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Abstract
Objective

To determine the met EmOC need in Torit County in South Sudan by calculating the proportion of
women with direct obstetric complications in 2015 who were treated and to establish the nature of

Obstetric complications and the associated interventions.
Design

This was a retrospective cross-sectional study.

Setting

Four primary health care centers (PHCCs) and one state hospital in three Payams (administrative areas

that form a County) in Torit County, South Sudan.
Participants

All admissions in maternity wards (a total of 2,466 patient admission files) in 2015 in all the facilities

designated to conduct deliveries in the study area were reviewed to identify obstetric complications.
Primary and secondary outcome measures

The proportion of all women with direct obstetric complications in the population treated in the
facilities was calculated as a measure of the ‘met need’ for EmOC services. The frequencies of the

appropriate interventions are reported as secondary outcomes.
Results

254 major obstetric complications were admitted in 2015 out of the 390 expected from 2602
pregnancies; representing 65.13% met EmOC need. The met need was highest for the urban areas (88%)
compared to the rural areas and 98.8% of the complications were treated from the hospital while the
four PHCCs treated only 1.2%. The commonest obstetric complications were abortions (45.7%),
prolonged obstructed labor (23.2%) and hemorrhage (16.5%). Evacuation of the Uterus for retained
products (42.5%), Cesarean sections (32.7%) and administration of Oxytocin for treatment of Post-

partum hemorrhage (13.3%) were the commonest interventions.

Conclusion
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The met need for EmOC services in Torit County is low with 35% of the women with major obstetric

complications not accessing care and there is disparity with the urban areas having a higher met need

compared to the rural areas. We suggest more support supervision to the PHCCs to increase access for

the rural population.

Strengths and limitations of this study

In this study we report the proportion of women with major obstetric complications treated in
Torit County as a measure of the met EmOC need of the population in the study area.

This study offers an opportunity to examine the health system performance and this is of public
health interest as it strikes the balance between demand for services and access to these
services.

The tool used in this study for reviewing the cases of obstetric complications was pretested in a
pilot study.

There were limitations in this study, for example, the estimated population used to calculate the
met EmOC need was a projection from the 2008 census with an assumption that there were no
significant population movements.

Another limitation was the retrospective nature in which the obstetric complications were
identified as this only limited the researchers to what was indicated in the records without a

chance to probe or validate information.
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Introduction

Despite significant improvements in maternal health globally between 1990 and 2015, the targets of the
millennium development goals 5 and 4 were missed, (1). There were 303,000 maternal deaths in the
year 2015, 99% of these deaths occurred in the developing Countries with 1500 of them occurring in
South Sudan alone,(2). Approximately 75% of all global maternal deaths in 2013 were due to direct

obstetric complications, (3).

The major obstetric complications that threaten the lives of women include hemorrhage, obstructed
labor, abortion complications, postpartum sepsis, pre-eclampsia/eclampsia, ruptured uterus and ectopic
pregnancy, (4). However, timely access to quality Emergency Obstetric Care (EmOC) services by women

who need them can avert most maternal and perinatal deaths, (5).

The World Health Organization (WHO) outlines seven process indicators to assess the availability, access
and quality of EmOC services in a population among which is the proportion of women with obstetric
complications treated in EmOC facilities which measures the ‘met need’ for EmOC services of the

population; the target is to have 100% of women with obstetric complications treated in EmOC facilities,

(6).

EmOC facilities are of two types: basic and comprehensive, (7). A facility is identified as a basic EmOC
facility if it provides the following EmOC services: administration of parenteral antibiotics for treating
sepsis, administration of parenteral oxytocic for treatment of postpartum hemorrhage, administration
of parenteral anticonvulsants for treatment of severe pre-Eclampsia and Eclampsia, assisted vaginal
delivery, manual removal of the placenta, removal of retained products of conception and newborn
resuscitation. A facility is identified as a comprehensive EmOC facility if it provides all the basic functions

above plus blood transfusion and caesarean section, (7).

South Sudan has been in civil war for more than two decades, (8) which has destroyed social
community structures and health infrastructure, (9). With 81% of mothers delivering at their homes and
only 10% of deliveries occurring under the care of skilled personnel, (10), access to EmOC services is
poor in South Sudan. As in other developing Countries, this access is not only poor but also inequitable
favoring those women in better social class, (2, 11-13). Women living in urban areas are twice more
likely to receive any form of skilled assistance at delivery compared to those living in rural areas; women
who are formally educated to at least secondary level are five times more likely to receive this

assistance compared to their counter parts with no formal education while the richest ones have four
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times more chance than the poorest in the wealth index, (14) . This polarized access to maternal health
services does not seem to offer any good future to the Country as most of the population is
disadvantaged with 51% living below the national poverty line of one dollar per day; 83% of the
population is rural and 73% of men and 84 % of women are illiterate, (14).Health information
management systems are currently under development and are not able to launch an effective
monitoring and evaluation processes for maternal health indicators, (9). As such, evidence about met
need for EMOC, nature of obstetric complications and associated interventions in Torit County are
limited, hence affecting priority strategies for improving maternal and neonatal outcomes. Based on the
focus of Sustainable Development Goals (SDGs) emphasizing equitable development, (15), this study
aimed to estimate the ‘met need’ for EmOC services by calculating the proportion of women with direct
obstetric complications in Torit County who accessed and got treatment in the EmOC facilities and
disaggregate it by geographical location to help guide interventions by development partners who are
currently implementing health services in the area under Health Pool Fund (HPF), (16)to improve

maternal health.
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Methods
Study design

We conducted a retrospective cross-sectional study of women who had been treated for obstetric

complications from five EmOC facilities in Torit County in 2015.

Study setting
This study was conducted in health facilities located in three payams of Torit County in the former

eastern Eastern Equatoria state, Republic of South Sudan: Kudo, Nyong and Himodonge; with a total
projected population of 72,071 in 2015, (17). Payams in South Sudan are administrative areas that
constitute a County which in turn constitute a state. Nyong Payam in which the state Capital, Torit, is
located was the most populated with 47,071 inhabitants while Kudo Payam had 13,461 and Himodonge
Payam had 11,357.

There are a total of 11 public health facilities in the three Payams including one hospital located in
Nyong Payam which acts as a referral center. Out of the 11health facilities only5 including Torit State
Hospital can conduct deliveries and are designated as EmOC facilities; four are basic EmOC facilities each
with six beds capacity and 1- the hospital, is a comprehensive EmOC facility with 22 bed capacity
dedicated to obstetric cases. The other 6 public facilities are Primary Health Care Units (PHCUs) and
together with the private facilities, composed mainly of small clinics and drugs shops, do not conduct

deliveries.

Sampling
The Population projection for 2015 in this study area was calculated from the 2008 census to be 72,071,

(17). Using the crude birth rate for South Sudan of 36.1/1000 population,(18), a total of 2,602
pregnancies were estimated to have occurred in 2015 and 15% (390) were expected to get major
obstetric complications, (7).  Using OpenEpi version 3 for sample size calculation for the proportion
who get EmOC services from the facilities and assuming Population size (for finite population correction
factor) = 390, hypothesized met need for the population of 38.3%%5 assuming the results of an
assessment in Yirol County, Lakes State of South Sudan, (19) and design effect (for cluster surveys-DEFF)

=1; allowing 10% for missing data, a sample size of 208 was enough for a 95% confidence level.

Inclusion and Exclusion Criteria
All admissions for major obstetric complications in all the facilities that conduct deliveries and are

designated as EmOC facilities within the study area between January 1* and December 31, 2015 were
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included. The admissions for women who were not residents in the study areas were excluded as they

were assumed to represent a demand for EmOC services from elsewhere.

Data collection
All the admission records in the maternity wards of the health facilities were reviewed for interventions

and outcomes of patients treated for direct obstetric complications between January 1st and December
31st, 2015. The information collected included the date of admission, demographic data such as age,
parity, tribe, and the Payam of residence. The direct obstetric complications for which the patient was
admitted was recorded and according to WHO these complications include hemorrhage, prolonged or
obstructed labor, abortion complications, postpartum sepsis, pre-eclampsia/eclampsia, ruptured uterus
and ectopic pregnancy, (7). Information was also collected about the mode of end of pregnancy during
that admission which included spontaneous vaginal delivery, instrumental vaginal delivery, cesarean
section, complete abortion, evacuation of the uterus for retained products of conception, laparotomy
for ruptured uterus, laparotomy for ectopic pregnancy and/or if woman died or was discharged or
escaped from the facility while still pregnant. Maternal and neonatal outcomes during the admission
were noted; whether dead or alive and for the neonate whether they required resuscitation at birth was
also recorded. Information was further collected about the other interventions for the other obstetric
complications such as administration of parenteral oxytocin, repair of genital tract tears and
hysterectomy for postpartum hemorrhage, administration of Magnesium sulphate for severe pre-
eclampsia and/or eclampsia, administration of parenteral antibiotics for puerperal sepsis, manual

removal of the placenta and blood transfusion for severe hemorrhage.

Main outcome measures of study
The proportion of all women with direct obstetric complications in the population treated in the

facilities was calculated as a measure of the ‘met need’ for EmOC services. The frequency of the

different complications and the appropriate interventions determined as secondary outcomes.

Statistical Analysis
Data was checked, coded, entered and analyzed using SPSS version 21.

Frequency tables were used to present descriptive data, including the number of direct obstetric
complications admitted from each Payam and treated in each facility, the interventions used for treating

the complications, pregnancy outcomes after the admission as well as maternal and fetal outcome of
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the complication. The crude birth rate for the population was used to calculate the expected number of
deliveries in a year, 15% of these were assumed to have gotten major obstetric complications, (7). The
proportion of the complications treated in the facilities was calculated to represent the met need for
EmOC services and the 95% Confidence Intervals (Cls) were calculated using the formula for single
population proportions, (20). The age and parity differences among the patients admitted with major
Obstetric complications from the three Payams were compared using Analysis of Variance (ANOVA) test.

The corresponding confidence intervals and p-values were presented in a table format.

All significance levels were set at p < 0.05.

Ethical issues
Written consent was obtained from the facility in-charges to review the facility records after giving them

written information about the study. Ethical approval was sought from the state ministry of health,
Eastern Equatoria state, South Sudan and from the University of Liverpool ethics committee and a
waiver of consent for the medical record reviews obtained. Each complicated case reviewed was
assigned a unique study number, the data collected on questionnaires was stored under lock and key,
and these were entered into SPSS in a computer which was pass-word protected, only accessed by the

researchers.
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The Results

A total of 2,466 patient admissions were reviewed in all the facilities, 352 of these admissions were for

major obstetric complications.

90 of the patients admitted with major obstetric complications in TSH were not residents of the study
areas while information of residency was lacking for eight patients. These admissions were not included
in the analysis as these represented demands for EmOC services from other population groups. A total
of 254 admissions for major obstetric complications were therefore, included in the analysis to
determine the met need for EmOC in the study. This was slightly more than the calculated sample size of
208 participants.

It is crucial to note here that several patients had more than one complication for which they received
different interventions; so whereas only one, the primary complication, was recorded for each of these
patients; all the interventions were taken note of. Therefore, the number of interventions was not equal
to 254.

Descriptive information for Participants included in the analysis

Table 1 shows descriptive information for the cases of major Obstetric complications from Kudo, Nyong
and Himodonge Payams treated in the facilities within these areas. The mean age of the women
admitted with major obstetric complications was 24.8 + 6.68 years and ranged between 15- 43 years
and the mean parity was 2.6 * 2.56 and ranged from 0- 10; the median parity was 2. Most of the cases
were from Nyong Payam 227(89.4%); only 15(5.9%) were from Himodonge Payam while 12(4.7%) were

from Kudo Payam.

The commonest obstetric complication leading to admission was complicated abortions (45.7%)
followed by prolonged obstructed labor (23.2%) and hemorrhage (16.5%). Evacuation of the Uterus for
retained products (42.5%), Cesarean sections (32.7%) and administration of Oxytocin for treatment of

Post-partum hemorrhage (13.3%) were the commonest interventions for treating the complications.
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Table 1: Frequency table for descriptive information on the participants to measure the met EmOC

needs in three Payams in Torit County

Factors N (%) Confidence intervals
()
1. Age (years)
<20 87 (34.3) 29.6-41.3
21-30 120 (47.2) 42.1-55.1
>30 40 (15.7) 11.7-21.1
Missing 7 (2.8)
Mean age 24.8
(SD=6.68)
Range 15-43
2. Parity
0-1 107 (42.1) 37.1-49.6
2-5 98 (38.6) 33.9-46.0
>5 43 (16.9) 12.9-22.2
Missing 6 (2.4)
Mean 2.6 (SD=2.56)
Range 0-10
N (%)
3. Payam of Residence
Nyong 227 (89.4) 85-92.9
Himodonge 15(5.9) 3.1-9.1
Kudo 12(4.7) 24-75
4. Admissions per facility
Torit state Hospital (TSH) 251(98.8) 97.1- 100

10
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Himodonge PHCC

Kudo PHCC

Nyong PHCC

Lowoi PHCC

The complication for which patient was admitted
Hemorrhage

Pre-eclampsia/Eclampsia

Sepsis

Prolonged or Obstructed labor

Ruptured uterus

Ectopic pregnancy

Complicated Abortion

Others

The interventions for treatment of the complications (n
# 254)

Caesarean section

Evacuation of uterus for retained products of conception
Laparotomy for ectopic pregnancy

Laparotomy for ruptured uterus plus hysterectomy
Manual removal of the placenta

Oxytocin for treatment of post-partum hemorrhage (PPH)
Misoprostol for treatment of PPH

Genital tract repairs for tears

Magnesium sulphate

Blood transfusion

3(1.2) 0.0-2.9
0(0)
0(0)

0(0)

42(16.5) 12.4-22.0
4(1.6) 0.4-3.7
8(3.1) 0.8-4.6
59 (23.2) 17.4-28.2
3(1.2) 0.0-2.9
3(1.2) 0.0-2.9
116 (45.7) 37.8-51.5

19 (7.6) 2.9-8.7

83 (32.7)
108 (42.5)
2 (0.8)
3(1.2)

8 (3.1)
34(13.4)
10 (3.9)

6 (2.4)

4 (1.6)

15 (5.9)
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Parenteral antibiotics for sepsis
7. Maternal out-come of the complications
Alive
Dead
Referred to a higher Centre
8. Fetal outcomes
Live births
Still births
Abortions
Unknown
9. If the live newborn was resuscitated (n=112)
Yes
No

Unknown

17 (6.7)

251 (98.8)
1(0.4)

2(0.8)

112 (44.1)
17 (6.7)
119 (46.9)

6(2.4)

50 (44.6)
55 (49.1)

7 (6.3)

98.4- 100

0.0-1.6

38.2-51.5

4.1-104

39.0-52.3

0.8-4.6

The met EmOC need for the three Payams in Torit County
Table 2. shows the met need for EmOC services in the three Payams. Out of the 390 major obstetric

complications expected in 2015 from the three Payams (including 61 from Himodonge Payam, 73 from

Kudo Payam and 256 from Nyong Payam), 254 cases were admitted and treated giving a met EmOC

need of 65.13% (95%Cl: 60.40 -69.86) for thewhole population in the three Payams. The met EmOC

need was highest for the population residing in Nyong Payam (88.67%; 95% Cl: 85.01- 92.33) while it

was only 24.59% (95%Cl: 13.78- 35.40) and 16.44% (95%Cl: 7.94- 24.94) for the populations of

Himodonge and Kudo Payams respectively.

12
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1

2

2 Table 2. Calculation of the met EmOC need for three Payams in Torit County

Z Payam of Population Total births Expected Obstetric The proportion of

7 residence in 2015 expected in  Obstetric complications obstetric

8 2015 wusing a complication actually complications

9 crude birth rate (15% of treatedinthe treated in the

10 of 36.1/1000 expected facilities facilities (met

11 population births) need) (%)

g Himodonge 13,461 410 61 15 24.59

14

15 Kudo 11,357 486 73 12 16.44

16

17 Nyong 47,253 1,706 256 227 88.67

18

19 Total 72,071 2,602 390 254 65.13

20

21

22

23 . . / . . .

>4 Comparison of the patients with major obstetric cases admitted from the three

25 Payams representing met EmOC need

;? There was no statistical difference in the mean age of the patients admitted from the three payams with
28 the 95% Cls for mean overlapping among the three groups using one way ANOVA test (p value= 0.818)
29

30 (see Table 3). The same test applied on the mean parity also showed no significant difference among the
;; three groups with the 95% Cls for mean overlapping as well (p value= 0.165).

33

34 In summary, the results shown here indicate a met EmOC service need of 65.13% for the population in
35

36 the three Payams in Torit County. The met need for the population in Nyong Payam was significantly
;; higher than the population in the other two Payams.

39

40 Table 3: Comparison of the major obstetric cases admitted from the three Payams by age and parity
41

42 Nyong Himodonge Kudo P-value

43 Age (years)

2‘5‘ <20 79 4 4

46 21-30 108 5 7

47 >30 33 6 7 0.125

48 Mean 2465+6.61 27.23+7.24 24.08%+6.19 0.818

49 Parity

50 Prime para 95 5 7

51 2-5 89 6 3

52 >5 39 2 2 0.818

gi Mean 2504243 3.46+320 2.67+323 0.165

55

56

57

58 13
59
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Discussion

In this study, the proportion of women with major obstetric complications in three payams in Torit
County in 2015 who were treated in the health facilities in Torit County was calculated as the met EmOC
need based on the United nations (UN) guidelines for process indicators for EmOC, (7). The study
revealed for the first time in Torit County, a 65.13% met obstetric need for the three payams; Nyong
Payam with the highest met need of 88.67% while Kudo and Himodonge had only 16.44% and 24.59
%respectively. The implication is that about 12%% of women with obstetric complications who needed
emergency care in these settings did not access it and this figure was even higher in Kudo (83.56%) and
Himodonge (75.41%) Payams. This is not to suggest that all those women who did not access care must
have died but even if they survived, for them to do so without making contact with the healthcare
system raises a big public health question.

There are several factors that can affect the met EmOC need which may include community based
factors such as education, poverty, transport, cultures and traditional beliefs, (21) as well as health
system factors such as the availability and coverage of facilities that are able to offer EmOC services,
health staff skills and attitudes, quality and cost of services, availability of the necessary equipment and
supplies, governance and management of the health care system, (22). This current study was not
designed to assess this whole range of factors but it has brought to light an important fact that should
draw the attention of State government and its partners working in Torit County. Most obstetric
complications in this study were from one particular Payam: Nyong Payam (89.4%) and the met need
was therefore, highest in this Payam (88.13%). Torit town, the state capital, is located in Nyong Payam
and the only hospital in this study area is also located in this Payam and so by the standards in this state,
Nyong Payam is considered to be an urban area. With a population more than that of the other two
Payams combined, perhaps it was not surprising that most of the obstetric complications were from
Nyong Payam and were treated form Torit State Hospital. These findings are similar to those shown in a
study from Uganda where maternal health care service utilization was more among the residents of the
Capital city Kampala and reduced significantly among women living in the rural areas, (23). However,
this Ugandan study used a Health and demographic survey data that had collected information on
maternal health service utilization related to antenatal care attendance, facility delivery and postnatal
care visit but not obstetric complications been assessed in the current study. There is evidence
elsewhere indicating direct link between wealth and utilization of obstetric services. For example, a
multi-country cross-sectional study to determine coverage, access and quality of EmOC services in Sub-

Saharan Africa showed that both hospitals and health centers were utilized more by the women in the

14
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highest wealth quintile than the poorest women, (11). In that study, 83% of women who had received
EmOC services in Ethiopia were among the rich, this figure was 87% in Uganda and 77% in Tanzania. A
population living in urban area is likely to be more educated and wealthier than that living in the rural
areas. This current study shows a clear inequity between the different payams in terms of met obstetric
need with Nyong Payam being the better of the three Payams which obviously requires further
examination to assess the differences in socio-economic status of the populations in these Payams.

It is also important to note the very limited numbers of complications treated from the facilities located
in the rural Payams in this study. Apart from Torit state Hospital (TSH) only Hileu PHCC admitted and
treated three other cases, the rest of the other three facilities did not treat any obstetric complication in
2015. Some authors have criticized WHOQO’s method of identifying EmOC facilities based on the signal
functions offered in the previous three months before an assessment and advocated for extension of
this period to six months to give chance to pick up those facilities with capacity to provide these signal
functions but have low case load, (24-26). However, in this current study, facility records for a whole
year were reviewed. The fact that no complications were treated in these facilities at all during this
period requires critical examination beyond a purported ‘no indication’ explanation. Perhaps this raises
issues of access but the quality of EmOC services and/or the capacity to offer one in the PHCCs in these
areas has to be critically evaluated. Other than blood transfusion and cesarean section services almost
all the other signal functions of EmOC need to be available in the PHCCs. In a qualitative study in rural
Gambia while discussing the reasons for high maternal mortality, women reported reluctance to access
health care because of unfavorable previous experience with the health care system such as
inconsistent availability of services, poor understanding of how the system operates and sometimes
poor attitudes of the health care providers, (27). Considering the lack of midwives and doctors in most
facilities in South Sudan especially the PHCCs in rural areas, (28), there are doubts about the real
availability of the skills required to offer these signal functions for EmOC in the PHCCs in this study; and
the community would be justified not to seek care from these facilities. The undesirable impact of
inequitable distribution of midwives among the facilities located in the rural areas on maternal and
neonatal health has been discussed in previous cross sectional studies in similar Countries, (29-31).

Several data sources were used during the facility record reviews for obstetric complications admitted in
the facilities. All the medical records for patients admitted in the obstetrics and Gynecology units of the
facilities in 2015 were reviewed carefully to ensure all cases of obstetric complications were identified.
Any missing information was cross checked in the registries on the wards and in the operating room.

This has ensured the reliability of the data presented in this study. The analysis technique used here is

15
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also a standard method advised by WHO for monitoring the progress in EmOC services in a community,
(7).

This study had limitations. First the estimated population used to calculate the met need is a projection
from the 2008 census with an assumption that there were no significant population movements.
However, South Sudan has been a war zone with the most recent conflict that started in December,
2013 displacing several people, (8). It is likely that some residents of these areas may have left out of
fear and presented their EmOC needs in another location or some populations may have moved into this
study area from the conflict areas. There was an attempt however, to critically review several data
sources in this study so as to identify and exclude cases from other locations. A second limitation was
the retrospective nature in which the cases were identified as this only limited the researcher to what
was indicated in the records without a chance to probe or validate information. This could have also
affected the numbers of the cases especially if some cases were not recorded or records were lost thus
affecting the reliability of the data. The lack of a qualitative arm in this study was another limitation as
this would have provided insights into the socio-economic dimensions to access and community
perceptions on poor utilization of the services in the facilities which seem to be available. However, the

glaring gaps in the healthcare system have been clearly demonstrated in this study.

Conclusion
The key issues raised by this study are that there is low met need for EmOC services in Torit County and

that the met need is much lower for the populations living in the rural Payams. Most major obstetric
complications were admitted and treated only in TSH with no significant contribution of the PHCCs. The
government partners working in these areas therefore, need to ear-mark the seven signal functions of
EmOC for regular monitoring and evaluation to assess the performance and utilization of EmOC services
in PHCCs in Torit, (7). This will offer an opportunity to identify gaps in the healthcare system and to
intervene appropriately to address inequities that may exist in the distribution of EmOC services.

This study also set a basis for a more robust prospective study involving a larger setting that should
examine all the seven process indicators for EmOC as well as a qualitative study to explore perceptions

that might explain low met EmOC needs.
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Abstract
Objective

To determine the ‘met need’ for EMOC in three Payams of Torit County in South Sudan in 2015

and to determine the frequency of each complication.
Design

This was a retrospective cross-sectional study.
Setting

Four primary health care centers (PHCCs) and one state hospital in three Payams (administrative

areas that form a County) in Torit County, South Sudan.
Participants

All admissions in the Obstetrics and Gynecology wards (a total of 2,466 patient admission files)
in 2015 in all the facilities designated to conduct deliveries in the study area were reviewed to

identify obstetric complications.
Primary and secondary outcome measures

The primary outcome in this study was ‘met need for EmOC’ which was defined as the
proportion of all women with direct major obstetric complications in 2015 treated in health
facilities providing EmOC services. The frequency of each complication and the interventions for

treatment were the secondary outcomes.
Results

Two hundred and fifty four (254) major obstetric complications were admitted in 2015 out of
390 expected from 2602 pregnancies; representing 65.13% ‘met need’. The ‘met need’ was
highest (88%) for Nyong Payam- an urban area, compared to the other two rural Payams and
98.8% of the complications were treated from the hospital while no complications were treated
from three PHCCs. The commonest obstetric complications were abortions (45.7%), prolonged

obstructed labor (23.2%) and hemorrhage (16.5%). Evacuation of the Uterus for retained
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products (42.5%), Cesarean sections (32.7%) and administration of Oxytocin for treatment of

Post-partum hemorrhage (13.3%) were the commonest interventions.

Conclusion

The ‘met need’ for EmOC in Torit County is low with 35% of the women with major obstetric
complications not accessing care and there is disparity with Nyong Payam having a higher met
need. We suggest more support supervision to the PHCCs to increase access for the rural

population.

Strengths and limitations of this study

e |nthis study we reviewed all records of admissions in 2015 in Obstetrics and Gynecology
wards of all EmOC health facilities in three Payams of Torit County, South Sudan, to
identify women treated for major direct obstetric complications in that year and
estimated the ‘met need’ for EmOC for the first time in a setting that has suffered
several decades of civil conflict.

e The study offered an opportunity to examine the health system performance in
delivering EmOC services which is of public health interest as it strikes the balance
between demand for and access to these services.

e The tool used in this studyfor reviewing the cases of obstetric complications was
pretested in a pilot study.

e There were limitations in this study, for example, the estimated population used to
calculate the met EmOC need was a projection from the 2008 census with an
assumption that there were no significant population movements. We also assumed the
national crude birth rate to estimate the expected number of births in the study setting.

e The obstetric complications were identified retrospectively limiting the researchers to

what was indicated in the records without a chance to probe or validate information.
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Introduction

Timely access to quality Emergency Obstetric Care (EmOC) services by women who develop
major direct obstetric complications can avert most maternal deaths, (1).These complications
include hemorrhage (which can occur during antepartum, intrapartum or postpartum periods),
prolonged obstructed labor, abortion complications, postpartum sepsis, severe pre-
eclampsia/eclampsia, ruptured uterus and ectopic pregnancy, (2). The proportion of all women
with major direct obstetric complications in a given population treated in EmOC facilities in a
defined time period refers to the ‘met need’ for EmOC for that population, (3). The target is to

have 100% of women with these complications treated in EmOC facilities, (4).

EmOC facilities are of two types: basic and comprehensive, (3). A health facility is identified as a
basic EmOC facility if it provides the following EmOC services: administration of parenteral
antibiotics for treating sepsis, administration of parenteral oxytocic for treatment of postpartum
hemorrhage, administration of parenteral anticonvulsants for treatment of severe pre-
Eclampsia and Eclampsia, assisted vaginal delivery, manual removal of the placenta, removal of
retained products of conception and newborn resuscitation. A facility is identified as a
comprehensive EmOC facility if it provides all the basic functions above plus blood transfusion
and caesarean section and/or laparotomy, (3). This identification of facilities is important to
define a clear continuum of care from primary health care centers to the secondary care
facilities as this relates to the availability of medical commodities and staff with skills to manage

the complications.

South Sudan has been in civil war for more than two decades, (5), which has destroyed social
community structures and health infrastructure, (6). With 81% of mothers delivering at their
homes and only 10% of deliveries occurring under the care of skilled personnel, (7), access to
EmOC services is poor in South Sudan. As in other developing Countries, this access is not only
poor but also inequitable favoring those women in better social class, (8-10). Women living in
urban areas are twice more likely to receive any form of skilled assistance at delivery compared
to those living in rural areas; women who are formally educated to at least secondary level are
five times more likely to receive this assistance compared to their counter parts with no formal
education while the richest ones have four times more chance than the poorest in the wealth
index, (11). This polarized access to maternal health services is worrying as most of the

population is disadvantaged with 51% living below the national poverty line of one dollar per
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day; 83% of the population is rural and 73% of men and 84 % of women are illiterate, (11).
Health information management systems are currently under development and are not able to

launch an effective monitoring and evaluation processes for maternal health indicators, (6). As

oNOYTULT D WN =

such, evidence about met need for EmOC, nature of obstetric complications and associated
10 interventions in Torit County are lacking, hence affecting priority strategies for improving

12 maternal and neonatal outcomes.

14 This study aimed to estimate the ‘met need’ for EmOC services in three Payams of Torit County
16 and to disaggregate it by geographical location to help guide interventions by development
partners who are currently implementing health services in the area under Health Pool Fund

19 (HPF) to improve maternal health, (12).
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Methods

Study design
We conducted a retrospective cross-sectional study of women who had been treated for major

direct obstetric complications from five EmOC facilities in three Payams of Torit County in 2015.

Study setting
This study was conducted in health facilities located in three payams of Torit County in the

former eastern Eastern Equatoria state, Republic of South Sudan: Kudo, Nyong and Himodonge;
with a total projected population of 72,071 in 2015, (13). Payams in South Sudan are
administrative areas that constitute a County which in turn constitute a state. Nyong Payam
(also called Torit Payam) in which the state Capital, Torit, is located was the most populated

with 47,253 inhabitants while Kudo Payam had 13,461 and Himodonge Payam had 11,357.

There are a total of 11 public health facilities in the three Payams including one hospital located
in Nyong Payam which acts as a referral center. Out of the 11health facilities only 5 including
Torit State Hospital can conduct deliveries and are designated as EmOC facilities; four are basic
EmOC facilities each with six beds capacity and one- the hospital, is a comprehensive EmOC
facility with 22 bed capacity dedicated to obstetric cases. Health service delivery in these
facilities is supported by implementing partners under the HPF grant; Save the Children
International (SCI) for the PHCCs and Catholic Organization of Relief and Development Aid
(CORDAID) for Torit state Hospital. These partners recruit the necessary human resource and
procure the medical supplies while government does supportive supervision. The other 6 public
facilities are Primary Health Care Units (PHCUs) and together with the private facilities,
composed mainly of small clinics and drug shops neither conduct deliveries nor admit patients

with major direct obstetric complications.

Study population
All women admitted with major direct obstetric complications in any of the five facilities in the

study area between January 1% and December 31% 2015 were included in this study. The
admissions for women who were not residents in the study areas were excluded as they were

assumed to represent a demand for EmOC services from elsewhere.
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Sampling

The Population projection for 2015 in this study area was calculated from the 2008 census to be
72,071,Assuming the same crude birth rate for South Sudan of 36.1/1000 population, (14),a
total of 2,602births were expected in 2015. According the World Health Organization (WHO)an
estimated 15% (390) of these were expected to get major obstetric complications, (3).Using
OpenEpi version 3 for sample size calculation for the proportion who get EmOC services from
the facilities and assuming Population size (for finite population correction factor) = 390,
hypothesized met need for the population of 38.3%%5 assuming the results of an assessment in
Yirol County, Lakes State of South Sudan, (15), and design effect (for cluster surveys-DEFF) = 1;

allowing 10% for missing data, a sample size of 208 was enough for a 95% confidence level.

Data collection
All the admission records in theObstetrics and Gynecology wards of the health facilities between

January 1*" and December 31% 2015 were reviewedby one of the researchers (PB) to identify
cases of major direct obstetric complications, the interventions used for treatment and the
outcomes of treatment. All records had been kept in paper form and written in English. The
information collected included the date of admission, demographic data such as age, parity,
tribe, and the Payam of residence. The direct obstetric complications for which the patient was
admitted was recorded and according to WHO these complications include hemorrhage,
prolonged or obstructed labor, abortion complications, postpartum sepsis, pre-
eclampsia/eclampsia, ruptured uterus and ectopic pregnancy, (3). Information was also
collected about the pregnancy outcomes at the end of the admission which included
spontaneous vaginal delivery, instrumental vaginal delivery, cesarean section, complete
abortion, evacuation of the uterus for retained products of conception, laparotomy for ruptured
uterus, laparotomy for ectopic pregnancy and/or if woman died or was discharged or escaped
from the facility while still pregnant. Maternal and neonatal outcomes during the admission
were noted; whether dead or alive and for the alive neonates whether they required
resuscitation at birth. Information was further collected about the other interventions for the
other obstetric complications such as administration of parenteral oxytocin, repair of genital
tract tears and hysterectomy for postpartum hemorrhage, administration of Magnesium
sulphate for severe pre-eclampsia and/or eclampsia, administration of parenteral antibiotics for

puerperal sepsis, manual removal of the placenta and blood transfusion for severe hemorrhage.
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Main outcome measures of study
The primary outcome in this study was the ‘met need’ for EmOC which was defined as the

proportion of all women with major direct obstetric complications in the population treated in
the health facilities between January 1* and December 31% 2015. The frequency of each
complication and the appropriate interventions to treat them are reported as secondary

outcomes.

Statistical Analysis
Data was checked, coded, entered and analyzed using SPSS version 21.

Frequency tables were used to present descriptive data, including the number of direct obstetric
complications admitted from each Payam and treated in each facility, the interventions used for
treating the complications, pregnancy outcomes after the admission as well as maternal and
fetal outcome of the complication. The crude birth rate for the population was used to calculate
the expected number of deliveries in a year, 15% of these were assumed to have gotten major
obstetric complications, (3). The proportion of the complications treated in the facilities was
calculated to represent the met need for EmOC services and the 95% Confidence Intervals (Cls)
were calculated using the formula for single population proportions, (16). The age and parity
differences among the patients admitted with major Obstetric complications from the three
Payams were compared using Analysis of Variance (ANOVA) test. The corresponding confidence
intervals and p-values were presented in a table format. All significance levels were set at p <

0.05.

Ethical issues

Written consent was obtained from the facility in-charges to review the facility records after
giving them written information about the study. Ethical approval was sought from the state
Ministry of Health, Eastern Equatoria state, South Sudan and from the University of Liverpool
ethics committee and a waiver of consent for the medical record reviews obtained. Each
complicated case reviewed was assigned a unique study number, the data collected on
guestionnaires was stored under lock and key, and these were entered into SPSS in a computer

which was pass-word protected, only accessed by the researchers.
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The Results

A total of 2,466 patient admissions were reviewed in all the facilities, 352 of these admissions
were for major obstetric complications. Ninety (90) of the patients admitted with major
obstetric complications in TSH were not residents of the study areas while information of
residency was lacking for eight patients; these were excluded from the final analysis. A total of
254 admissions for major obstetric complications were therefore, included in the analysis to
determine the met need for EmOC in the study. This was slightly more than the calculated
sample size of 208 participants. It is crucial to note here that several patients had more than one
complication for which they received different interventions; so whereas only one, the primary
complication, was recorded for each of these patients; all the interventions were taken note of.

Therefore, the number of interventions was not equal to 254.

Descriptive information for Participants included in the analysis
Table 1 shows descriptive information for the cases of major Obstetric complications from Kudo,

Nyong and Himodonge Payams treated in the facilities within these areas. The mean age of the
women admitted with major obstetric complications was 24.8 + 6.68 years and ranged between
15- 43 years and the mean parity was 2.6 £ 2.56 and ranged from 0- 10; the median parity was
2. Most of the cases were from Nyong Payam 227(89.4%); only 15(5.9%) were from Himodonge

Payam while 12(4.7%) were from Kudo Payam.

The commonest obstetric complication leading to admission was complicated abortions (45.7%)
followed by prolonged obstructed labor (23.2%) and hemorrhage (16.5%). Evacuation of the
Uterus for retained products (42.5%), Cesarean sections (32.7%) and administration of Oxytocin
for treatment of Post-partum hemorrhage (13.3%) were the commonest interventions for

treating the complications.
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Table 1: Frequency table for descriptive information on the participants to measure the met

EmOC needs in three Payams in Torit County

Factors N (%) Confidence intervals
(c
1. Age (years)
<20 87 (34.3) 29.6-41.3
21-30 120 (47.2) 42.1-55.1
>30 40 (15.7) 11.7-21.1
Missing 7 (2.8)
Mean age 24.8
(SD=6.68)
Range 15-43
2. Parity
0-1 107 (42.1) 37.1-49.6
2-5 98 (38.6) 33.9-46.0
>5 43 (16.9) 12.9-22.2
Missing 6(2.4)
Mean 2.6 (SD=2.56)
Range 0-10
N (%)

3. Payam of Residence
Nyong
Himodonge
Kudo

4. Admissions per facility

227 (89.4) 85-92.9
15(5.9) 3.1-9.1

12(4.7) 2.4-7.5
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Torit state Hospital (TSH)
Himodonge PHCC

Kudo PHCC

Nyong PHCC

Lowoi PHCC

The complication for which patient was admitted
Hemorrhage
Pre-eclampsia/Eclampsia
Sepsis

Prolonged or Obstructed labor
Ruptured uterus

Ectopic pregnancy
Complicated Abortion

Others

The interventions for treatment of the
complications (n = 254)

Caesarean section

Evacuation of uterus for retained products of
conception

Laparotomy for ectopic pregnancy
Laparotomy for ruptured uterus plus hysterectomy
Manual removal of the placenta

Oxytocin for treatment of post-partum hemorrhage
(PPH)

Misoprostol for treatment of PPH

251(98.8)
3(1.2)
0(0)

0(0)

0(0)

42(16.5)
4(1.6)
8(3.1)

59 (23.2)
3(1.2)
3(1.2)
116 (45.7)

19 (7.6)

83 (32.7)

108 (42.5)

2(0.8)
3(1.2)
8(3.1)

34(13.4)

10 (3.9)

97.1- 100

0.0-2.9

12.4-22.0

0.4-3.7

0.8-4.6

17.4-28.2

0.0-2.9

0.0-2.9

37.8-51.5

2.9-8.7
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Genital tract repairs for tears

Magnesium sulphate

Blood transfusion

Parenteral antibiotics for sepsis
Maternal out-come of the complications
Alive

Dead

Referred to a higher Centre

Fetal outcomes

Live births

Still births

Abortions

Unknown

If the live newborn was resuscitated (n=112)
Yes

No

Unknown

6 (2.4)
4(1.6)
15 (5.9)

17 (6.7)

251 (98.8)
1(0.4)

2(0.8)

112 (44.1)
17 (6.7)
119 (46.9)

6 (2.4)

50 (44.6)
55 (49.1)

7 (6.3)

98.4- 100

0.0-1.6

38.2-51.5

4.1-10.4

39.0-52.3

0.8-4.6

35.43-53.85

39.85-58.37

1.77-10.73

Payam, 73 from Kudo Payam and 256 from Nyong Payam),

The met EmOC need for the three Payams in Torit County
Table 2 shows the met need for EmOC services in the three Payams. Out of the 390 major

obstetric complications expected in 2015 from the three Payams (including 61 from Himodonge
254 cases were admitted and
treated giving a met EmOC need of 65.13% (95%Cl: 60.40 -69.86) for thewhole population in the
three Payams. The met EmOC need was highest for the population residing in Nyong Payam
(88.67%; 95% Cl: 85.01- 92.33) while it was only 24.59% (95%Cl: 13.78- 35.40) and 16.44%

(95%Cl: 7.94- 24.94) for the populations of Himodonge and Kudo Payams respectively.
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Table 2: Calculation of the met EmOC need for three Payams in Torit County

Payam of Population Total births Expected Obstetric The proportion of
residence in 2015 expected in  Obstetric complications obstetric

oNOYTULT D WN =

2015 using a complication actually complications
crude birth rate (15% of treatedinthe treated in the
1 of 36.1/1000 expected facilities facilities (met
12 population births) need) (%)

14 Himodonge 13,461 410 61 15 24.59

17 Kudo 11,357 486 73 12 16.44

Nyong 47,253 1,706 256 227 88.67

Total 72,071 2,602 390 254 65.13

29 Comparison of the characteristics of patients with major direct obstetric

complications by the Payam of residence
32 There was no statistical difference in the mean age of the patients admitted from the three

payams with the 95% Cls for mean overlapping among the three groups using one way ANOVA
35 test (p value= 0.818) (see Table 3). The same test applied on the mean parity also showed no
37 significant difference among the three groups with the 95% Cls for mean overlapping as well (p

value= 0.165).
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Table 3: Comparison of the Characteristics of patients with major direct obstetric
complications treated byPayam of residence

Nyong Himodonge Kudo P-value

Age (years)

<20 79 4 4

21-30 108 5 7

>30 33 6 7 0.125

Mean 2465+6.61 27.23+7.24 24.08+6.19 0.818
Parity

Prime para 95 5 7

2-5 89 6 3

>5 39 2 2 0.818

Mean 250+243 346+3.20 2.67%+3.23 0.165

In summary, the results shown here indicate a met EmOC service need of 65.13% for the
population in the three Payams in Torit County. The met need for the population in
NyongPayam was significantly higher than the population in the other two Payams.

Discussion

In this study, the proportion of women with major obstetric complications in three payams in
Torit County in 2015 who were treated in the health facilities in Torit County was calculated as
the met EmOC need based on the United nations (UN) guidelines for process indicators for
EmOC,(3). The study revealed for the first time in Torit County, a 65.13% met obstetric need for
the three payams; NyongPayam with the highest met need of 88.67% while Kudo and
Himodonge had only 16.44% and 24.59 %respectively. The implication is that about 12% of
women with obstetric complications who needed emergency care in these settings did not
access it and this figure was very high in Kudo (83.56%) and Himodonge (75.41%) Payams. This is
not to suggest that all those women who did not access care must have died but even if they
survived, for them to do so without making contact with the healthcare system raises an

important public health question.
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Our findings indicate a high ‘met need’ for EmOC in Torit compared to what has been reported
previously in other parts of South Sudan. In 2005, Pearson and Shoo reported a 2.1% met need
for EmOC in Yambio and 5% in Rumbek, (17). However, this study was more than a decade ago
when South had not signed the Comprehensive peace agreement with Sudan, (18). At that time
and as reported by the authors, the coverage of EmOC facilities was very low: less than one
comprehensive EmOC center per 500,000 people and no basic EmOC centers in Yambio and only
0.5 per 500,000 people in Rumbek. Such a very low met need for EmOC was therefore,
expected. Another study conducted in 2012 in Yirol County in South Sudan, just a year after
South Sudan got independence, showed a much higher ‘met need’ for EmOC (38.3%), (15)but
this was in an intervention study where an active hospital ambulance system was implemented.
Although political conflict continues in South Sudan, our study was at a time when several
humanitarian partners are in the Country to support the health system. Perhaps the higher ‘met
need’ for EmOC in this study is as a result of these efforts, (19), but the very low figures for the
two rural Payams (Kudo and Himodonge) still raises concerns. The met need for EmOc we
obtained here for Nyong Payam is similar to what was reported for Malindi district in
neighboring Kenya, (20) although that study only concentrated on comprehensive EmOC
facilities and included only complications that required major surgical interventions.

There are several factors that can affect the met EmOC need which may include community
based factors such as education, poverty, transport, cultures and traditional beliefs, (21), as well
as health system factors such as the availability and coverage of facilities that are able to offer
EmOC services, health staff skills and attitudes, quality and cost of services, availability of the
necessary equipment and supplies, governance and management of the health care system,
(22). This current study was not designed to assess this whole range of factors but it has brought
to light an important fact that should draw the attention of State government and its partners
working in Torit County. Most obstetric complications in this study were from one particular
Payam: Nyong Payam (89.4%) and the ‘met need’was therefore, highest in this Payam (88.13%).
Torit town, the state capital is located in Nyong Payam and the only hospital in this study area is
also located in this Payam and so by the standards in this state, Nyong Payam is considered to
be an urban area. With a population more than that of the other two Payams combined,
perhaps it was not surprising that most of the obstetric complications were from Nyong Payam
and were treated from Torit State Hospital. These findings are similar to those shown in a study

from Uganda where maternal health care service utilization was more among the residents of
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the Capital city Kampala and reduced significantly among women living in the rural areas,
(23).There is evidence elsewhere indicating direct link between wealth and utilization of
obstetric services. For example, a multi-country cross-sectional study to determine coverage,
access and quality of EmOC services in Sub-Saharan Africa showed that both hospitals and
health centers were utilized more by the women in the highest wealth quintile than the poorest
women, (8). In that study, 83% of women who had received EmOC services in Ethiopia were
among the rich, this figure was 87% in Uganda and 77% in Tanzania. A population living in urban
area is likely to be more educated and wealthier than that living in the rural areas. This current
study shows a clear inequity between the different payams in terms of met obstetric need with
Nyong Payam being the better of the three Payams which obviously requires further
examination to assess the differences in socio-economic status of the populations in these
Payams.

It is also important to note the very limited numbers of complications treated from the facilities
located in the rural Payams in this study. Apart from Torit state Hospital (TSH) only Hileu PHCC
admitted and treated three other cases, the rest of the other three facilities did not treat any
obstetric complication in 2015. These facilities did not refer any patients to a higher center
though, because of the short distance between Nyong PHCC and Torit state hospital, women
from Nyong Payam may have preferred to seek care from the hospital directly. Some authors
have criticized WHO’s method of identifying EmOC facilities based on the signal functions
offered in the previous three months before an assessment and advocated for extension of this
period to six months to give chance to pick up those facilities with capacity to provide these
signal functions but have low case load, (20, 24, 25). However, in this current study, facility
records for a whole year were reviewed. The fact that no complications were treated in these
facilities at all during this period requires critical examination beyond a purported ‘no indication’
explanation. Perhaps this raises issues of access but the quality of EmOC services and/or the
capacity to offer one in the PHCCs in these areas have to be critically evaluated. Other than
blood transfusion and cesarean section services almost all the other signal functions of EmOC
need to be available in the PHCCs. In qualitative studies in other parts of South Sudan and in
rural Gambia, women reported reluctance to access health care because of unfavorable
previous experience with the health care system such as inconsistent availability of services,
poor understanding of how the system operates and sometimes poor attitudes of the health

care providers, (26-28). Considering the lack of midwives and doctors in most facilities in South
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Sudan especially the PHCCs in rural areas, there are doubts about the real availability of the
skills required to offer these signal functions for EmOC in the PHCCs in this study; and the
community would be justified not to seek care from these facilities, (29). The undesirable impact
of inequitable distribution of midwives among the facilities located in the rural areas on
maternal and neonatal health has been discussed in previous cross sectional studies in similar
Countries, (30-32).

Several data sources were used during the facility record reviews for obstetric complications
admitted in the facilities. All the medical records for patients admitted in the obstetrics and
Gynecology units of the facilities in 2015 were reviewed carefully to ensure all cases of obstetric
complications were identified. Any missing information was cross checked in the registries on
the wards and in the operating room. This has ensured the reliability of the data presented in
this study. The analysis technique used here is also a standard method advised by WHO for
monitoring the progress in EmOC services in a community, (3).

This study had limitations; first the estimated population used to calculate the met need is a
projection from the 2008 census with an assumption that there were no significant population
movements. However, South Sudan has been a war zone with the most recent conflict that
started in December, 2013 displacing over 200,000 people internally and more than 40,000 into
the neighboring Countries, (33). It is likely that some residents of these areas may have left out
of fear and presented their EmOC needs in another location or some populations may have
moved into this study area from the conflict areas. There was an attempt however, to critically
review several data sources in this study so as to identify and exclude cases from other
locations. Further still, the crude birth rate used in estimating the expected births in this study is
for the entire Country which may be different for the local population in the study setting. A
second limitation was the retrospective nature in which the cases were identified as this only
limited the researcher to what was indicated in the records without a chance to probe or
validate information. This could have also affected the numbers of the cases especially if some
cases were not recorded or records were lost thus affecting the reliability of the data. The lack
of a qualitative arm in this study was another limitation as this would have provided insights into
the socio-economic dimensions to access and community perceptions on poor utilization of the
services in the facilities which seem to be available. However, the glaring gaps in the healthcare

system have been clearly demonstrated in this study.
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Conclusion

The key issues raised by this study are that there is low met need for EmOC services in Torit
County and that the met need is much lower for the populations living in the rural Payams. Most
major obstetric complications were admitted and treated only inTorist state Hospital with no
significant contribution of the PHCCs. The government partners working in these areas
therefore, need to ear-mark the seven signal functions of EmOC for regular monitoring and
evaluation to assess the performance and utilization of EmOC services in PHCCs in Torit. This will
offer an opportunity to identify gaps in the healthcare system and to intervene appropriately to
address inequities that may exist in the distribution of EmOC services.

This study also set a basis for a more robust prospective study involving a larger setting that
should examine all the seven process indicators for EMOC and perhaps establish why the very
high abortion rates as well as a qualitative study to explore perceptions that might explain low
‘met need’ for EmOC.
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Abstract
Objective

To determine the met need for EmOC in three Payams of Torit County in South Sudan in 2015

and to determine the frequency of each major obstetric complication.
Design

This was a retrospective cross-sectional study.

Setting

Four primary health care centers (PHCCs) and one state hospital in three Payams (administrative

areas that form a County) in Torit County, South Sudan.
Participants

All admissions in the Obstetrics and Gynecology wards (a total of 2,466 patient admission files)
in 2015 in all the facilities designated to conduct deliveries in the study area were reviewed to

identify obstetric complications.
Primary and secondary outcome measures

The primary outcome was met need for EmOC which was defined as the proportion of all
women with direct major obstetric complications in 2015 treated in health facilities providing
EmOC services. The frequency of each complication and the interventions for treatment were

the secondary outcomes.
Results

Two hundred and fifty four (254) major obstetric complications were admitted in 2015 out of
390 expected from 2602 pregnancies; representing 65.13% met need. The met need was highest
(88%) for Nyong Payam- an urban area, compared to the other two rural Payams and 98.8% of
the complications were treated from the hospital while no complications were treated from
three PHCCs. The most common obstetric complications were abortions (45.7%), prolonged

obstructed labor (23.2%) and hemorrhage (16.5%). Evacuation of the Uterus for retained
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products (42.5%), Cesarean sections (32.7%) and administration of oxytocin for treatment of

post-partum hemorrhage (13.3%) were the most common interventions.

Conclusion

The met need for EmOC in Torit County is low with 35% of the women with major obstetric
complications not accessing care and there is disparity with Nyong Payam having a higher met
need. We suggest more support supervision to the PHCCs to increase access for the rural

population.

Strengths and limitations of this study

e |n this study, we reviewed all records of admissions in 2015 in Obstetrics and
Gynecology wards of all EmOC health facilities in three Payams of Torit County, South
Sudan, to identify women treated for major direct obstetric complications in that year
and estimated the met need for EmOC for the first time in a setting that has suffered
several decades of civil conflict.

e The study offered an opportunity to examine the health system performance in
delivering EmOC services which is of public health interest as it strikes the balance
between demand for, and access to these services.

e The tool used in this study for reviewing the cases of obstetric complications was
pretested in a pilot study.

e There were limitations in this study, for example, the estimated population used to
calculate the met EmOC need was a projection from the 2008 census with an
assumption that there were no significant population movements. We also assumed the
national crude birth rate to estimate the expected number of births in the study setting.

e The obstetric complications were identified retrospectively limiting the researchers to

what was indicated in the records without a chance to probe or validate information.
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Introduction

Timely access to quality Emergency Obstetric Care (EmOC) services by women who develop
major direct obstetric complications can avert most maternal deaths (1).These complications
include hemorrhage (which can occur during antepartum, intrapartum or postpartum periods),
prolonged obstructed labor, abortion complications, postpartum sepsis, severe pre-
eclampsia/eclampsia, ruptured uterus and ectopic pregnancy (2). The proportion of all women
with major direct obstetric complications in a given population treated in EmOC facilities in a
defined time period refers to the met need for EmOC for that population (3). The target is to

have 100% of women with these complications treated in EmOC facilities (4).

EmOC facilities are of two types: basic and comprehensive (3). A health facility is identified as a
basic EmOC facility if it provides the following EmOC services: administration of parenteral
antibiotics for treating sepsis, administration of parenteral oxytocic for treatment of postpartum
hemorrhage, administration of parenteral anticonvulsants for treatment of severe pre-
Eclampsia and Eclampsia, assisted vaginal delivery, manual removal of the placenta, removal of
retained products of conception and newborn resuscitation. A facility is identified as a
comprehensive EmOC facility if it provides all the basic functions above plus blood transfusion
and caesarean section and/or laparotomy (3). This identification of facilities is important to
define a clear continuum of care from primary health care centers to the secondary care
facilities as this relates to the availability of medical commodities and staff with skills to manage

the complications.

South Sudan has been in civil war for more than two decades (5), which has destroyed social
community structures and health infrastructure (6). With 81% of mothers delivering at their
homes and only 10% of deliveries occurring under the care of skilled personnel (7), access to
EmOC services is poor in South Sudan. As in other developing countries, this access is not only
poor but also inequitable favoring those women in better social class (8-10). Women living in
urban areas are twice more likely to receive any form of skilled assistance at delivery compared
to those living in rural areas. Women who are formally educated to at least secondary level are
five times more likely to receive this assistance compared to their counter parts with no formal
education while the richest ones have four times more chance than the poorest in the wealth
index (11). This polarized access to maternal health services is worrying as most of the

population is disadvantaged with 51 % living below the national poverty line (one dollar per day;
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83 % of the population is rural and 73 % of men and 84 % of women are illiterate (11). Health
information management systems are currently under development and are not able to launch
an effective monitoring and evaluation processes for maternal health indicators (6). Although it
has been stated that at least 50 % of the population in Torit County live within 5 km of a public
health facility and at least 50 % of the population are within one hour’s walking time to the
nearest public health facility, (12) it is not clear whether the people who really need the health
care services are accessing it. As such, evidence about met need for EmOC, nature of obstetric
complications and associated interventions in Torit County are lacking, hence affecting priority

strategies for improving maternal and neonatal outcomes.

This study aimed to estimate the met need for EmOC services in three Payams of Torit County
and to disaggregate it by geographical location to help guide interventions by development
partners who are currently implementing health services in the area under Health Pool Fund

(HPF) to improve maternal health (13).
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Methods

Study design
We conducted a retrospective cross-sectional study of women who had been treated for major

direct obstetric complications from five EmOC facilities in three Payams of Torit County in 2015.

Study setting
This study was conducted in health facilities located in three payams of Torit County in the

former eastern Eastern Equatoria state, Republic of South Sudan: Kudo, Nyong and Himodonge;
with a total projected population of 72,071 in 2015 (14). Payams in South Sudan are
administrative areas that constitute a County which in turn constitute a state. Nyong Payam
(also called Torit Payam) in which the state capital, Torit, is located was the most populated with

47,253 inhabitants while Kudo Payam had 13,461 and Himodonge Payam had 11,357.

The public health care system in South Sudan is structured into four levels: the primary health
care units (PHCUs), the primary health care centers (PHCCs), the County Hospitals (CHs), the
state hospitals (SHs) and the teaching hospitals (THs) (12). PHCUs are the lowest level facilities
that provide preventive, promotional and curative services aimed to serve a population of
15,000 people while the primary health care centers (PHCCs) act as immediate referral points
for the PHCUs and are aimed to serve a population of 50,000 people with all the services offered
in @ PHCU plus diagnostic laboratory, maternity and inpatient care services. The CHs aimed to
serve 300,000 people and SHs to serve 500,000 people act as secondary care units while the THs

provide tertiary care.

There are a total of 11 public health facilities in the study area including one state hospital
located in Nyong Payam which acts as a referral center. Out of the 11 health facilities only 5
including Torit state hospital can conduct deliveries and are designated as EmOC facilities; four
are basic EmOC facilities each with six beds capacity and one- the hospital, is a comprehensive
EmOC facility with 22 beds capacity dedicated to obstetric cases. Health service delivery in these
facilities is supported by implementing partners under the HPF grant; Save the Children
International (SCI) for the PHCCs and Catholic Organization of Relief and Development Aid
(CORDAID) for Torit state Hospital. These partners recruit the necessary human resource and
provide the medical supplies while government does supportive supervision. The other 6 public

facilities are Primary Health Care Units (PHCUs) and together with the private facilities
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composed mainly of small clinics and drug shops neither conduct deliveries nor admit patients

with major direct obstetric complications.

Study population
All women admitted with major direct obstetric complications in any of the five facilities in the

study area between January 1% and December 31% 2015 were included in this study. The
admissions for women who were not residents in the study areas were excluded as they were

assumed to represent a demand for EmOC services from elsewhere.

Sampling

The Population projection for 2015 in this study area was calculated from the 2008 census to be
72,071. Assuming the same crude birth rate for South Sudan of 36.1/1000 population (15), a
total of 2,602 births were expected in 2015. According to the World Health Organization (WHO)
an estimated 15% (390) of these were expected to get major obstetric complications (3). Using
OpenEpi version 3 for sample size calculation for the proportion who get EmOC services from
the facilities and assuming population size (for finite population correction factor) of 390,
hypothesized met need for the population of 38.3%%5 assuming the results of an assessment in
Yirol County, Lakes State of South Sudan (16), and design effect (for cluster surveys-DEFF) = 1;

allowing 10% for missing data, a sample size of 208 was enough for a 95% confidence level.

Data collection
All the admission records in the Obstetrics and Gynecology wards of the health facilities

between January 1* and December 31* 2015 were reviewed by one of the researchers (PB) to
identify cases of major direct obstetric complications, the interventions used for treatment and
the outcomes of treatment. All records had been kept in paper form and written in English. The
information collected included the date of admission, demographic data such as age, parity,
ethnic group, and the Payam of residence. The direct obstetric complications for which the
patient was admitted was recorded and according to WHO these complications include
hemorrhage, prolonged or obstructed labor, abortion complications, postpartum sepsis, pre-
eclampsia/eclampsia, ruptured uterus and ectopic pregnancy (3). Information was also collected
about the pregnancy outcomes at the end of the admission which included spontaneous vaginal
delivery, instrumental vaginal delivery, cesarean section, complete abortion, evacuation of the
uterus for retained products of conception, laparotomy for ruptured uterus, laparotomy for

ectopic pregnancy and/or if woman died or was discharged or escaped from the facility while
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still pregnant. Maternal and neonatal outcomes during the admission were noted; whether
dead or alive and for the alive neonates whether they required resuscitation at birth.
Information was further collected about the other interventions for the other obstetric
complications such as administration of parenteral oxytocin, repair of genital tract tears and
hysterectomy for postpartum hemorrhage, administration of Magnesium sulphate for severe
pre-eclampsia and/or eclampsia, administration of parenteral antibiotics for puerperal sepsis,

manual removal of the placenta and blood transfusion for severe hemorrhage.

Main outcome measures of study
The primary outcome in this study was the met need for EmOC which was defined as the

proportion of all women with major direct obstetric complications in the population treated in
the health facilities between January 1 and December 31* 2015. The frequency of each
complication and the appropriate interventions to treat them are reported as secondary

outcomes.

Statistical Analysis
Data was checked, coded, entered and analyzed using SPSS version 21. Frequency tables were

used to present descriptive statistics such as the number of direct obstetric complications
admitted from each Payam and treated in each facility, the interventions used for treating the
complications, pregnancy outcomes after the admission as well as maternal and fetal outcome

of the complication.

The crude birth rate for the population was used to calculate the expected number of deliveries
in a year, 15% of these were assumed to have gotten major obstetric complications (3). The
proportion of the complications treated in the facilities was calculated to represent the met
need for EmOC services and the 95% Confidence Intervals (Cls) were calculated using the
formula for single population proportions (17). The age and parity differences among the
patients admitted with major Obstetric complications from the three Payams were compared
using Analysis of Variance (ANOVA) test. The corresponding confidence intervals and p-values

were presented in a table format. All significance levels were set at p < 0.05.

Ethical issues
Ethical approval was sought from the state Ministry of Health, Eastern Equatoria state, South

Sudan and from the University of Liverpool ethics committee. A waiver of consent for the
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medical record reviews was also obtained. Written consent was obtained from the facility in-

charges to review the facility records after giving them written information about the study.

Each complicated case reviewed was assigned a unique study number. The data collected on
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9 guestionnaires was stored under lock and key and were entered into SPSS in a computer which

11 was pass-word protected, only accessed by the researchers.
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Results

A total of 2,466 patient admissions were reviewed in all the facilities; 352 of these admissions
were for major obstetric complications. 90 of the patients admitted with major obstetric
complications in TSH were not residents of the study areas while information of residency was
lacking for eight patients; these were excluded from the final analysis. A total of 254 admissions
for major obstetric complications were therefore included in the analysis to determine the met
need for EmOC in the study. This was slightly more than the calculated sample size of 208
participants. It is important to note that several patients had more than one complication for
which they received different interventions. However, only the primary complication was
recorded for each of these patients while all the interventions were taken note of. Therefore,

the number of interventions was not equal to 254.

Descriptive information for participants included in the analysis
Table 1 shows descriptive information for the cases of major Obstetric complications from Kudo,

Nyong and Himodonge Payams treated in the facilities within these areas. The mean age of the
women admitted with major obstetric complications was 24.8 + 6.68 years and ranged between
15- 43 years. The mean parity was 2.6 + 2.56 and ranged from 0- 10; the median parity was 2.
Most of the cases were from Nyong Payam 227 (89.4%); only 15 (5.9%) were from Himodonge

Payam while 12 (4.7%) were from Kudo Payam.

The most common obstetric complication leading to admission was complicated abortions
(45.7%) followed by prolonged obstructed labor (23.2%) and hemorrhage (16.5%). Evacuation of
the uterus for retained products (42.5%), Cesarean sections (32.7%) and administration of
oxytocin for treatment of post-partum hemorrhage (13.3%) were the most common

interventions for treating the complications.
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Table 1: Frequency table for descriptive information on the participants to measure the met
EmOC needs in three Payams in Torit County

Factors N (%) Confidence intervals
(c

oNOYTULT D WN =

Age (years)

<20 87 (34.3) 29.6-41.3
15 21-30 120 (47.2) 42.1-55.1
17 >30 40 (15.7) 11.7-21.1
19 Missing 7 (2.8)

Mean age 24.8
23 (SD=6.68)

25 Range 15-43

27 2. Parity

29 0-1 107 (42.1) 37.1-49.6
3 2-5 98 (38.6) 33.9-46.0
34 >5 43 (16.9) 12.9-22.2
36 Missing 6(2.4)

38 Mean 2.6 (SD=2.56)

Range 0-10

43 N (%)

45 3. Payam of Residence

47 Nyong 227 (89.4) 85-92.9
Himodonge 15 (5.9) 3.1-9.1
52 Kudo 12 (4.7) 2.4-7.5

54 4. Admissions per facility

59
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Torit state Hospital (TSH)
Himodonge PHCC

Kudo PHCC

Nyong PHCC

Lowoi PHCC

The complication for which patient was admitted
Hemorrhage
Pre-eclampsia/Eclampsia
Sepsis

Prolonged or Obstructed labor
Ruptured uterus

Ectopic pregnancy
Complicated Abortion

Others

The interventions for treatment of the
complications (n = 254)

Caesarean section

Evacuation of uterus for retained products of
conception

Laparotomy for ectopic pregnancy
Laparotomy for ruptured uterus plus hysterectomy
Manual removal of the placenta

Oxytocin for treatment of post-partum hemorrhage
(PPH)

Misoprostol for treatment of PPH

251(98.8)
3(1.2)

0 (0)

0 (0)

0 (0)

42(16.5)
4(1.6)
8(3.1)

59 (23.2)
3(1.2)
3(1.2)
116 (45.7)

19 (7.6)

83 (32.7)

108 (42.5)

2(0.8)
3(1.2)
8(3.1)

34 (13.4)

10 (3.9)

97.1- 100

0.0-2.9

12.4-22.0

0.4-3.7

0.8-4.6

17.4-28.2

0.0-2.9

0.0-2.9

37.8-51.5

2.9-8.7

12
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1
2
z Genital tract repairs for tears 6(2.4)
5
6 Magnesium sulphate 4(1.6)
7
8 Blood transfusion 15 (5.9)
9
10 Parenteral antibiotics for sepsis 17 (6.7)
11
:g 7. Maternal out-come of the complications
14 .
15 Alive 251 (98.8) 98.4- 100
16
17 Dead 1(0.4) 0.0-1.6
18
19 Referred to a higher Centre 2 (0.8)
20
21 8. Fetal outcomes
22
23 . .
24 Live births 112 (44.1) 38.2-51.5
25
26 Still births 17 (6.7) 4.1-10.4
27
28 Abortions 119 (46.9) 39.0-52.3
29
g? Unknown 6(2.4) 0.8-4.6
;g 9. If the live newborn was resuscitated (n=112)
34
35 Yes 50 (44.6) 35.43-53.85
36
37 No 55 (49.1) 39.85- 58.37
38
39 Unknown 7 (6.3) 1.77-10.73
40
41
42
43 . .
42 The met EmOC need for the three Payams in Torit County
45
46
47 Table 2 shows the met need for EmOC services in the three Payams. Out of the 390 major
jg obstetric complications expected in 2015 from the three Payams (including 61 from Himodonge
50 Payam, 73 from Kudo Payam and 256 from Nyong Payam), 254 cases were admitted and treated
51
52 giving a met EmOC need of 65.13% (95%Cl: 60.40 -69.86) for the whole population in the three
53
Payams.
54 y
55
56
57
58
59 13
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The met EmOC need was highest for the population residing in Nyong Payam (88.67%; 95% Cl:

85.01- 92.33) while it was only 24.59% (95%Cl: 13.78- 35.40) and 16.44% (95% Cl: 7.94- 24.94)

for the populations of Himodonge and Kudo Payams respectively.

Table 2: Calculation of the met EmOC need for three Payams in Torit County

Payam of Population Total births Expected

residence in 2015

Obstetric
expected in  Obstetric complications

2015 using a complication actually

The proportion of
obstetric
complications

crude birth rate (15% of treatedinthe treated in the
of 36.1/1000 expected facilities facilities (met
population births) need) (%)

Himodonge 13,461 410 61 15 24.59

Kudo 11,357 486 73 12 16.44

Nyong 47,253 1,706 256 227 88.67

Total 72,071 2,602 390 254 65.13

Comparison of the characteristics of patients with major direct obstetric

complications by the Payam of residence
There was no statistical difference in the mean age of the patients admitted from the three

payams with the 95% Cls for mean overlapping among the three groups using one way ANOVA

test (p value= 0.818) (see Table 3). The same test applied on the mean parity also showed no

significant difference among the three groups with the 95% Cls for mean overlapping as well (p

value=0.165).

14
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Table 3: Comparison of the Characteristics of patients with major direct obstetric
complications treated by Payam of residence

Nyong Himodonge Kudo P-value

Age (years)

<20 79 4 4

21-30 108 5 7

>30 33 6 7 0.125

Mean 2465+6.61 27.23+7.24 24.08+6.19 0.818
Parity

Prime para 95 5 7

2-5 89 6 3

>5 39 2 2 0.818

Mean 250+243 346+3.20 2.67%+3.23 0.165

In summary, the results indicated a met EmOC service need of 65.13% for the population in the
three Payams in Torit County. The met need for the population in Nyong Payam was significantly
higher than the population in the other two Payams.

Discussion

In this study, the proportion of women with major obstetric complications in three payams in
Torit County in 2015 who were treated in the health facilities in the study area was calculated
as the met EmOC need based on the United Nations (UN) guidelines for process indicators for
EmOC (3). The study revealed a 65.13% met need for EmOC in the three payams; Nyong Payam
with the highest met need of 88.67% while Kudo and Himodonge had only 16.44% and 24.59 %
respectively. It means that about 35% of women with obstetric complications who needed
emergency care in these settings did not access it and this figure was high in Kudo (83.56%) and
Himodonge (75.41%) Payams.

Our findings indicate a high met need for EmOC in Torit compared to what has been reported
previously in other parts of South Sudan. In 2005, Pearson and Shoo reported a 2.1% met need

for EmOC in Yambio and 5% in Rumbek (18). However, this study was more than a decade ago
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when South Sudan had not signed the Comprehensive peace agreement with Sudan (19). At that
time and as reported by the authors, the coverage of EmOC facilities was very low: less than one
comprehensive EmOC center per 500,000 people and no basic EmOC center in Yambio and only
0.5 per 500,000 people in Rumbek. Such a low met need for EMOC was therefore expected.
Another study conducted in 2012 in Yirol County just a year after South Sudan got
independence, showed a much higher met need for EmOC (38.3%). However, this study was an
intervention study where an active hospital ambulance system was implemented (16). Our study
was conducted at a time when several humanitarian partners are in the Country to support the
health system. Perhaps the higher met need for EmOC in this study is as a result of these efforts.
(20), but the low figures for the two rural Payams (Kudo and Himodonge) still raise concerns.
The met need for EmOC obtained here for Nyong Payam is similar to what was reported for
Malindi district in neighboring Kenya although that study only concentrated on comprehensive

EmOC facilities and included only complications that required major surgical interventions (21).

This current study was not designed to assess the various factors that may affect the met need
for EmOC (22, 23), but it has brought to light important facts that should draw the attention of
State government and its partners working in Torit County. First, most cases of obstetric
complications in this study were from one particular Payam: Nyong Payam (89.4%) and the met
need was therefore highest in this Payam (88.13%). Torit town, the state capital is located in
Nyong Payam and the only hospital in this study area is also located in this Payam and by the
standards in this state, Nyong Payam is considered to be an urban area. With a population more
than that of the other two Payams combined, perhaps it was not surprising that most of the
obstetric complications were from Nyong Payam and were treated from Torit State Hospital.
These findings are similar to those shown in a study from Uganda where maternal health care
service utilization was more among the residents of the Capital city Kampala and reduced
significantly among women living in the rural areas (24). There is evidence elsewhere indicating
a direct link between wealth and utilization of obstetric services. For example, a multi-country
cross-sectional study to determine the coverage, access and quality of EmOC services in Sub-
Saharan Africa showed that both hospitals and health centers were utilized more by the women
in the highest wealth quintile than the poorest women (8). In that study, 83% of women who
had received EmOC services in Ethiopia were among the rich, this figure was 87% in Uganda and

77% in Tanzania (8). A population living in urban area is likely to be more educated and
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wealthier than that living in the rural areas. This current study shows a clear inequity between
the different payams in terms of met obstetric need with Nyong Payam being the better of the
three Payams which obviously requires further examination to assess the differences in socio-

economic status of the populations in these Payams.

Secondly, there were very limited numbers of complications treated from the facilities located in
the rural Payams in this study. Apart from Torit state Hospital (TSH) only Hileu PHCC admitted
and treated three other cases, the rest of the other three facilities did not treat any obstetric
complication in 2015. These facilities did not refer any patients to a higher center either.
Perhaps because of the short distance between Nyong PHCC and Torit state hospital, women
from Nyong Payam might have preferred to seek care from the hospital directly. Some authors
have criticized WHO’s method of identifying EmOC facilities based on the signal functions
offered in the previous three months before an assessment and advocated for extension of this
period to six months to give chance to pick up those facilities with capacity to provide these
signal functions but have low case load (21, 25, 26). However, in this current study, facility
records for a whole year were reviewed. The fact that no complications were treated in these
facilities during this period requires a critical examination beyond a purported ‘no indication’
explanation. Perhaps this raises issues of access but the quality of EmOC services and/or the
capacity to offer one in the PHCCs in these areas have to be critically evaluated. Other than
blood transfusion and cesarean section services almost all the other signal functions of EmOC
need to be available in the PHCCs. In qualitative studies in other parts of South Sudan and in
rural Gambia, women reported reluctance to access health care because of unfavorable
previous experience with the health care system such as inconsistent availability of services,
poor understanding of how the system operates and sometimes poor attitudes of the health
care providers (27-29). Considering the lack of midwives and doctors in most facilities in South
Sudan especially the PHCCs in rural areas, there are doubts about the real availability of the
skills required to offer these signal functions for EmOC in the PHCCs in this study; and the
community would be justified not to seek care from these facilities (30). The undesirable impact
of inequitable distribution of midwives among the facilities located in the rural areas on
maternal and neonatal health has been discussed in previous cross -sectional studies in similar

countries (31-33).
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In this study, several data sources were used during the facility record reviews for obstetric
complications admitted in the facilities. All the medical records for patients admitted in the
obstetrics and gynecology units of the facilities in 2015 were reviewed carefully to ensure all
cases of obstetric complications were identified. Any missing information was cross checked in
the registries on the wards and in the operating room. This has ensured the reliability of the
data presented in this study. The analysis technique used here is also a standard method
advised by WHO for monitoring the progress in EmOC services in a community (3). Since all
admissions were reviewed and all major obstetric complications were included in the final
analysis, this study had a heterogeneous population sample of participants minimizing selection

bias and further increasing the external validity of the results.

However, there were limitations in this study; first the estimated population used to calculate
the met need is a projection from the 2008 census with an assumption that there were no
significant population movements. However, South Sudan has been a war zone with the most
recent conflict that started in December 2013 displacing over 200,000 people internally and
more than 40,000 into the neighboring Countries (34). It is likely that some residents of these
areas may have left out of fear and presented their EMOC needs in another location or some
populations may have moved into this study area from the conflict areas. There was an attempt
however, to critically review several data sources in this study so as to identify and exclude
cases from other locations. Further still, the crude birth rate used in estimating the expected
births in this study is for the entire country which may be different for the local population in
the study setting. A second limitation was the retrospective nature in which the cases were
identified as this only limited the researchers to what was indicated in the records without a
chance to probe or validate information. This could have also affected the numbers of the cases
especially if some cases were not recorded or records were lost thus affecting the reliability of
the data. The lack of a qualitative arm in this study was another limitation as this would have
provided insights into the socio-economic dimensions to access of healthcare services and
community perceptions on poor utilization of the services in the facilities which seem to be
available. However, the glaring gaps in the healthcare system have been clearly demonstrated in

this study.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 18

Page 18 of 24



Page 19 of 24

oNOYTULT D WN =

BMJ Open

Conclusion

The key issues raised by this study are that there is low met need for EmOC services in Torit
County and that the met need is much lower for the populations living in the rural Payams. Most
major obstetric complications were admitted and treated only in Torit state hospital with no
significant contribution of the PHCCs. The government partners working in these areas
therefore, need to ear-mark the seven signal functions of EmOC for regular monitoring and
evaluation to assess the performance and utilization of EmOC services in PHCCs in Torit. This will
offer an opportunity to identify gaps in the healthcare system and to intervene appropriately to
address inequities that may exist in the distribution of EmOC services.

This study also set a basis for a more robust prospective study involving a larger setting that
should examine all the seven process indicators for EmOC and perhaps establish why there is
very high abortion rate. It also establishes the need for a qualitative study to explore

perceptions that might explain the low met need for EmOC.

Acknowledgements: The authors owe a debt of gratitude to the participants whose records
have been used to produce the data sets in this study. The authors are also indebted to the

management of the health facilities included in this study, their cooperation was valuable.

Author Contributions: PB and Il designed the study, PB collected data, PB and Il analyzed the
data and drafted the manuscript; SPF, KB, EOT and AU participated in intellectual content
analysis, methodological review and reviewed the final version of the manuscript for

consistency. All authors read and approved the final manuscript.

Funding: This research received no specific grant from any funding agency in the public,

commercial or not-for-profit sectors

Competing interests: We have read and understood BMJ policy on declaration of interests and

declare that we have no conflict of interest regarding the publication of this article.

Data sharing statement: Technical appendix, statistical code, and dataset available from the

Dryad repository, DOI: 10.5061/dryad.bj550. There is no additional unpublished data.

Exclusive License

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 13



oNOYTULT D WN =

BMJ Open

“The Corresponding Author has the right to grant on behalf of all authors and does grant on
behalf of all authors, a worldwide license to the Publishers and its licensees in
perpetuity, in all forms, formats and media (whether known now or created in the
future), to i) publish, reproduce, distribute, display and store the Contribution, ii)
translate the Contribution into other languages, create adaptations, reprints, include
within collections and create summaries, extracts and/or, abstracts of the Contribution,
iii) create any other derivative work(s) based on the Contribution, iv) to exploit all
subsidiary rights in the Contribution, v) the inclusion of electronic links from the
Contribution to third party material where-ever it may be located; and, vi) license any

third party to do any or all of the above”.

References

1. Bhandari T, Dangal G. Emergency obstetric care: Strategy for reducing maternal mortality in
developing countrie. Nepal Journal of Obstetrics & Gynaecology. 2014;9(1):8-16.

2. Say L, Chou D, Gemmill A, Tuncalp O, Moller A-B, Daniels J, et al. Global causes of maternal
death: a WHO systematic analysis. The Lancet Global Health. 2014;2(6):e323-e33.

3. Bailey P, Lobis S, Fortney J, Maine D. Monitoring emergency obstetric care. [electronic book] :
a handbook. Geneva, Switzerland World Health Organization; 2009.

4. Paxton A, Bailey P, Lobis S. The United Nations Process Indicators for emergency obstetric
care: Reflections based on a decade of experience. 2006.

5. Bereketeab R. Why South Sudan conflict is proving intractable : Ugandan forces and lack of
international commitment two reasons. Uppsala: Nordiska Afrika institutet; 2015 2015. Report
No.: 978-91-7106-769-2 (ISBN) 16546695 (ISSN) Contract No.: 2015/4.

6. Cometto G, Fritsche G, Sondorp E. Health sector recovery in early post-conflict environments:
experience from southern Sudan. Disasters. 2010;34(4):885-909.

7. 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):2158244015581190.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 20

Page 20 of 24



Page 21 of 24

oNOYTULT D WN =

BMJ Open

8. Alam N, Hajizadeh M, Dumont A, Fournier P. Inequalities in Maternal Health Care Utilization
in Sub-Saharan African Countries: A Multiyear and Multi-Country Analysis. PLOS ONE.
2015;10(4):e0120922.

9. Anyangwe S, Mtonga C, Chirwa B. Health inequities, environmental insecurity and the
attainment of the millennium development goals in sub-Saharan Africa: the case study of
Zambia. Int J Environ Res Public Health. 2015;3(3):217-27.

10. Loudon I. Obstetric care, social class, and maternal mortality. British Medical Journal (Clinical
research ed). 1986;293(6547):606-8.

11. Ministry of Health. The Republic of South Sudan: The Sudan Household Health Survey 2010.
Juba, South Sudan: Ministry of Health, & National Bureau of Statistics; 2012.

12. Macharia PM, Ouma PO, Gogo EG, Snow RW, Noor AM. Spatial accessibility to basic public
health services in South Sudan. Geospatial health. 2017;12(1):510-.

13. The Guardian. Saving the lives of mothers and babies in South Sudan; On International
Women's Day, Crown Agents celebrates one story of gains being made in maternal health in
South Sudan through the DfID-led Health Pooled Fund. The Guardian. 2016.

14. NBS. Population Projections for South Sudan by Payam: 2015-2020. Juba, South Sudan:
National Bureau of Statistics; 2017.
www.ssnbss.org/.../population_projections_for_south_sudan_by payam_2015 2020.pd..

15. World Health Organization. Crude birth rate and death rate by Country. 2013.
www.who.int/gho/publications/world_health_statistics/EN_WHS2013_Full.pdf

16. Groppi L, Somigliana E, Pisani V, lka M, Mabor JL, Akec HN, et al. A hospital-centered
approach to improve emergency obstetric care in South Sudan. International Journal of
Gynecology & Obstetrics. 2015;128(1):58-61.

17. Kubiak TM, Benbow D. Confidence Intervals for Proportions. American Society for Quality
(ASQ). 2013.

18. Pearson L, Shoo R. Availability and use of emergency obstetric services: Kenya, Rwanda,
Southern Sudan, and Uganda. International Journal of Gynecology & Obstetrics. 2005;88(2):208-
15.

19. Johnson DH. New Sudan or South Sudan? The Multiple Meanings of Self-Determination in
Sudan's Comprehensive Peace Agreement. Civil Wars. 2013;15(2):141-56.

20. Green A. Aid groups struggle to meet South Sudan's needs. The Lancet. 383(9919):769-70.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 21



oNOYTULT D WN =

BMJ Open

21. Echoka E, Dubourg D, Makokha A, Kombe Y, Olsen @E, Mwangi M, et al. Using the unmet
obstetric needs indicator to map inequities in life-saving obstetric interventions at the local
health care system in Kenya. International Journal for Equity in Health. 2014;13:112.

22. Kalter HD, Salgado R, Babille M, Koffi AK, Black RE. Social autopsy for maternal and child
deaths: a comprehensive literature review to examine the concept and the development of the
method. Population Health Metrics. 2011;9:45-.

23. Merali HS, Lipsitz S, Hevelone N, Gawande AA, Lashoher A, Agrawal P, et al. Audit-identified
avoidable factors in maternal and perinatal deaths in low resource settings: a systematic review.
BMC Pregnancy and Childbirth. 2014;14(1):280.

24. Rutaremwa G, Wandera SO, Jhamba T, Akiror E, Kiconco A. Determinants of maternal health
services utilization in Uganda. BMC Health Services Research. 2015;15:271.

25. Ronsmans C, Campbell O, McDermott J. Questioning the indicators of need for obstetric
care. Bull World Health Organ. 2002;80(4).

26. Gabrysch S, Zanger P, Campbell OMR. Emergency obstetric care availability: a critical
assessment of the current indicator. Tropical Medicine & International Health. 2012;17(1):2-8.

27. Cham M, Sundby J, Vangen S. Maternal mortality in the rural Gambia, a qualitative study on
access to emergency obstetric care. Reproductive Health. 2005;2:3-.

28. Lawry L, Canteli C, Rabenzanahary T, Pramana W. A mixed methods assessment of barriers
to maternal, newborn and child health in gogrial west, south Sudan. Reproductive Health.
2017;14:12.

29. Wilunda C, Scanagatta C, Putoto G, Takahashi R, Montalbetti F, Segafredo G, et al. Barriers to
Institutional Childbirth in Rumbek North County, South Sudan: A Qualitative Study. PLOS ONE.
2016;11(12):e0168083.

30. Blockley C. Educating nurses and midwives in south sudan, the world's newest and poorest
nation, has provided many challenges for a dunedin nurse. Kai tiaki. 2015;21(11):16-8.

31. Ezeanochie M, Olagbuiji B, Agholor K. Attaining MDG 5 in northern nigeria: Need to focus on
skilled birth attendance. Afr J Reprod Health. 2010;14(2):9-15.

32. Gerein N, Green A, Pearson S. The Implications of Shortages of Health Professionals for
Maternal Health in Sub-Saharan Africa. Reproductive Health Matters. 2006;14(27):40-50.

33. Nyango D, Mutihir J, Laabes E. Skilled attendance: The key challenges to progress in
achieving MDG-5 in north central nigeria. Afr J Reprod Health. 2010;14(2):129-38.

34. Ploch BL. The Crisis in South Sudan. Congressional Research Service: Report 2013;12(27).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 22

Page 22 of 24



Page 23 of 24 BMJ Open

1

2

3

4 STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies

5

6

7 Section/Topic ::em Recommendation Reported on page #
g Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1
1(1) (b) Provide in the abstract an informative and balanced summary of what was done and what was found 2
12 Introduction 4
13 Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4
1: Objectives 3 State specific objectives, including any prespecified hypotheses 5
16 Methods 6
17 Study design 4 Present key elements of study design early in the paper 6
12 Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 6
20 collection

21 Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 6
22

23

24 Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 7
25 applicable

26 Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 7
;; measurement comparability of assessment methods if there is more than one group

29 Bias 9 Describe any efforts to address potential sources of bias

30 Study size 10 | Explain how the study size was arrived at 6
31 Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and

32 why

gi Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 7
35 (b) Describe any methods used to examine subgroups and interactions

g? (c) Explain how missing data were addressed

38 (d) If applicable, describe analytical methods taking account of sampling strategy

39 (e) Describe any sensitivity analyses

40 Results 9
41

42

43

44

45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

46




oNOYTULT D WN =

BMJ Open

Page 24 of 24

Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 9
confirmed eligible, included in the study, completing follow-up, and analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 9
confounders

(b) Indicate number of participants with missing data for each variable of interest

Outcome data 15* | Report numbers of outcome events or summary measures

Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 12
interval). Make clear which confounders were adjusted for and why they were included

(b) Report category boundaries when continuous variables were categorized

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 13
Discussion 14
Key results 18 | Summarise key results with reference to study objectives 14
Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 16

magnitude of any potential bias

Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 14

similar studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 15

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on N/A

which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.
Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



