardin B, Clarysse G, Criel B, De Brouwere V, Wangata N. The strategy of
risk approach in antenatal care: evaluation of the referral compliance. Soc
Sci Med (1982). 1995;40(4):529–35.
53. Jahn A, Kowalewski M, Kimatta SS. Obstetric care in southern Tanzania: does
it reach those in need? Trop Med Int Health. 1998;3(11):926–32.
54. Nkyekyer K. Peripartum referrals to Korle Bu teaching hospital, Ghana–a
descriptive study. Trop Med Int Health. 2000;5(11):811–7.
55. Ohara K, Melendez V, Uehara N, Ohi G. Study of a patient referral system in
the Republic of Honduras. Health Policy Plan. 1998;13(4):433–45.
56. Pathmanathan ILJ. Investing in maternal health learning from Malaysia and
Sri Lanka. Washington: World Bank; 2003.
57. Miller S, Tejada A, Murgueytio P, Díaz J, Dabash R: Strategic assessment of
reproductive health in the Dominican Republic. In. Santo Domingo,
Dominican Republic United States Agency for International Development
(USAID, Secretaria de Salud Pública y Asistencia Social (SESPAS), Population
Council. http://pdf.usaid.gov/pdf_docs/PNACP757.pdf; 2002. Accessed 23
Aug 2018.
58. Byrne A, Morgan A. How the integration of traditional birth attendants with
formal health systems can increase skilled birth attendance. Int J Gynaecol
Obstet. 2011;115(2):127–34.
59. MoH. Health strategic plan (2011 – 2015). Juba: Ministry of Health.
Government of Southern Sudan. p. 2010.
60. Berendes S, Lako RL, Whitson D, Gould S, Valadez JJ. Assessing the quality
of care in a new nation: South Sudan's first national health facility
assessment. Tropical Med Int Health. 2014;19(10):1237–48.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

