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INTRODUCTION 

Today, approximately 830 women die daily from 

pregnancy or childbirth globally. Almost all of these 

deaths occur in low-resource settings and most could be 
prevented.1 Among developing regions, sub-saharan 

Africa (SSA) has the highest maternal mortality ratio 

(MMR) at 640 per 100,000 live births.1,2 

ABSTRACT 

 

Background: Maternal near miss is one of the related concepts to maternal mortality where women survive merely 

by chance, luck, or by good hospital care. The present study was aimed to fill the prevailing knowledge gap on 

maternal near miss ratio and events and identify factors associated with near miss in selected health facilities of berak 

woreda. To determine associated factors of maternal near miss in selected health facilities of Berak woreda, Oromia 

national regional state, Ethiopia.   

Methods: Institutional based case control study was conducted in selected health facilities of barek woreda to asses 

determinant factors of maternal near miss among delivered women. Data of 1272 (344 cases and 928 controls) women 

were included in the analysis registered from 11 September 2014 to 30 March 2018. Cases were women due to severe 

acute maternal morbidity while controls were women for normal labor. Simple random sampling technique was used 
in the delivery unit. The data were collected using WHO standard tool. Data were entered using epi data version 3.1 

and exported to SPSSV.20 for data analysis.   

Results: Majority of cases were due to obstructed labor 270 (78.8%) followed by hemorrhage 33 (9.6%), 

preeclampsia 29 (8.14%), abortion 6 (1.74%), anemia 3 (0.87%), congenital heart disease 2 (0.58%) and gestational 

infection 1 (0.29%). 

Conclusions: Independent variables residence, duration of labor, ANC utilization, past obstetrics complication and 

number of live births were statistically significant with the outcome variable near miss. Maternal health policy needs 

to be concerned preventing major cause of near miss.  
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Recently, review of cases at the severe end of maternal 

morbidity spectrum, who nearly died during delivery, has 

been found to complement assessment of maternal health 

services.3,4 These cases are variably called maternal near 

miss (MNM) or severe acute maternal morbidity 
(SAMM).4,5 SAMM refers to a life-threatening disorder 

that can end up in near miss with or without residual 

morbidity or mortality. Severe maternal outcome (SMO) 

is the near-miss cases and maternal death.6 

Great variation is seen in published articles in defining 

near-miss. One year prospective multi-center study 

defined near miss as an acute organ system dysfunction, 

which if not treated appropriately, could result in death.7,8 

Several studies have defined ‘near-miss’ as obstetric 

intensive care admissions or prolonged hospital stays and 

re-admissions or Serious maternal morbidity after 

childbirth: prolonged hospital stays and admissions.8-11 It 
is also defined near-miss morbidity as ICU admission, 

emergency unplanned return to the operating room or 

delivery room for hemorrhage, eclampsia, emergent 

hysterectomy, cardiac arrest, cerebral anoxia, shock and 

embolism.  MNM is one of the related concepts to 

maternal mortality where women survive merely by 

chance, luck, or by good hospital care.12 According to 

World Health Organization (WHO), a near-miss event is 

a woman who nearly died but survived a complication 

that occurred during pregnancy, childbirth or within 42 

days of termination of pregnancy13. Maternal morbidity 
and near miss have two causes namely direct and indirect 

obstetrics causes. The direct causes are obstructed or 

prolonged labor, postpartum hemorrhage, infections, 

ruptured uterus, severe preeclampsia, eclampsia and 

unsafe abortion. Among the indirect causes of maternal 

morbidity and mortality anemia, malaria, hepatitis, 

tuberculosis and cardiovascular disease.14 Hemorrhage, 

hypertensive disorders, sepsis and obstructed labor are 

the most important causes in the developing countries. 

Hemorrhage was the leading cause of maternal deaths in 

Africa (33.9%) and in Asia (30.8%) while in Latin 

America and the Caribbean, hypertensive disorders were 
responsible for 25% deaths. Anemia was reported as an 

important cause in 12.8% deaths in Asia, 3.7% in Africa 

and none in the developed countries.15,16  

Studies in Ethiopia have also reported anemia as an 

important cause and contributor to maternal mortality and 

severe maternal morbidity.17 However there is a lack of 

study on magnitude and cause of near miss in rural 

Ethiopia. 

Generally developing countries have a high burden of 

maternal mortality and morbidity which may be 

attributed to improper management of obstetric 
emergencies at referring hospitals, poor referral practices, 

and poor access/utilization of health care services.18 This 

study was aimed in generating data on maternal near miss 

ratio, and near miss events in selected health centers of 

berak woreda, to fill the prevailing knowledge gap in 

Ethiopia. 

METHODS 

Study design   

Institutional based case control study design was 

conducted in selected heath facilities of berak woreda at 

Sandafa and Walego health center in a study period of 11 

September 2014 to 30 March 2018. 

Study population  

Mothers who had a medical record of attending ANC or 

delivery or abortion or had post-natal care within 42 days 

of termination of pregnancy or who presented to the 

health centers with or without the conditions stated in the 

WHO criteria for near miss during the study period. 

Inclusion criteria 

Mothers who were in labor or had delivered or aborted or 

had post-natal care within 42 days of termination of 

pregnancy or who presented to the health centers with or 

without the conditions stated in the WHO criteria for near 

miss during the study period. 

Exclusion criteria 

Mothers who were in ANC follow up during the study 

period and incomplete record case notes were excluded 

from the study. 

Sample size and sampling technique 

Sample size was determined by single population 

proportional formula considering 95% confidence level in 

mothers who presented with or without complication 

during delivery and 42 days’ post-partum. Using simple 

random sampling technique from a total of 4830 
delivered mother 1272 records was selected in randomly 

selected health facilities of Welago and Sandafa from 

delivery registration logo book during study period.  

Data collection and analysis procedures 

Data relating to the most important variables were 

abstracted from the medical record of the participants 

using the WHO data abstraction tool, with some 

modifications.13 Data collection tool was checked to 

include the necessary variables and data collection taken 

by two trained health officer based on their previous 

experience on data collection and supervision carrier.   

Initially 5% pretesting of the total samples was done and 

modification made in the check list in accordance with 

the available information on the medical records.  

Data processing and management 

Data were entered using epi data version3.1 and exported 

to SPSS version 20 for analysis. Descriptive statistics 
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frequency, percentage, mean, and standard deviation with 

their respective measure of dispersion were calculated. 

Linear regression analysis was conducted to check multi 

collinearity by holding VIF (variance inflation factor) <5. 

To calculate crude odds ratio and adjusted odds ratio at 
95% CI bivariate and multivariable analysis was done. 

Independent variables with level of significance P value< 

0.25 and P value< 0.05 were considered statistically 

significant for multivariable analysis and multivariable 

analysis respectively. 

Data quality management 

The questionnaires were also first pre-tested in the 

participating health facilities to verify the appropriateness 

of the tool. The standardized WHO criteria were used to 

identify maternal near-miss cases. Trained data collectors 

in all participating health facilities were responsible for 

collecting complete data. The enumerators filled the date 
and signed in each questionnaire, which was later 

checked, edited and signed by the principal investigators 

regularly at each health facility. The data that were 

collected using hard copies were kept. Following this, the 

data were entered in to epi info software version 3.1. 

Ethical approval 

Acceptable ethical standards were strictly adhered to 

throughout the study process. The study was first 

approved by the institutional review board of the college 

of health sciences, Jimma university. Adequate explana-

tion about the purpose of the study and a letter of support 
was given to all concerned bodies. In addition, letters of 

permission were obtained from berak woreda 

administrative health bureau.  

RESULTS 

A total of 4830 delivery was recorded from which 4789 

were live birth, 41 still births and 8 maternal deaths in 

two selected health facilities with in the study period. 

According to the data, a total of 344 near-miss cases were 

found in registration book of 1272 medical records that 

were reviewed from selected health facility of Sandafa 

and Walego health center. One thousand two hundred 

seventy-two medical records reviewed 308 near miss 
cases and 36 near miss cases were obtained in Sandafa 

and Walego health center respectively.  

Socio demographic status of near miss mothers  

The mean age of the participants was 24.95 (SD=4.5) 

years. Nearly one third 135 (39.24%) of the mothers were 

in the age group of 20-24 years. Out of the total mothers 

339 (20.4%) were married women while the remaining 5 

(1.5%) were single. The majority of cases 207 (60.2%) 

reported from Urban and 137 (39.8%) were rural (Table 

1). 

Table 1: Socio demographic status of near miss 

mothers in selected health centers of berak woreda. 

 

 

 

Age of the 

mother 

Variables 
Frequency 

(344) 

Percentage 

(%) 

15-19 33 9.6 

20-24 135 39.24 

25-29 120 34.9 

30-34 39 11.34 

35-39 15 4.4 

≥40 2 0.6 

Marriage 
Married 339 98.5 

Single 5 1.5 

Residence 
Urban 207 60.2 

Rural 137 39.8 

Obstetrics related factors of near miss mothers 

Three hundred two (87.8%) near miss mothers had ANC 

follow up. Of these, the majority 256 (74.4%) had 2-4 

visit and 25 (7.3%) had 5 times visit, and 21 (6.1%) were 

only 1 visit. While the remaining 42 (12.2%) near miss 

mothers have no follow up. Two hundred eighty-eight 

(83.72%) of respondents had labor. Of which, 113 

(39.24%) mothers stayed less than or equal to 8 hours and 

175 (60.76%) mothers stayed more than 8 hours. On the 

other hand, 56 (16.3%) mothers had no labor (Table 2). 

Table 2: Obstetrics related factors of near miss 

mothers from September11, 2014-March 30, 2018 in 

selected health centers of berak woreda. 

Variables Categories 
Frequency 

(344)  

Percentage 

(%) 

ANC 
No 42 12.2 

Yes 302 87.8 

Number 

of ANC 

0 42 12.21 

1 21 6.1 

2-4 256 74.4 

≥5 25 7.3 

Labor 
Yes 288 83.72 

No 56 16.3 

Labor 

duration 

≤8 h 113 39.24 

>8 h 175 60.76 

Reproductive health factors of near miss mothers  

Of the total near miss mothers 249 (72.4%) were 

primigravida. Whereas, 95 (27.6%) were multigravida 

mothers. Women who had nulliparous account 260 
(75.6%), primiparous 44 (12.8%) and multiparous 40 

(11.6%). Two hundred sixty (75.6%) women had no live 

birth, 44 (12.8%) had one live birth and 40 (11.6%) had 

2-4 live birth. In our study, mothers with no or single live 

births are more likely to develop near miss than their 

counterparts (Table 3).  
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 Table 3: Reproductive health related factors of near 

miss mothers from September 1, 2014 to March 30, 

2018 in selected health centers of berak woreda. 

 

 

Gravida 

Variables 
Near miss 

(344) 

Percentage 

(%) 

1 249 72.4 

2-4 91 26.4 

≥5 4 1.2 

Parity 

0 260 75.6 

1 44 12.8 

2-4 40 11.6 

Number of 

live births 

0 260 75.6 

1 44 12.8 

2-4 40 11.6 

Past obstetrics history related factors related to near 

miss mothers  

Of the total near miss mothers who had past obstetrics 

complication were 13 (3.8%) while 331 (96.2%) didn’t 

had complication (Table 4).          

 Table 4: Past obstetrics history related factors of near 

miss mothers from September 01, 2014-March 30, 

2018 in selected health centers of berak woreda. 

 Variables 
Near miss                  

(344) 

Percentage 

(%) 

Past 

obstetrics 

complication 

Yes 13 3.8 

No 331 96.2 

Clinical factors related to near miss mothers  

The mean gestational ages of the mothers were 36.6 

weeks +3.02 (SD) (Table 5). Out of 344 near miss, 192 

(55.81%) of cases were admitted in the gestational age of 

37-42 weeks, 143 (41.6%) in 29-36 weeks and 9 (2.6%) 

were less than 28 weeks. 

Table 5: Clinical factors related to near miss mothers 

from September 01, 2014-March 30, 2018 in selected 

health centers of berak woreda. 

 

Gestational 

age (weeks) 

Variables 
Near miss  

(344) 

Total  

N (%) 

<28 9 2.6 

29-36 143 41.6 

37-42 192 55.81 

Magnitude and cause of near miss mothers  

The overall prevalance of near miss cases in Sandafa and 

Walego health centers was 344 (27.04%) during the study 

period. According to, WHO approach  disease specific 

criteria of near miss, obstructed or prolonged labor was 

the major cause which accounts 270 (78.5%), 

hemorrhage 33 (9.6%), preeclampsia-eclampsia 29 

(8.43%), abortion 6 (1.74%),  anemia 3 (0.87%),  CHD 2 

(0.58%) and infection 1 (0.29%) of near miss cases 

(Figure 1).    

 

 Figure 1: Bar chart showing the distribution of 

causes of near miss in selected health centers of berak 

woreda. 

Outcome of pregnancy of near miss mothers  

Out of total near miss cases, 19 (5%) had spontaneous 

vaginal delivery, 319 (93%) were referred to Addis 

Ababa for better care and complication management and 

6 (2%) had abortion outcome.  

Factors associated with near miss from  

Linear regression analysis was conducted to check multi 

collinearity by considering VIF (variance inflation factor 

<5 a standard cut off point). Independent variables 

gravidity and parity were excluded from the bivariate and 

multivariable analysis due to multi collinearity because 

VIF was greater than 5. During bivariate analysis, 

independent variables with level of significance p<0.25 

were considered as significant for multivariable analysis. 
Accordingly, independent variables residence, duration of 

labor, ANC visit utilization, past obstetrics complication 

and number of live births of the mother were statistically 

significant. 

 

Figure 2: Pie chart showing the outcome of pregnancy 

of near mothers in selected health centers of berak 

woreda. 
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Table 6: Factors associated with near miss from September 11, 2014-March 30, 2018 in selected health centers of 

berak woreda. 

 Variables Near miss N (%) Non near miss N (%) COR AOR 

  N (%) N (%)   

Age in years 

15-19 33 (24.8) 100 (75.2) 1 1 

20-24 135 (28) 348 (72) 1.2 (0.75, 1.83) - 

25-29 120(27) 325 (73) 1.12 (0.72, 1.75) - 

30-34 39 (24.8) 118 (75.2) 1.1 (0.6, 1.71) - 

35-39 15 (30) 35 (70) 1.1 (0.63, 2.67) - 

≥40 2 (50) 4 (50) 3.03 (0.41, 22.4) - 

Marital status 
Yes 339 (26.8) 925 (73.2) 4.5 (1.1, 19.13) - 

No 5 (62.5) 4 (37.5) 1 - 

Residence 
Urban 207 (24.7) 631 (75.3) 1 1 

Rural 137 (31.6) 297 (68.4) 1.41 (1.1, 1.82)* 1.4 (1.04,1.85)**  

ANC visit 
Yes 42 (53.2) 37 (46.8) 1 1 

No 302 (25.3) 891 (74.7) 0.3 (0.2, 0.47)* 0.3 (0.18,0.5)** 

Labor duration 
≤8 hrs 169 (17.8) 783 (82.2) 1 1 

>8 hrs 175 (54.7) 145 (45.3) 5.6 (4.2, 7.4)* 5.03(3.7,6.9)** 

Live birth 

0 260 (35.3) 477 (64.7) 1 1 

1 44 (13.9) 273 (86.1) 0.3 (0.21, 0.42)* 0.54(0.37, 0.8)** 

2-4 40 (19.6) 164 (80.4) 0.45 (0.3, 0.6)* 0.87(0.5, 1.32) 

Past obstetrics 

complication 

No 331(26.6) 913 (73.4) 1 1 

Yes 13 (50) 13 (50) 2.8 (1.3, 6.1)* 3.45(1.51, 7.9)** 

*Variables significant during bi variable analysis, **significant during multivariable analysis.

During multivariable analysis after controlling possible 

confounder’s and considering independent variables with 

level of significance p<0.05 to be statistically significant, 

independent variables residence, duration of labor, ANC 

utilization, past obstetrics complication and number of 

live births were statistically significant with the outcome 

variable near miss.  

Mothers from rural area were 1.4 times more likely to 

experience near miss than their counterparts (AOR, 1.4 at 

95% CI= 1.04, 1.85). Mothers who had no ANC follow 

up were 0.3 times more likely to develop near miss 

outcome than those who had ANC during pregnancy 

(AOR 0.3, at 95 % CI =0.18,0.5). Mothers with labor 

duration longer than 8 hours were 5 times more likely to 

experience near miss events than those with labor 

duration shorter than or equal to 8 hours (AOR 5.03 at 

95% CI=3.7,6.9). Mothers who had past obstetrics 

complication were 3.4 times more likely to develop near 

miss outcome than their counter parts (AOR 3.45 at 
95%CI=1.5, 7.9). Mothers with single live birth were 

0.54 times more likely to experience near miss events 

than those with two or more live birth (AOR 0.54 at 95% 

CI=0.37,0.8). 

DISCUSSION 

Clear understanding of the prevalence and associated 

factors of maternal near misses is very useful for the 

planning of preventive measures and the development of 

policies. The present study revealed the overall 

prevalence of maternal near miss to be 344 (27.04%). 

The finding is in line with the prevalence of maternal 

near misses reported in different parts of Ethiopia, east 

gojjam, debre markos referral hospital 403 (29.7%) and 

Addis Ababa, tikur anbessa referral hospital (30.7%).17,19 

However, it is higher than the studies done in Bahirdar 

23.3 % and in some other countries Uganda (10.61%), 
Nigeria (12%), Brazil (15.8%), Indonesia (17.3%), and 

Pakistan (4%).20,22-26 

In our study near miss ratio was 72 near miss cases per 

1000 live births. It is higher than previously done in 

Addis Ababa, Ethiopia 8.01 per 1000 live births.19 

Surprisingly, our finding is considerably lower than the 

ratio of near miss obtained from debre markos referral 

hospital which was 385 cases per 1000 live births.17 The 

difference could be explained by different health delivery 

strategies, socio-demographic characteristics of the 

populations and in case definitions. In the present study, 

maternal near miss was defined according to the WHO 

disease specific criteria.  

The leading underlying cause of maternal near-miss in 

our study was obstructed labor, hemorrhage, sever 

preeclampsia. This finding is compatible with the study 

conducted in different studies conducted elsewhere in 

Africa.17,27,28 

Pregnancy-related infection was the least mentioned 

cause of near-miss in our study and was also reported to 

be the least likely cause in most of the studies conducted 

in different parts of Ethiopia.17,29,30 The rate was also 
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much lower as compared to some of the other African 

countries that had been studied.31,32 The lower percentage 

of infection as a cause of maternal near-miss could be 

explained by the presence of early management of the 

cases with appropriate antibiotics at each health facility.   

Anemia was found to be the major indirect obstetrics 

cause of near misses. This finding is in line with the study 

done in Ghana.33 And also comparable with studies from 

some middle-income countries such as Iraq, India, and 

Pakistan.34-36 The presence of anemia in women can be 

attributed to nutritional and iron deficiency during 

pregnancy. It could also result from the presence of 

previous malaria. Hence, there is a need to deeply assess 

the causes of anemia in women with a maternal near miss 

case to determine the most appropriate action. 

The finding of the present study revealed that near miss 

events occurring 1.4 times more among rural women 
compared to their urban counterparts. This finding is in 

agreement with previous studies conducted in other areas 

of the country.17,34 This might be due to the fact that 

urban women had better access to information, and to 

delivery services. On the other hand, far rural areas are 

mostly influenced by traditional practices. 

Pregnant mothers who had no ANC follow up were 0.3 

times more likely affected by maternal near misses than 

mothers who have ANC follow up.  This is consistent 

with various studies conducted worldwide.17,20,29 This is 

because ANC follow up helps to detect and manage 
complications earlier and provide the opportunity for 

mother’s health education and information regarding the 

danger of signs of pregnancy and the advantage of skilled 

birth attendance. 

Our findings revealed that 75% of near miss cases 

occurred among nulliparous mothers. This is contrary 

with the finding of the study conducted in which states 

that mothers with higher parity and gravidity were 

important predictors for the occurrence of maternal near 

miss events.17,21,37 This might be partly explained by the 

fact that women who experienced prior peaceful labor at 

home delivery might believe that things go similarly 
every time in pregnancy and might decide to give birth at 

home. 

The present study also showed that mothers with previous 

obstetrics complication to be 2.5 times more likely to 

experience near miss events compared with their counter 

parts. This finding is comparable in the following studies 

conducted.17,37 Even though every pregnancy entails risk 

to all mothers, those mothers with known risks could 

have higher risk than those with no known risk factors.  

Limitation of the study 

One of the limitations of this study is weakness of 

retrospective method, the unavailability of complete 

records of variables such as ethnicity, religion, 

educational status and occupational status of the mothers 

on the medical records.  

CONCLUSION 

Present study used WHO disease specific criteria of near 

miss to identify the cause of near miss events. As a result, 
a high magnitude of maternal near miss at berak woreda 

health facilities is seen. Contributory causes of maternal 

near-miss should be dig out national wide to design 

evidence-based interventions to optimize management of 

life-threatening obstetric complications, pre-eclampsia 

eclampsia, obstetric hemorrhage, hemorrhage, abortion, 

gestational infection, anemia and CHD to reduce the 

occurrence of maternal near-miss problems occurring. 

The study also found mothers who are from rural area 

prone to experience near miss events relative to their 

counter parts. Therefore, health managers should 

strengthen their effort in management of cause and 

associated factors of near miss.  

Recommendations 

Community educations on the importance of antenatal 

care follow up and institutional delivery has to be 

strengthened in the region. Access to maternal health care 

services has to be increased. The national maternal policy 

maker should incorporate maternal near miss approach as 

an indicator of maternal health. Studies should be 

conducted related to magnitude and associated factors of 

near miss in different regions of Ethiopia as it helps in 

generating data and implementing intervention for 

promotion of maternal health at national level. 
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