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Abstract

Background: Investigating cases of severe maternal morbidity (SMM) and severe maternal outcome (SMO) and the
quality of maternal health care using near-miss approach has become popular over recent years. The aim of this
study was to determine facility based incidence and the determinants of severe maternal outcome (SMO) using this
approach.

Methods: Prospective cross-sectional study among all mothers who presented to study facility while pregnant,
during child birth and/or within 42 days after termination of pregnancy seeking care and found to have SMM and
SMO during the study period was carried out.

Results: There were total of 2737 live births, 202 SMM and 162 SMO (138 maternal near-misses (MNM) and 24
maternal deaths (MD)) cases. The SMO ratio was 59.2 per 1000 live births and the MNM mortality ratio, mortality
index (MI) and maternal mortality ratio (MMR) were: 5.8:1, 14.8% and 876.9 per 100,000 live births respectively. Close
to three-fourth of all women with SMO had evidence of organ dysfunction on arrival or within 12 h of
hospitalization. The commonest underlying causes for SMO were uterine rupture 27%, followed by hypertensive
disorders 24% and obstetric hemorrhage 24%. The highest case fatality rate was found to be associated with
eclampsia 28%. Maternal age, residential area, educational status and occupation were associated with SMO (P < 0.
0001). On binary multivariable logistic regression the occurrence of any delay, intrapartal detection of complication,
the mode of delivery and duration of hospitalization had statically significant association with SMO (p < 0.05).
Optimal number of antenatal care (ANC) visits and delivery by emergency cesarean section (C/S) were found to be
protective of SMO.

Conclusion: The occurance SMO in the facility thus in the population served was high. Most of these factors
associated with SMO are modifiable; some amenable to social change and the others are within the control of the
health system. Thus the finding of this research calls for planning for such changes which can enhance timely and
proper detection and management of pregnancy related complications.
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Background
Improving maternal health has received recognition at the
global level as evidenced by its inclusion in the Millen-
nium Development Goals (MDGs) with goal to reduce
maternal mortality by three fourth by the end of 2015 [1,
2]. The maternal health issue has also continued to be one
of top post-2015 sustainable development goal (SDG)
agendas and a target for maternal mortality reduction was
set [3]. Though, reduction in maternal mortality has trad-
itionally been used as a critical measure of maternal
health, it represents only a “tip of the iceberg” of the bur-
den the maternal morbidity and resulting short and
long-term sufferings. For every woman who dies of
pregnancy-related causes, 20 or 30 others experience
acute or chronic morbidity [2]. Therefore relying solely on
maternal mortality to assess maternal health overlooks
pregnancy continuum from normal to death. In that con-
tinuum, pregnancy may be uncomplicated or complicated.
Complications range in severity from minor morbidity to
potentially life-threatening conditions (PLTC) and
life-threatening complications (LTC) [4–7].
In life-threatening pregnancy related complication the

woman has one of the two SMO: she may die (maternal
deaths) or narrowly escape death (maternal near-miss)
cases [5]. Maternal death is defined as death of women
during the time of pregnancy, labor and delivery or
within the first 42 days after delivery/termination of
pregnancy, irrespective of the duration and the site of
the pregnancy, from any cause related to or aggravated
by the pregnancy or its management, but not from acci-
dental or incidental causes. On the other hand, maternal
near-miss case is defined as “a woman who nearly died,
but survived a complication that occurred during preg-
nancy, childbirth, or within 42 days of termination of
pregnancy”. Practically, women are considered near miss
when they survive organ dysfunction [5, 6].
Women who survive life-threatening conditions (MNM

cases) have many aspects in common with those who die of
such complications. The assumption is that, a woman suffer-
ing from a near miss event is exactly like the one who died,
except for the outcome [7–9]. Similar to the case of MD
most cases of SMM are preventable. This SMM cases can
also be considered a near miss for maternal mortality be-
cause without identification and treatment, in some cases,
these conditions would lead to maternal death. Thus, the
identifications of SMM is crucial for preventing complica-
tions that led to mortality and for highlighting ways and op-
portunities to avoid similar cases in the future.
This has stimulated an interest in investigating cases of

SMM in the last few decades and led to the development of
the near-miss approach for maternal health [5, 6]. This ap-
proach has been found to be useful for the identification of
health systems failures and a relevant source of information
for policy makers in the selection of maternal health care

priorities. Among other positive characteristics, investigating
near miss events allows calculation of comparative indices
and quantification of intensive care requirements. It also
gives the opportunity to interview the woman, as she sur-
vived, providing valuable information on the risk factors and
substandard care she received. Moreover, investigating the
care received may be less threatening to providers because
the woman survived [5, 9, 11].
In recent years the near-miss approach for maternal health

is being widely used and found to be a valuable tool in,
among others, understanding local patterns of maternal
mortality and morbidity, strengths and weaknesses in the re-
ferral system, and the use of clinical and other health-care
interventions [5, 6, 11]. Despite its wide application, there
have been challenges with its use mainly due to absence of
universal criteria for identification of cases. Criteria for
MNM identification were developed by experts from WHO
working group for maternal health so as to standardize de-
tection of MNM cases. This technique of MNM identifica-
tions proposed by WHO is a two-step process. First;
maternal cases with potentially life-threatening conditions,
which may or may not be near-miss cases (e.g. specific com-
plications such as severe preeclampsia and/or critical inter-
ventions such as blood transfusion) are identified and then
identification of near-miss cases based on organ system dys-
function and organ-dysfunction proxies including clinical, la-
boratory and management criteria [5, 12]. This criterion is
validated in different setups and its applicability depends on
the local context and availability of resources [12, 13].
In Ethiopia also, MNM review is considered one of the

many strategies to tackle the high maternal mortality [6,
14]. The national Maternal Death Surveillance and Re-
sponse (MDSR) system recommends all MDs and 50%
of MNM cases be reviewed in hospital facilities [6].
However, there is limited experience with the use of
near-miss approach in Ethiopia and there are few studies
available. Specifically, MMR in the study facility, Jimma
University Teaching Hospital (JUTH), is very high, 888.5
per 100,000 live births [15] in a review 10 years back.
The reason for this high MMR is not studied and there
is no study on MNM in JUTH.
This study therefore has determined the incidence and

determinants of SMM and SMO in the study facility. In
addition, the quality of maternal health care provided at
JUTH was assessed using WHO near-miss approach and
calculated indicators recommended by WHO. It is the
first prospective cross-sectional study conducted to as-
sess cases of MNM and MD in the obstetric practice of
southwest part of Ethiopia.

Methods
Study settings and design
A prospective cross sectional study was conducted in
JUTH from the 1st of February to the 30th of August
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2015. JUTH is located in Jimma town, 356 km
south-west of Addis Ababa. It is the only referral hos-
pital in south-west Ethiopia with catchment population
of over 15 million. Therefore the hospital serves compli-
cated cases referred from 114 health centers and over 18
hospitals (none with intensive care unit (ICU) service) in
its catchment. JUTH is also one of the oldest teaching
hospitals in the country for undergraduate and
post-graduate clinical specialty training in various disci-
plines including Obstetrics and Gynecology.
The Department of Obstetrics and Gynecology of

JUTH has two inpatient wards: Gynecology ward and
Obstetrics (maternity, labor and delivery ward which
also includes maternity operation theatre) with a total of
80 beds. There is one major operation theatre for
Gynecology cases with two operating tables and shared
with the general surgery unit. There is an ICU with six
beds and three functional mechanical ventilators in the
hospital at the time of this study. The ICU is shared by
medical, neurological, surgical, pediatrics, orthopedics
and obstetric patients. Thus, there is no separate ICU
for obstetrics patients.

Case selection and sample size
All women presenting to the hospital seeking health care
during pregnancy, labor and delivery and/or within 42 days
after delivery/termination of pregnancy were used as
source population. These women were screened for the
presence of any severe maternal morbidity and severe ma-
ternal outcome (maternal near-miss and deaths). The
identification of SMM was based on diagnostic categories
such as obstetrical hemorrhage, hypertensive disorders,
sepsis or severe systemic infection, uterine rupture, early
pregnancy complications and/or other indirect causes.
The terms potentially life-threatening conditions, severe
maternal complications and severe maternal morbidity
were used interchangeably throughout this article.
MNM cases were identified using WHO clinical, la-

boratory and/or management criteria for organ dysfunc-
tion. Mothers with renal dysfunction/failure and
requiring dialysis were referred to Addis Ababa and
these women were included as near-miss cases in this
study. In addition, all mothers who died in the hospital
while pregnant, during labor and delivery or within
42 days after delivery/termination of pregnancy and
those who were not alive on arrival to the hospital were
included in this study.
The sample size was determined using single popula-

tion proportion formula and it was calculated consider-
ing the severe maternal morbidity rate of 310/1000 [16]
with 5% significance (i.e. P = 0.31, = 0.05, margin of
error (d) =0.05), and 10% none response rate. Finally, a
total of 364 cases with PLTCs or life-threatening compli-
cations (LTCs) were analyzed.

The variables studied were
Background information
Age, level of education, occupation, marital status, place
of residence and estimated distance of their place of resi-
dence from JUTH.

Obstetrics variables
Gravidity, whether the woman had ANC visits, number
of visits and the place of ANC during the index preg-
nancy. We considered ANC is optimal if a woman has at
least four prenatal visits or in case of women presenting
at earlier gestation with complications, having minimum
number of ANC appropriate for the duration of preg-
nancy. In addition, state of pregnancy at the time of first
detection of complication is documented to all cases.

Facility episode
Date and time of admission and discharge, main reason/
symptom for admission, condition/status of the patient
and whether she came referred from another institution,
mode of transportation used and initiation of treatment
on referral and its appropriateness were assessed. Dur-
ation of labor and final mode of delivery were recorded
for those who arrived before giving birth. In addition,
primary underlying causes for PLTC and their temporal
pattern of development were documented for all cases.
Facility management, including mode of delivery, use of
critical interventions, laboratory abnormalities and dur-
ation of hospital stay are documented.
The purpose of every maternal near-miss and/or death

investigation is to determine its preventability. Prevent-
able/modifiable contributors for SMO were specified ac-
cording to the three delay model: patient/family factors
(health seeking (delay one), transport access (delay two),
health system related (delay three) [6]. Thus, the ap-
proach recommended by Ethiopian Ministry of Health
MDSR guideline to assess preventability of SMO by
identifying the contributory factors was used. We identi-
fied these factors using the operational definition and
presented the detail in this article.
The maternal outcome is documented during the hos-

pital stay or upon discharge. Women with organ dys-
function were categorized as cases of SMO which was
sub-categorized as either MNM if they survive the con-
dition or MD if they die and other women without
organ dysfunction were classified as SMM cases.

Data collection tool and procedures
The data collection tool (a structured questionnaire) was
developed from the WHO near-miss and the Ethiopian
MDSR tools [5, 6]. The MNM approach assesses the
clinical care and related interventions; whereas, the
MDSR approach explores contributory factors (delay
factors) in addition to the clinical care. Patient charts,
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delivery and operation registration books were used as
source of information to complete the questionnaire. In
the case of detecting incomplete information from the
patients’ and/or facilities’ document; face-to-face inter-
view with the women and/or their family (e.g. if she is
dead) was employed to collect the required information
after securing an informed consent.

Data management and analysis
The data was entered in to computer database using
Statistical Package for Social Sciences for windows ver-
sion 20 on a daily basis and finally analyzed using both
descriptive and inferential statistics. Regression analysis
was used to examine the association between dependent
and independent variables. To assess the effects of each
independent variable on the outcome variables multi-
variate logistic analysis was carried out and a value <
0.25 were taken as indicator for multivariate model. Fi-
nally, the findings of the study are presented using tables
and graphs.

Ethical considerations
Ethical clearance was secured from ethical review board
of Jimma University College of Health Sciences. Written
consent was obtained from every study subject and/or
caregivers, in case interview needed by explaining the
objective of this research. Any personal identifiers were
omitted and the interview was conducted in private
places.

Result
Socio-demographic and clinical characteristics
There were a total of 2737 live births in the study facility
during the study period. A total of 364 women with
SMM and SMO (MNM and MD) were identified and
analyzed. Two hundred and two of them had SMM
making its incidence ratio of 73.8/1000 live births;
whereas, the rest 162 cases had LTCs which resulted in
SMO (138 of the cases of MNM and 24 MD). The SMO
and MNM incidence ratio were 59.2 and 50.4 per 1000
live births respectively and the MMR was 876.9 per
100,000 live births. The MNM to MD ratio and the MI
(ratio of MD among women with LTCs) were 5.8:1 and
14.8% respectively.
The socio-demographics and obstetric characteristics

of the cases are presented in Table 1. The average age of
all women (SMM and SMO) was 27.3 ± 5.5 years and
most 205(56%) of them were aged between 25 to
34 years. The majorities were married 347(95.3%); are
from out of Jimma town 290 (77%), and had no for-
mal education 190(52.2%). Eighty five percent of the
cases have visited other institutions and arrived to
JUTH with referral paper.

About 65% of the mothers were pregnant either for
the first time or more than four times. Although, the
large majority (84%) of the mothers had ANC follow up,
only half of them had three or more visits. More than
three-fourth of them gave birth to the index pregnancy
at the study facility. Of the remaining: 38(10.4%) came
with complication after giving birth at home and the
remaining arrived with complications after giving birth
at other institutions. Two mothers were still pregnant at
the time of death. The commonest mode of delivery
among all cases was vaginal (all forms of vaginal deliv-
ery) in 142(39%). On the other hand, C/S was the most
common mode of delivery in woman with SMM and/or
SMO who gave birth after arriving JUTH, accounting for
131(45.8%) of them. Laparotomy was performed in
52(14.4%) of the cases of which uterine rupture cases
were 40 and the rest were cases of ectopic pregnancy
and gestational trophoblastic diseases.

Facility obstetric care indicators
Based on WHO MNM criteria 50% of the cases of SMO
fulfilled more than one criterion for the organ dysfunc-
tion. The most common organ dysfunction was uterine
in 42.6%, followed by respiratory in 29.6%, and cardio-
vascular in 27% of SMO cases. Twelve 7.4% of these
mothers had renal dysfunction with five of them referred
out to Addis Ababa for dialysis and the rest seven died
before such arrangement was made.
As presented in Table 2, the majority of SMO cases;

71.6% had evidence of organ dysfunction on arrival to
the JUTH or within 12 h arrival with 12 of these being
MD. Interestingly 96.6% of these cases came referred
from other health facilities. Forty-six of the cases devel-
oped SMO condition after 12 h of hospital stay making
the intra-hospital SMO rate of 16.8 per 1000 live births.
Critical interventions were performed in 52.2% of all
cases with SMM or SMO. The interventions were: blood
transfusion in 40.7%; laparotomy in 22.5%; and ICU ad-
mission 6.6% of all cases of SMM and SMM (Table 2).

Complications underlying severe maternal morbidity and
severe maternal outcome
Table 3 shows the distribution of complications under-
lying SMM and SMO. The three leading obstetric compli-
cations identified were: hypertensive disorders in 32.7%,
obstetric hemorrhage in 27.5%, and pregnancy-related in-
fections in 13.5%. On the other hand, among cases of
MNM cases, uterine rupture in 29.7%, obstetric
hemorrhage in 22.5% and severe hypertensive disorders in
21% were the most common underlying complications.
Early pregnancy complications accounted for 13.4 and
10.9% of cases of SMM and MNM but no case of mater-
nal death were attributed to these complications. Except
for three cases of indirect maternal deaths; all of the
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maternal deaths were direct obstetric deaths. Eclampsia,
postpartum hemorrhage and pregnancy-related infections
were the top three leading causes of MD in this study: each
accounting for 29.2, 20.8 and 12.5% of the 24 maternal
deaths. The highest MI was associated with eclampsia
followed by antepartum and then postpartum hemorrhage.

Factors contributing for severe maternal morbidly and
severe maternal outcome
Preventability of SMM and the SMO was assessed by iden-
tifying factors contributing to the delay in receiving appro-
priate care using the three delay model (Table 4). There
were delays at the three levels inhibiting the cases from re-
ceiving an appropriate care and thus contributing to the se-
verity of complications. Moreover, the frequency of cases
identified to have a delay by the level of occurrence of the
delay was found to be more and more frequent in line with
the degree of severity of maternal complications; as we go
from SMM to MNM and then MD (Fig. 1). Overall 86.8%

of SMM and SMO cases have encountered some form of
delay in the continuum of care. Delay in seeking care (delay
one), reaching at the appropriate health facility (delay two)
and receiving appropriate care after reaching at the health
facility (delay three) were identified among 45.1, 57.1 and
59.1% of SMM and SMO cases. More than half 51.9% of all
cases had encountered delay three at the referring or first
health facility visited (Table 4).

Reasons for the delay
The distributions of reasons for the delay for appropriate
care by the level delay are shown in Table 4. Delay in
seeking care after the onset of danger signs and symp-
toms of pregnancy including onset of labor was the most
frequent patient related factor whereas, delay in reaching
at the appropriate facility (delay two) was found to be
mainly because of the long distance to the health facility.
The commonest means of transportation used in arriv-
ing to JUTH was public ambulance being used by 65.1%

Table 1 Sociodemographic and obstetric characteristics of women with severe maternal morbidity and severe maternal outcome,
South-west Ethiopia

Characteristics Severe maternal morbidity (N, %) Severe maternal outcome (N, %) Total (N, %)

202(55.5) 162(44.5) 364(100.0)

Age in years 15–24 67(33.2) 34(21.0) 101(27.8)

25–34 111(54.9) 94(58.0) 205(56.3)

≥35 24(11.9) 34(21.0) 58(15.9)

Residence Jimma Town 56(27.7) 18(11.1) 74(20.3)

Out of Jimma Town 146(72.3) 144(88.9) 290(79.7)

Current marital status Married 192(95.0) 155(95.7) 347(95.3)

Single/separated/divorced 10(5.0) 7(4.3) 17(4.7)

Educational status of the woman No formal education 87(43.1) 103(63.6) 190(52.2)

Primary School 63(31.2) 38(23.5) 101(27.7)

High school & above 52(25.7) 21(12.9) 73(20.1)

Gravidity I 84(41.6) 34(21) 118(32.4)

II-IV 69(34.2) 60(37) 129(35.5)

≥V 49(24.3) 68(42) 117(32.1)

ANC follow up Health center 138(68.3) 114(70.4) 252(69.2)

Hospitals 30(14.9) 13(8.0) 43(11.8)

Private clinics 6(3.0) 4(2.5) 10(2.8)

No ANC follow up 28(13.9) 31(19.1) 59(16.2)

Referral status Yes, referred from other facility 162(80.2) 149(92.0) 311(85.4)

No 40(19.8) 13(8.0) 53(14.6)

Date of admission Holiday/weekends 42(20.8) 39(24.1) 81(22.3)

Workdays 160(79.2) 123(75.9) 283(77.7)

Mode of deliveryc (n = 362) All forms of vaginal delivery 82(22.7) 60(16.6) 142(39.2)

Cesarean section 93(25.7) 42(11.6) 135(37.3)

Laparotomy 6(1.7)a 46(12.7)b 52(14.4)

All forms of abortion 21(5.8) 12(3.3) 33(9.1)
aAll are cases of Ectopic Pregnancy; b40-Uterine Rupture, 3-Ectopic Pregnancy and 3-Gestational trophoblastic disease cases; c Two cases died while pregnant
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of the cases. Close to one-fourth of the cases encoun-
tered difficulty of accessing means of transportation
timely and they were obliged to use public transporta-
tion, contracted vehicle or waited for long in the refer-
ring facility for the public ambulance.
Fifty five percent of women who arrived with referral

from other institution had no any treatment initiated on
transfer to JUTH. Other referral problems were identified
in 33.8% of all cases. These included keeping women with

high risk conditions like previous uterine scar in a setting
without cesarean facility and referral of critical cases with-
out accompaniment by health professionals. In addition
delay in getting appropriate care after reaching at JUTH
was identified in one out of six cases (Table 4).

Factors associated with severe maternal outcome
Statistically significant association was observed between
SMO and maternal age, residential area, educational

Table 3 Morbidity conditions among women with severe maternal morbidity and severe maternal outcome in South-west Ethiopia

Complications Total eligible Mortality
IndexSevere Maternal

Morbidity
Severe Maternal Outcome

Maternal near-miss Maternal deaths

N = 202(%) N = 138(%) N = 24(%) 14.8

Obstetric hemorrhage 62(30.7) 31(22.5) 7(29.1) 18.4

Postpartum hemorrhage 27(13.4) 23(16.7) 5(20.8) 17.9

Antepartum hemorrhage 35(17.3) 8(5.8) 2(8.3) 20

Hypertensive disorders 81(40.1) 29(21) 9(37.5) 23.7

Severe preeclampsia 71(35.1) 11(8) 2(8.3) 15.4

Eclampsia 10(5) 18(13) 7(29.2) 28

Pregnancy related infections 32(15.8) 14(10.1) 3(12.5) 17.6

Uterine rupture – 41(29.7) 2(8.3) 4.7

Early pregnancy complications 27(13.4)a 15(10.9)b – –

Others – 8(5.8) 3(12.5)c 27.3
aSeptic abortion 12(5.9%); Abortion related hemorrhage 9(4.5%); & Ectopic pregnancy 6(3%); bSeptic abortion 3(2.2%), Abortion related hemorrhage 3(2.2%),
Ectopic pregnancy 3(2.2%) & Molar pregnancy 6(4.3%); cPoisoning during pregnancy, Hepatitis and Advanced AIDS each

Table 2 Indicators of severe maternal morbidity, severe maternal outcomes and facility care in South-west Ethiopia

Characteristics Number of cases Proportion

Cases with severe maternal morbidity and severe maternal outcome 364 13.3%

Women with severe maternal morbidity (per 1000 live births) 202 73.8

Severe maternal outcome ratio (per 1000 live births) 162 59.2

Maternal mortality ratio (per 100,000 live births) 24 876.9

Maternal near-miss ratio (per 1000 live births) 138 50.4

Hospital access indicators

Severe maternal outcome identified on arrival or within 12 h of hospital stay 116 71.6%

Mothers who died on arrival or within 12 h of hospital stay 12 50%

Severe maternal outcome cases referred to the study facility 112 96.6%

Intra-hospital care

Transfusion per total live births 148 5.2%

Intensive care unit admission per total live births 24 0.9%

Intensive care unit admission among women with severe maternal outcome 24 14.8%

Cases of maternal death managed in the ordinary ward (out of intensive care unit) 14 58.3%

Laparotomy per total live births 82 2.9%

Rate of intra-hospital severe maternal outcome (per 1000 live births) 46 16.8

Patients referred out from Jimma University Teaching Hospital (per 100 cases of
severe maternal outcome)

5 3.0%

Intra-Hospital deaths 12 50%
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level of the woman and occupation (P < 0.0001). Among
obstetrical variables: gravidity, number of ANC visits, re-
ferral status, the state of pregnancy at the time of com-
plication, mode of delivery and the duration of hospital
stay were found to be associated with SMO (p < 0.05).
The marital status and place of ANC had no significant
associated with SMO on univariate logistic regression.
When binary logistic regression analysis for the deter-

minants of SMO carried out none of the background
variables remained significant after adjusting for all the
variables in the list. On the other hand, complications
identified for the first time during intrapartum period
(AOR = 2.66(1.29, 5.47)) and prolonged hospitalization
(> 7 days) (AOR = 2.77(1.42, 5.42)) increased the odds of
the SMO. Gravidity and referral status did not show
statistical significance whereas the optimal number of
ANC visits is shown to be protective of SMO: it reduces
such outcome by nearly half (AOR = 0.52(0.29, 0.91))

compared to women with no or suboptimal ANC visits.
Interestingly, compared to all other modes of delivery,
women delivered by caesarean section are also less likely
to develop SMO, (AOR = 0.43(0.24, 0.79)). In addition,
all forms of delays increased the odds of severe maternal
outcomes with delay one (AOR = 2.37(1.36, 4.12)), delay
two (AOR = 2.66(1.39, 5.07)) and delay three (AOR =
4.12(2.34, 7.26)) after adjusting for all variables in the list
(Table 5).

Discussion
This prospective cross-sectional study of woman with
various pregnancy related complications using the
near-miss approach to maternal health is first of its kind
in the study institution. Our study has found that the
burden of maternal ill-health in population the hospital
serves is high. In addition the finding of high proportion
of complication already present on arrival to JUTH indi-
cates the significance of delay at the different level of
care. Our study reaffirmed this theory. Unlike many
other studies on near-miss, our study has compared
women with extremely severe outcome to woman with
less severe outcome and identified significant contribu-
tors to their severity. However, comparison of our study
findings with that of other similar institutions in the
country may not be enough because of the paucity of
studies done using this approach of maternal health
assessment.
Our study showed the ration of SMO incidence and

MNM incidence to be 59.2 and 50.4 per 1000 live births.
The MMR was 876.9 per 100,000 live births whereas,
the MI was 14.8%. In general, the rate of occurrence of
SMO indicators were found to is higher than the find-
ings of earlier study done in other part of the country [9,
14, 16] and other developing countries [10, 11, 13, 17–
24]. Moreover, the MMR was higher than the national
average MMR report for the year 2013 [1]; and the find-
ings of earlier facility based study done elsewhere in the
country [14, 15, 25–29], and that of other developing
countries [11, 13, 19–22, 30]. This high incidence ratio
might be due to the fact that our study facility is the
only referral hospital in south-west region of the country
serving complicated cases referred from other health fa-
cilities in its catchment. Moreover, the occurrence of a
high rate of intra-hospital SMO and MI, higher than the
findings from otter facilities in the country [31] and
other developing countries [19] puts the quality of ob-
stetric care offered to women with obstetrical complica-
tions in JUTH under question.
Our study showed that direct obstetric causes were

the most common underlying factors of SMM and
SMO. The most common underlying morbidity of SMM
were hypertensive disorders and obstetric hemorrhage
similar to the findings of the study done elsewhere in

Table 4 Reasons for delay among women with severe maternal
morbidity and severe outcome in South-west Ethiopia

Reasons for the delay in receiving an appropriate care N (%)

Patient/family related factors

Absence of ANCa after second half of pregnancy 46(12.6)

Symptom/labor at home for more than twelve hours 97(26.6)

Arriving with complication after home delivery 38(10.4)

Total number of women with delayed seeking care
(delay one)

164(45.1)

Delay two (Delay in reaching at the right facility)

Distance (> 40 km) from final facility 175(45.1)

Transportation problem 86(23.6)

Total number of women with delayed access to
appropriate facility (delay two)

208(57.1)

Delay three (delay after reaching a health facility)

At the initial facility visited (among referral cases)

Referred without initiation of treatment needed 173(55.3)

Other referral problems 105(33.8)

Total number of women with delay at first facility 189(51.9)

Delay three at the study hospital

Professional (follow up, evaluation, communication) 19(5.2)

Logistics (ICUb-bed, blood, service, drugs, lab. reagent) 41(11.3)

Total number of women with delay at JUTH (delay three) 60(16.5)

Total number of women with delay at health facility (delay
three)

215(59.1)

Total number of women with any delay 316(86.8)

Means of transportation on presentation to the study
hospital

Public ambulance 237(65.1)

Paid transportation 110(30.2)

Other 17(4.7)
aANC Antenatal Care, b ICU Intensive care Unit
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the country [16] and other developing countries [19, 22].
However, uterine rupture, obstetric hemorrhage and
hypertensive disorders were found to be the top leading
underlying complications among cases of SMO and this
is comparable to the findings from studies in other parts
of the country [9, 14, 25, 31] and other developing coun-
tries [10, 13, 17–24] and sub-Saharan countries [32].
Of the total of 24 MD, 21 of them died of direct ob-

stetric causes and the rest three were indirect maternal
deaths comparable with earlier studies elsewhere in the
country [14, 15, 26] other developing countries [11, 13,
17, 22, 24, 33]. Our study showed the leading causes of
MD to be hypertensive disorders followed by obstetric
hemorrhage and this finding is in agreement with the
findings of earlier study done in different hospitals
from Ethiopia as a part of FIGO logic initiative and
the review of maternal mortality trend in Ethiopia
[14, 26]. Eclampsia was associated with the highest
case fatality; similar to the findings of earlier studies
done in other parts of the country [9, 14] and other
developing countries [17, 21, 32].
Unlike earlier studies in the same facility and other

parts of the country [15, 26, 28], uterine rupture is no
more the leading cause of MD. This could be due to im-
proved care for uterine rupture cases at the facility. The
fact that 30 out of 43 (70%) cases of uterine rupture
cases presented after laboring at home for over 12 h
show the delay in seeking care. Uterine rupture as the
leading causes of MNM. This is in contrast to the find-
ings from earlier studies in this and other health facilities
in the country [15, 26, 29, 34]; in our study there was no

case fatality because of complication from abortion sup-
plementing the findings of study stating case fatality
from complications of abortion in Ethiopia was declining
[27, 28]. Perhaps this could be attributed in part to the
recent ‘revision of abortion law and its legislation’ in the
country which ensures the provision of safe abortion ser-
vices for selected group of women, avoiding fatal com-
plications from unsafe abortion [35].
Emergency obstetric care use by women is influenced

by a complex interaction of factors leading to delay in
decision-making, accessing services and receipt of
proper care once a health facility is reached [1, 5, 18, 24,
30, 36]. Similar to the case of our study; delay one, delay
two and delay three were reported as a significant con-
tributor to SMO in several earlier studies from develop-
ing countries [10, 18, 30, 36]. In this study, the
occurrence of delay one, two and three was 45.1, 57.1,
and 59.1% respectively, similar to studies done elsewhere
in the country [9, 14, 29]. Delay-1 (delay in seeking
health care) is seen more frequently than the findings
from other developing countries [37] however it is better
than the finding of earlier studies done in Ethiopia [9,
14]. This can be justified by a difference in
socio-demographic characteristics of the study popula-
tion and the year of study.
According to WHO the fact that large number women

arrived to health care facility with SMO indicate occur-
rence of the first (delay in recognizing a condition as a
complication and delay in seeking help) and second
(delay in reaching a health-care facility once the decision
to seek care has been made) delays in the health district

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

SMM SMO (MNM+MD) MD

)
%(

sesacfo
ycneuqer

F

Delay one Delay two Delay three (at first facility) Delay three ( at JUTH) Any delay

Fig. 1 Frequency of occurrence delay to care in relation to severity of maternal complications; Southwest Ethiopia (SMM: severe maternal
morbidities, SMO: Severe maternal outcome, MNM: maternal near-miss, MD: maternal death, JUTH: Jimma University Teaching Hospital
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[5]. This fact is well supported by the findings of our
study. In our study, close to three-fourth of women had
SMO on admission or within twelve hours of arrival.
This finding is also in line with studies from other insti-
tutions in Ethiopia and other developing countries [11,
14, 16, 28, 31].
In this study, delay three (at first and/or last facility)

was found to have the strongest association with SMO:
with a four-fold increase in the risk. This supports the
WHO hypothesis relating a high case fatality in the hos-
pital as an indicator for the presence of delay in receiv-
ing an adequate and appropriate treatment [14, 37].
Seeking care from a facility that is ill-equipped to give
emergency obstetric care contributes to significant delay
even after reaching the health facility. These factors were
reported as significant contributors of delay in several
studies [25, 37, 38]. These non-functional health facilities
are physically accessible and described as “physical ob-
stacles” for pregnant women in accessing a functioning

health facility in time [36]. In line with this, studies from
northern Ethiopia attributed 88% of all maternal deaths
to health system failure [29]. In our study, 77% of SMO
cases, and 75% of the 24 MDs had health system related
factors as a possible reason for delay three.
Almost all SMO on admission cases were transferred

from other facilities, indicating presence of significant
deficiency in the referral system. Large proportions of
woman are kept unnecessarily before decision to refer is
made. Even after deciding to refer these women, most
are transferred without initiation of treatment. These
can be due to professional factors (negligence or lack of
skill) and/or possibly lack of the necessary supplies to
provide the initial treatment, which are both not
assessed in this study.
The fact that large number of woman reach to a facil-

ity with a complication indicates the complexity of care
required by the population served by the health-care fa-
cilities in the assessment [5]. The complexity of care and

Table 5 Binary multivariable logistic regression analysis of determinants for severe maternal outcome in South-west Ethiopia

Characteristics SMMd (%) SMOn (%) Crude odds ratio (95% CI) Adjusted odds ratio (95% CI)

Age group in years < 25 67(33.2) 34(21) 1 1

25–34 111(55) 94(58) 1.67(1.02,2.74)* 1.22(0.65,2.29)

≥35 24(11.9) 34(21) 2.79(1.43,5.43)* 2.04(0.78,5.34)

Residence Jimma town 56(27.7) 18(11.1) 1 1

Out of Jimma town 146(72.3) 144(88.9) 3.07(1.72,4.74)* 0.92(0.32,2.63)

Education status No formal education 87(43.1) 103(63.6) 2.93(1.64,5.22)* 0.75(0.26,2.17)

Primary School 63(31.2) 38(23.5) 1.49(0.78,2.85) 0.72(0.29,1.75)

High school & above 52(25.7) 21(12.9) 1 1

Occupation Farmer 101(50) 118(72.8) 1 1

Public employee 36(17.8) 18(11.1) 0.43(0.23,0.8)* 1.81(0.58,5.64)

Merchant 51(25.2) 15(9.3) 0.25(0.13,0.48)* 0.48(0.19,1.18)

Othersa 14(6.9) 11(6.8) 0.67(0.29,1.55) 0.71(0.23,2.14)

Gravidity Primigravida 84(41.6) 34(21) 1 1

Gravida II-IV 69(34.2) 60(37) 2.26(1.44,3.54)* 2.08(1,3.77)

Gravida ≥V 49(24.3) 68(42) 3.43(1.99,5.89)* 1.9(0.8,7.42)

State of pregnancy at detection complication Antepartum 56(27.7) 24(14.8) 1 1

Intrapartum 68(33.7) 75(46.3) 2.57(1.44,4.59)* 2.66(1.29,5.47)**

Postpartum 51(25.2) 47(29) 2.15(1.16,4.02)* 1.79(0.83,3.86)

Post-abortion 27(13.4) 16(9.9) 1.38(0.63,3.02) 1.04(0.38,2.58)

Optimal ANC visits 110(54.5) 50(30.1) 0.37(0.24,0.58)* 0.52(0.29,0.91)*

Referred from other facility 162(80.2) 149(92) 2.83(1.48,5.5)* 1.06 (0.42,2.69)

Delivery by emergency Cesarean Section 93(46) 42(25.9) 0.41(0.26,0.64)* 0.43(0.24,0.79)**

Hospital stay (> 7 days) 175(86.6) 110(67.9) 3.06(1.82,5.17)* 2.77(1.42, 5.42)**

Delay one 63(38.4) 101(61.6) 3.65(2.36,5.65)* 2.37(1.36,4.12)**

Delay two 97(46.6) 111(53.4) 2.36(1.53,3.63)* 2.66(1.39,5.07)**

Delay three 128(77.2) 37(22.8) 4.20(2.65,6.66)** 4.12(2.34,7.26)**

*and ** significant at 5 and 1% level of significance respectively; a others include housewife, unemployed and students. dsevere maternal morbidity; nsevere
maternal outcome

Woldeyes et al. BMC Pregnancy and Childbirth  (2018) 18:255 Page 9 of 12



treatment provided for obstetric patient ranges from
basic to intensive care and thus the level of health facil-
ities is different too [39]. The provision of appropriate
health care for critically ill obstetric cases requires
proper staffing, equipment, and management strategies
and this health services obviously contribute to a better
outcome among women with life-threatening conditions
[24]. But, health facilities in the developing world are
chronically under-resourced [24, 29]. Though most
women presenting with organ dysfunction needs to be
managed in ICU, the overall ICU admission rate of cases
with SMO was low (14.8%) in this study. Moreover, only
40% of MD cases were managed in ICU because of lack
of bed and/or mechanical ventilators. Additionally, lack of
dialysis was the other reason for the delay at the study fa-
cility. Cases requiring dialysis were referred out to the
hospital located in the capital of the country many kilome-
ters away. Of the total of 12 cases with renal dysfunction
and therefore requiring dialysis five were referred out and
seven died before such arrangement is made. This sup-
ports the WHO hypothesis relating a high case fatality in
the hospital as an indicator for the presence of delay in re-
ceiving an adequate and proper treatment [5, 24].
In general, logistic related problems like: lack of blood

products, scarcity of ICU beds, unavailability of dialysis,
laboratory reagents, and drugs are responsible for most
of SMO with delay three (in JUTH) in our study. This is
in line with the finding of the recent systemic review of
delay-three, which highlighted its importance in devel-
oping nations. In that review, professional (inadequate
training/skills mix (86%); staff shortages (60%); low staff
motivation (44%) and logistic problems like drug pro-
curement/ logistics problems (65%); lack of equipment
(51%)) were identified as the most common barriers [24,
37]. In contrast, professional factors were less prominent
in the case of delay three in JUTH. This can be ex-
plained by the fact that; the study is conducted in a
teaching hospital with different level professionals and
strict morning meeting discussion and feedback system.
The tendency of seeking reproductive health services,

including family planning and ANC by the woman is af-
fected by different socio-demographic factors and cul-
tural barriers. Uneducated women are less likely to use
the services. They may underestimate the value of insti-
tutional delivery or their decision power is limited in the
male dominant community. As such their health seeking
behavior will be limited (delay one) [24, 40, 41]. The fact
that only 10% of deliveries in Ethiopia occurred in a
health facility is clear evidence for this. In addition, more
than 50% of women have no any formal education re-
ported in Ethiopia [38] similar to the finding from our
study and with other studies done elsewhere in the
country [14, 31], but lower than that of other developing
countries [10].

In our study, the tendency of booking for ANC seems
to be high, but the proportion of cases with an optimal
number of ANC visits was low and it is lower than the
finding from other developing countries [10, 18, 23].
This difference could be because of the difference in
education status. Similar to studies in other part of the
country [9, 14, 31] and other developing countries [10,
18] residential area, educational status and occupation,
optimal number of ANC visits, state of pregnancy at the
time of the first detection of complication, mode of de-
livery index pregnancy and duration of hospitalization
were found to associated with SMO in our study. Find-
ings, which have significant implications for interven-
tions in our study include: an adequate number of ANC
and delivery by C/S being protective of SMO, similar to
the findings from earlier studies [40].
Even if C/S is believed to increase the risk of develop-

ing SMM or MNM because of the associated increased
risk of infection and hemorrhage, the rate of C/S is ex-
pected to be higher among cases of SMO for the obvious
reasons [10, 24, 42]. The rate C/S among cases of SMO
was high in our study similar to the study in other hos-
pitals elsewhere in the country [9], and other developing
countries [13]. In our study, C/S was found to be pro-
tective of SMO as the case study done in China [33].
This is, however, different from findings in studies from
other developing countries which have found increased
risk of SMO in women who underwent C/S [10, 24].
The higher incidence of uterine rupture (24.7%) in this
study is higher than the report in those studies and can
possibly account for the difference. In adition, the popu-
lations studied, the setting and delays identified at differ-
ent level can also explain this difference.
This study, undertaken near the end of MDG and eve

of SDG, showed an alarm to the situation of maternal
health care in the study facility and hence the referral fa-
cilities and the population it serves. The high prevalence
of delay in receiving an appropriate care after reaching
the facility needs an urgent solution. We have witnessed
cases of pregnant mothers being admitted and followed
for labour in the referral facility whereas, these cases
were beyond the capacity of those facilities to manage
such cases like: the case of transverse lie being admitted
and followed in labour for more than 24 h and later re-
ferred with uterine rupture, a mother with two C/S scars
referred with uterine rupture after 2 months stay at ma-
ternity waiting homes of those health facilities and a case
of cord prolapse where the cord was clamped, cut and
legated before transfer, among others. The fact that more
than half the cases with severe complication lacking for-
mal education and the delay in seeking care needs to be
addressed by the government and the health system. We
feel that the finding of this study may pass a strong mes-
sage to all parties who work to end preventable maternal
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deaths at the study area. The preventive effect of the
ANC and C/S, mentioned above, for SMO can only be
used by the majority only if this system is in place and
close to the community. In addition, the significant con-
tribution of delay three to MNM and maternal death
calls for action.

Conclusion
In conclusions, the burden of severe maternal outcome
is high at JUTH, southwest Ethiopia. Preventable and/or
treatable direct obstetric causes are responsible for the
development of these maternal complications among the
majorities of mothers with severe complications. Our
study highlights the persistence of delays at all levels and
especially delay three and its contribution for the sever-
ity of maternal complications. Moreover, this study has
also indicated the protective effect of having the mini-
mum recommended number of ANC visit and emer-
gency C/S from the development of SMO.
We recommend that strategies for reduction of MNM

and MD might be best achieved by implementing strat-
egies for the prevention or reduction of delays in proper
care provision to obstetric cases. It is our strong believe
that, apart from enhancing obstetric cares like ANC and
comprehensive emergency care, provision of training to
maternal health service providers at the referring facil-
ities needs to be considered. In addition the health care
provided to mothers with SMM and critically ill obstet-
ric patients at the tertiary hospital needs to be assessed
and the logistic problems identified in the study institu-
tion should be timely addressed.

Strengths and limitation:
Our present study used a prospective data to assess the
situation of SMO at the university teaching hospital and
the care provided to women with potentially life threat-
ening and SMO conditions using a validated WHO tool
for MNM.
This study may also have limitations for it has been

conducted in a single tertiary hospital and the results
might not be representative of other institutions and the
community. However, to obtain additional evidence to
refute or support the existence of an association between
suspected cause and maternal outcome after discharge
prospective cohort design have more power but with
high cost and time.

Abbreviations
ANC: Antenatal care; C/S: Cesarean section; CI: Confidence interval;
FIGO: International federation of gynecology and obstetrics; ICU: Intensive
care unit; JUTH: Jimma University teaching hospital; LTCs: Life-threatening
complications; MDGs: Millennium development goals; MDSR: Maternal death
surveillance and response; MI: Mortality index; MMR: Maternal mortality ratio;
MNM: Maternal near miss; PLTCs: Potentially life-threatening conditions;
SDG: Sustainable development goal; SMM: Severe maternal morbidity;
SMO: Severe maternal outcome; WHO: World health organization

Acknowledgements
We are grateful to the mothers and their care takers for giving their consent
to participate in the study. We would also like to thank all staffs of JUTH, and
residents in Obstetrics and Gynecology for their support during the whole
process of the study, mainly during the data collection. Last but not least we
are very grateful for Dr. Ruth Lawley and Dr. Azmach Hadush of World
Health Organization, Ethiopia for providing us with references their help and
guidance through the whole course of this manuscript captions undertaking.

Availability of data and materials
The datasets used during this study are available from the corresponding
author on reasonable request.

Authors’ contributions
WSW– have made substantial contribution to conception and design,
acquisition, analysis & interpretation of data, drafted and wrote the
manuscript from its initial state to the final version of the manuscript,
revising it critically for intellectual content and has given the final approval
for publication. DA- has been involved in the conception and design of the
study, drafting the manuscript from its initial state to the final version of the
manuscript and revising it critically for intellectual content and has given the
final approval for publication. GM- Contributed on study design, acquisition,
analysis & interpretation of data, and reviewed the manuscript and made
substantial revisions and finally has given the final approval for publication.
All authors have participated sufficiently in this study and take public
responsibility for all of the contents of this manuscript. We (the authors)
have read and approved the final manuscript.

Ethics approval and consent to participate
This study was conducted after securing ethical clearance from ethical
review board of Jimma University College of Health Sciences and then a
written consent from every mothers included in the study or their caregivers
in case of maternal deaths and parental consent for teenage mothers.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Deparment of Obstetrics and Gynecology, Tercha General Hospital, Tercha,
Ethiopia. 2Deparment of Obstetrics and Gynecology, College of Medicine and
Health Sciences, Hawassa University, Hawassa, Ethiopia. 3Department of
Obstetrics and Gynecology, College of Health Sciences, Jimma University, P.
O. Box:378, Jimma, Ethiopia. 4Department of Statistics, College of Natural
Science, Jimma University, P. O. Box:378, Jimma, Ethiopia.

Received: 19 November 2016 Accepted: 31 May 2018

References
1. WHO, UNICEF, UNFPA, The World Bank, United Nations Population Division.

Trends in maternal mortality: 1990-2013. May 2014. www.who.int/
reproductivehealth/publications/monitoring/maternal-mortality-2013/en/.

2. Say L, for the Maternal Morbidity Working Group, et al. Measuring maternal
health: focus on maternal morbidity. Bull World Health Organ. 2013;91:794–
6. https://doi.org/10.2471/BLT.13.117564.

3. WHO. Strategies toward ending preventable maternal mortality (EPMM).
2015. http://who.int/reproductivehealth/topics/maternal_perinatal/epmm/
en/.

4. World Health Organization, Geneva: Beyond the Numbers: Reviewing
Deaths and Complications to Make Pregnancy Safer; 2004.

5. World Health Organization. Evaluating the quality of care for severe
pregnancy complications: the WHO near-miss approach for maternal health.
Geneva: WHO; 2011.

6. Federal Democratic Republic of Ethiopia Ministry of Health: Maternal
Death Surveillance and Response (MDSR) Technical Guideline, Addis
Ababa, Ethiopia: 2014.

Woldeyes et al. BMC Pregnancy and Childbirth  (2018) 18:255 Page 11 of 12

http://www.who.int/reproductivehealth/publications/monitoring/maternal-mortality-2013/en/
http://www.who.int/reproductivehealth/publications/monitoring/maternal-mortality-2013/en/
https://doi.org/10.2471/BLT.13.117564
http://who.int/reproductivehealth/topics/maternal_perinatal/epmm/en/
http://who.int/reproductivehealth/topics/maternal_perinatal/epmm/en/


7. Pattinson RC, Hall M. Near misses: a useful adjunct to maternal death
enquires. Br Med Bull. 2003;67(1):231–43.

8. Cecatti JG, Souza JP, Parpinelli MA, et al. Brazilian network for the
surveillance of maternal potentially life threatening morbidity and maternal
near-miss and a multidimensional evaluation of their long term
consequences. Reprod Health. 2009;6(1):15.

9. Dile M, Abate T, Seyum T. Proportion of maternal near misses and
associated factors in referral hospitals of Amhara regional state, Northwest
Ethiopia: institution based cross sectional study. GynecolObstet (Sunnyvale).
2015;5:308. https://doi.org/10.4172/2161-0932.1000308.

10. Adeoye IA, et al. Incidence, determinants and perinatal outcomes of near
miss maternal morbidity in Ile-Ife Nigeria: a prospective case control study.
BMC Pregnancy Childbirth. 2013;13:93.

11. Jabir M, et al. Maternal near miss and quality of maternal health care in
Baghdad, Iraq. BMC Pregnancy Childbirth. 2013;13:11.

12. Nelissen E, Mduma E, Broerse J, Ersdal H, Evjen-Olsen B, Van Roosmalen J,
Stekelenburg J. Applicability of the WHO maternal near miss criteria in a
low-resource setting. PLoS One. 2013;8:e61248.

13. Nelissen EJ, et al. Maternal near miss and mortality in a rural referral hospital in
northern Tanzania: a cross-sectional study. BMC Pregnancy Childbirth. 2013;13:141.

14. Gebrehiwot Y, Tewolde BT. Improving maternity care in Ethiopia through
facility based review of maternal deaths and near misses. Int J
GynecolObstet. 2014;127:S29–34.

15. Negussie D, Mesfin N. Review of maternal death in Jimma University
specialized hospital. Ethiop J Health Sci. 2009;19(1):9–12.

16. Liyew EF, Yalew AW, Afework MF, Esse Ân B. Incidence and causes
ofmaternal near-miss in selected hospitals of Addis Ababa, Ethiopia. PLoS
ONE. 2017;12(6):e0179013. https://doi.org/10.1371/journal.pone.0179013

17. Oladapo OT, Sule-Odu AO, Olatunji AO, Daniel OJ. “Near-miss” obstetric
events and maternal deaths in Sagamu, Nigeria: a retrospective study.
Reprod Health. 2005;2:9.

18. Assarag B, Dujardin B, Delamou A, Meski F-Z, De Brouwere V. Determinants
of maternal near-miss in Morocco: too late, too far, too sloppy? PLoS One.
2015;10(1):e0116675. https://doi.org/10.1371/ journal. pone.0116675.

19. Özge Tunçalp, Michelle J. Hindin, Kwame Adu-Bonsaffoh , Richard M.
Adanu. Assessment of maternal near-miss and quality of care in a hospital-
based study in Accra, Ghana. Int J Gynecol Obstet 123 (2013) 58–63. doi.
org/10.1016/j.ijgo.2013.06.003.

20. Morse ML, et al. Severe maternal morbidity and near misses in a regional
reference hospital. Rev Bras Epidemiol. 2011;14(2):310–22.

21. Kalisa R et al. Maternal near miss and quality of care in a rural Rwandan
hospital. BMC Pregnancy Childbirth (2016) 16:324. http://dx.doi.https://doi.
org/10.1186/s12884-016-1119-1.

22. Almerie Y, et al. Obstetric near-miss and maternal mortality in maternity
university hospital, Damascus, Syria: a retrospective study. BMC Pregnancy
Childbirth. 2010;10:65.

23. Norhayati MN et al.: Severe maternal morbidity and near misses in tertiary
hospitals, Kelantan, Malaysia: a cross-sectional study. BMC Public Health
(2016) 16:229. DOI 10.1186/s12889-016-2895-2.

24. Madeiro AP, Rufino AC, Lacerda ÉZG, Brasil LG. Incidence and determinants
of severe maternal morbidity: a transversal study in a referral hospital in
Teresina, Piaui, Brazil. BMC Pregnancy Childbirth. 2015;15:210.

25. Ahmed Abdella, Maternal Mortality Trend in Ethiopia, [Ethiop J Health Dev
2010;24 Special Issue 1:115–122].

26. Asheber G. A review of maternal mortality at Jimma hospital, Southwestern
Ethiopia. Ethiop J Health Dev. 2000;14(2):215–23.

27. Berhan Y, Berhan A. Review of maternal mortality in Ethiopia: a story of the
past 30 years. Ethiop J Health Sci. 2014;24:3–14.

28. Yifru B, et al. Causes of maternal mortality in Ethiopia: a significant decline
in abortion related death. Ethiop J health Sci. 2014;24:15–28.

29. Hailu S, Enqueselassie F, Berhane Y. Health facility-based maternal death
audit in Tigray, Ethiopia. Ethiop J Health Dev. 2009;23:115–9.

30. Pacagnella RC, et al. Delays in receiving obstetric care and poor maternal
outcomes: results from a national multicenter cross-sectional study. BMC
Pregnancy Childbirth. 2014;14:159.

31. Gedefaw M, Gebrehana H, Gizachew A, Taddess F. Assessment of maternal
near miss at Debre Markos referral hospital, Northwest Ethiopia: five years
experience. Open J Epidemiol. 2014;4:199–207. https://doi.org/10.4236/ojepi.
2014.44026

32. Kaye DK, et al. Systematic review of the magnitude and case fatality ratio
for severe maternal morbidity in sub-Saharan Africa between 1995 and

2010. BMC Pregnancy Childbirth. 2011;11(65) http://www.biomedcentral.
com/1471-2393/11/65

33. Shen FR, Liu M, Zhang X, Yang W, Chen YG. Factors associated with
maternal near-miss morbidity and mortality in Kowloon Hospital,
Suzhou, China. Int J Gynecol Obstet. 2013;123:64–7. https://doi.org/10.
1016/j.ijgo.2013.06.011

34. Ahmed A. Retrospective study on abortion admissions in Jimma hospital,
Southwest Ethiopia. Ethiop J Health Dev. 1996;10(1):167–70.

35. Ministry of Health, Federal Democratic Republic of Ethiopia. Technical and
Procedural Guideline for Safe Abortion Services in Ethiopia. Addis Ababa,
Ethiopia: 2006.

36. Berhan Y, Berhan A. Commentary: reasons for persistently high maternal
and perinatal mortalities in Ethiopia: part III–perspective of the “three
delays” model. Ethiop J Health Sci. 2014;24:137–48.

37. Knight HE, Self A, Kennedy SH. Why are women dying when they reach
hospital on time? A systematic review of the ‘third delay’. PLoS One. 2013;
8(5):e63846. https://doi.org/10.1371/journal.pone.0063846.

38. Central Statistical Agency [Ethiopia] and ICF International. Ethiopia
demographic and health survey 2010. Addis Ababa, Calverton: Central
Statistical Agency and ICF International; 2011.

39. Price LC, et al. Aims of obstetric critical care management. Best Pract
Res Clin Obstet Gynecol. 2008;22(5):775–99. https://doi.org/10.1016/j.
bpobgyn.2008.06.001.

40. Carroli G, Rooney C, Villar J. How effective is antenatal care in preventing
maternal mortality and serious morbidity? An overview of the evidence.
Paediatr Perinat Epidemiol. 2001;15:1–42.

41. Villar J, Bergsjo PWHO. Antenatal care randomized trial: manual for the
implementation of the new model. Geneva: WHO; 2002.

42. Galvão LP, Alvim-Pereira F, Mendonça CMM, Menezes FEF, Góis KAN,
Ribeiro RF Jr, et al. The prevalence of severe maternal morbidity and
near miss and associated factors in Sergipe, Northeast Brazil. BMC
Pregnancy Childbirth. 2014;14:25.

Woldeyes et al. BMC Pregnancy and Childbirth  (2018) 18:255 Page 12 of 12

https://doi.org/10.4172/2161-0932.1000308
https://doi.org/10.1371/journal.pone.0179013
https://doi.org/10.1371/ journal. pone.0116675
http://doi.org/10.1016/j.ijgo.2013.06.003
http://doi.org/10.1016/j.ijgo.2013.06.003
https://doi.org/10.1186/s12884-016-1119-1
https://doi.org/10.1186/s12884-016-1119-1
https://doi.org/10.4236/ojepi.2014.44026
https://doi.org/10.4236/ojepi.2014.44026
http://www.biomedcentral.com/1471-2393/11/65
http://www.biomedcentral.com/1471-2393/11/65
https://doi.org/10.1016/j.ijgo.2013.06.011
https://doi.org/10.1016/j.ijgo.2013.06.011
https://doi.org/10.1371/journal.pone.0063846
https://doi.org/10.1016/j.bpobgyn.2008.06.001
https://doi.org/10.1016/j.bpobgyn.2008.06.001

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study settings and design
	Case selection and sample size
	The variables studied were
	Background information
	Obstetrics variables
	Facility episode

	Data collection tool and procedures
	Data management and analysis
	Ethical considerations

	Result
	Socio-demographic and clinical characteristics
	Facility obstetric care indicators
	Complications underlying severe maternal morbidity and severe maternal outcome
	Factors contributing for severe maternal morbidly and severe maternal outcome
	Reasons for the delay
	Factors associated with severe maternal outcome

	Discussion
	Conclusion
	Strengths and limitation:
	Abbreviations

	Acknowledgements
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	Author details
	References

