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Abstract 
Introduction: Maternal health is an integral part of country’s health care system and the 5th 
Millennium development goal. It reflects status of obstetrics health and helps in reviewing 
achievements of facility /country. Near Miss case is an ill woman who would have died but for 
the good care received or sheer good luck. Maternal mortality is described as "just the tip of 
the iceberg", implying that there is a base maternal morbidity which remains largely 
undescribed. Maternal near miss case /Severe Acute Maternal Morbidity (SAMM) are defined 
by a WHO working group in 2009 as “a woman who nearly dies but survived a complication 
that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy”. 
Aims and Objectives: (a) To Study the Incidence and adverse events associated with Maternal Near 
Miss cases (b) To Study the Sociodemographic variables among Maternal Near Miss cases (c) To Study 
the Post-natal Obstetrical complications in the Maternal Near Miss cases (d) To Evaluate the level of 
care at maternal lifesaving emergency services by analysing Maternal Near Miss cases. 
Materials and Methods: This study was conducted in the department of Obstetrics and Gynecology, 
MKCG Medical College, Berhampur, Odisha, India for a period of 2 years from September 2019 to 
august 2021. At the end of the study collected data were tabulated and analysed. 
Results: During the study period, there were 18, 000 deliveries, 15, 000 live births. Among 250 women 
suspected of near miss, 200 were confirmed based on WHO management criteria.  A total no. of 
maternal deaths was 100 resulted in a total maternal near miss ratio 13.3 per 1000 live births, incidence 
was 1.3%. Hypertensive disorders accounted for the most common event (n=100, 50%) followed by 
haemorrhage (n=66, 28%), sepsis (n=28, 14%) and dystocia (n=12, 6%).The mean age of admission 
was 25. Majority (77.7%) of women were rural based, 22.2% were urban. Around 180 cases were 
referred from peripheral hospital and 52 were booked cases. Around 77.5% belonged to BPL category. 
Only 15% had 3 or more ANC while 85% had less than 3 ANC.  Among 200, 58 % were multigravida 
and 42% were primigravida. Among these, 39.5% at preterm gestation and 60.5% at term, 92% cases 
delivered in hospital and 8% at home, by LSCS in 34.2% and 66.8% by vaginal delivery. Outcome 
assessment showed 63.5% of livebirth and 36% were IUDs. After delivery, 39.5% in shock, 19.5% in 
PPH, 16% in sepsis/MODS, 3.5% in pulmonary oedema, 5% in HELLP / DI C. 
Conclusion: The maternal health policy needs to be concerned not only with averting the loss 
of life, but also with preventing or ameliorating maternal near miss events (hypertensive 
disorders, sepsis, haemorrhage, and dystocia) at all care levels including primary level. Delayed 
diagnosis, inappropriate transfer, and inadequate utilization of resources might have been the 
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cause for maternal morbidities and mortalities in our study which needs to be addressed. Along 
with increased awareness of one’s own health, health education may go a long way in 
improving the quality of obstetric care. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 

Introduction 

Maternal health is an integral part of 
country’s health care system and the 5th 
Millennium development goal. It reflects 
status of obstetrics health and helps in 
reviewing achievements of facility 
/country. In health care literature NEAR 
MISS refers to a severe life-threatening 
condition that did not cause death-but had 
the potential to do so. Near Miss case is an 
ill woman who would have died but for the 
good care received or sheer good luck. The 
investigation of near-miss provides 
superior information about disease burden 
and indicates quality of care in mothers. It 
can also broaden understanding of factors 
that contribute to both maternal morbidity 
and mortality. Maternal mortality is 
described as "just the tip of the iceberg", 
implying that there is a base maternal 
morbidity which remains largely 
undescribed [1].  
Maternal near miss case /Severe Acute 
Maternal Morbidity (SAMM) are defined 
by a WHO working group in 2009 as “a 
woman who nearly dies but survived a 
complication that occurred during 
pregnancy, childbirth or within 42 days of 
termination of pregnancy” [2]. So maternal 
near miss is an event where a pregnant 
woman comes close to death but escapes 
narrowly from missing (near miss). 
Maternal Near Miss (MNM) or SAMM has 
been studied extensively in the recent past 
as a complement for maternal mortality and 
also to evaluate the quality of obstetric care 
in that particular institution [3].  Review of 
near miss cases has the potential to 
highlight the deficiency as well as the 
positive elements in the provision of 
obstetrics services in any health system [4]. 
The WHO inclusion criteria for a maternal 

near miss are categorized in three areas e.g 
clinical criteria, laboratory-based criteria 
and management-based criteria. The goal is 
that these identification criteria may be 
used in any setting, regardless of the 
development status [5]. The criteria were 
unique in that it incorporates both Mantel’s 
and Waterson’s criteria [6,7]. So, if one of 
them fails to pick the case then the other 
will make it up, thus, minimizing the 
chances of missing the cases.  Maternal 
mortality is a sentinel event to assess the 
quality of a health care system. The very 
low figure of maternal mortality ratio 
(MMR) in developed countries and high 
figure of MMR in developing countries 
have therefore stimulated interest in 
investigating cases of life-threatening 
obstetric morbidity/maternal near miss case 
[8]. 

Aims and Objectives 
(a) To Study the Incidence and adverse 
events associated with Maternal Near Miss 
cases.(b) To Study the Sociodemographic 
variables among Maternal Near Miss cases 
(c) To Study the Post-natal Obstetrical 
complications in the Maternal Near Miss 
cases (d) To Evaluate the level of care at 
maternal lifesaving emergency services by 
analyzing Maternal Near Miss cases. 

Materials and Methods 
All maternal near miss cases that were 
admitted to the Department of O&G, 
M.K.C.G. Medical College & Hospital, 
Berhampur; Odisha were prospectively 
included in the study during from 
November 2019 to October 2021. Maternal 
near miss cases were defined as women 
with at least one near miss event as follows: 
acute obstetric complication that 
immediately threaten a woman’s survival 
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but do not result in her death, either by 
chance or because of hospital care she 
receives during pregnancy, labour or within 
6 weeks after termination of pregnancy or 
delivery.  The cases were selected using the 
WHO near miss criteria basing upon 
following criteria’s. Inclusion criteria: (a) 
Haemorrhage leading to shock; emergency 
hysterectomy; coagulation defects and / or 
blood transfusion of ³ 2 litres. (b) 
Hypertensive disorders in pregnancy 
including both eclampsia and severe pre-
eclampsia with clinical/ laboratory 
indications for termination of pregnancy to 
save the woman’s life.(c) Dystocia; uterine 
rupture and impending rupture, e.g., 
prolonged obstructed labor with previous 
caesarean section.(d) Infection with 
hyperthermia or hypothermia or a clear 
source of infection and clinical signs of 

septic shock. Exclusion criteria: Women 
that develop these above conditions 
unrelated to pregnancy (i.e., not during 
pregnancy or 42 days after termination of 
pregnancy) are not eligible and are 
excluded. 

Results 
During the study period, there were 18, 000 
deliveries. Among 250 women suspected of 
near miss, 200 were confirmed based on 
WHO management criteria. Other 50 were 
excluded from observation as 35 patients 
left against medical advice (LAMA) and 15 
of them showed clinical improvement, not 
meeting the criteria of maternal near miss, 
exclusively total no. of maternal deaths was 
100. This was resulted in a total maternal 
near miss ratio 13.3 per 1000 live births and 
maternal near miss incidence was 1.3 % 
(Table-I). 

Table 1: Maternal Near miss ratio is 13.3 per 1000 live births. 
Total No of Live Births 15000 
Total no of Near Miss 200 
Total no of Maternal deaths 100 
Maternal Near miss ratio 13.3 per 1000 live birth 
Maternal Mortality Ratio 667 per 1,00,000 live births 
Near Miss to mortality ratio 2:1 
Maternal Near Miss incidence 1.3% 

 

Hypertensive disorders accounted for the most common event in 100 cases ( 50%) followed by 
hemorrhage in 68 cases (28%), sepsis in 28 cases(14%), dystocia  in 12 cases(6%), heart disease 
in 2 cases (1%) and malaria in 2 cases (1%)(Table-II). 

Table 2: Identified Near Miss Events 
Near Miss Events No of Cases Percentage 
Hypertensive Disorders(n=100) Severe Preeclampsia 82 41% 

Eclampsia 18 9% 
Hemorrhage(n=66) Ectopic Pregnancy 7 3.5% 

Abortions 7 3.5% 
Placenta Previa 6 3% 
Abruption Placenta 3 1.5% 
Hydatidiform Mole 4 2% 
Post-Partum Hemorrhage 29 14.5% 

Infection/Sepsis(n=28) 28 14% 
Dystocia(n=12) Impending Rupture 7 3.5% 

Ruptured Uterus 5 2.5% 
Heart Disease 2 1% 
Malaria 2 1% 
Total 200 100% 
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Among the 200 near miss cases, the mean age of admission was 25, minimum at 18 and 
maximum at 41.  In our study, ages of the women ranged from 18 to 43 years and most were 
in the age group of 20 to 30 years in 150 cases (75%). The mean age of admission was 26 years. 
(Table-III) 

Table 3: Distribution of Age 
Age in years No of cases Percentage 

<20  18 9% 
20-30 150 75% 
>30 32 16% 

 
Majority of cases i.e 155 cases (77.7%) 
were rural based while 45 cases (22.2%) 
were urban based. Most of cases were 
Hindu. Regarding the educational status, 
142 cases (71%) were literate while 58 
cases (29%) were illiterate in the near miss 
group. Around 180 cases (90%) were 
referred from peripheral hospital. Among 

all cases studied, 52cases (26%) were 
booked cases of this hospital in maternal 
near miss group. Around 155 cases 
(77.5%)as majority belonged to BPL 
(Below Poverty Line) category in current 
study. The place of delivery was hospital in 
184 cases (92%) and at home in 16 cases 
(8%) (Figure-I). 

 

 
Figure 1: Distribution According to Place of Delivery 

 
Only 30 cases (15%) had 3 or more 
antenatal check up (ANC) while 170 cases 
(85%) had less than 3 ANC. The mode of 
transport was108 ambulances (provided by 
Govt. of Odisha) in 121 cases (60.5%) 
while self-transported in 79 cases (39.5%). 

Among 200 cases, 116 cases (58%) were 
multigravida and 84 cases (42%) were 
primigravida. The gestational age at which 
they presented varied, around 79 cases 
(39.5%) were preterm gestation and 121 
cases (60.5%) were term (Table-IV). 

Table 4: Distribution of Cases according to Gestational Age 
Duration of Pregnancy No of Cases Percentage 
< 28 Weeks 25 12.5% 
28-37 Weeks 54 27% 
>37 Weeks 121 605% 

 
The most common mode of delivery was vaginal delivery in 121 cases (66.8%) followed by 
caesarean section in 62 cases (34.2%) in MNM (Figure-II). 
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Figure 2: Distribution of Cases according to Mode of Delivery 

 
Outcome assessment showed 115 cases 
(63.5%) of live birth and 66 cases (36.4%) 
of intrauterine death (IUD). The postnatal 
complications were observed as follows;79 
cases (39.5%) presented in shock, 39 cases 
(19.5%) presented in PPH, 32 cases (16%) 
presented in sepsis/Multi-organ 
dysfunction syndrome(MODS), 7 cases 
(3.5%) presented in pulmonary edema, 10 
cases (5%) presented in HELLP 
(Hemolysis Elevated Liver Enzymes Low 
Platelet Count) syndrome / DIC 
(Disseminated Intravascular Coagulation). 
The duration of hospital stay ranged from 5 
to 32 days, there were 182 cases (91%) 
cases having duration of hospital stay >7 
days as compared to 18 cases (9%) having 
duration <7 days. 

Discussion  
During the study period, our study results 
were comparable to the studies of other 
developing countries, but these studies did 
not consider the WHO criteria. This is the 
first report of maternal near-miss cases in 
southern Odisha. Maternal near miss and its 
incidence reflect the quality of care 
provided by a health facility. Generally, 
less than 10% of near miss cases in low 
resource settings receive intensive care 
where we the health care providers were 
faced with a higher percentage of life-
threatening obstetric situations [9]. 
Complications results in near miss with 
septicemia and hypertensive disorders with 
a higher mortality index, which constitute 
an important and significant threat to the 

survival of pregnant women in the current 
study. Most of the cases were in the age 
group of 20-30 years which is comparable 
to Brazilian study by Souza JP et al where 
their mean age was 26.4 years [10]. Most of 
them were literate, from lower socio-
economic status and from rural area; those 
who were illiterate had an increased risk of 
morbidity and mortality. Majority of them 
were referred (90%) cases from peripheral 
hospitals, indicating non availability of 
specialists at the First Referral Unit (FRU) 
and lack of infrastructure. In the present 
study it was seen that those who had 
incomplete ANCs had an increased risk of 
MNM suggesting the role of minimum 3 
ANCs recommended under RCH 
programme. The multi-para were at an 
increased risk of MNM as compared to 
primigravida, suggesting a decreased gap in 
between two successive pregnancies, poor 
contraceptive practice not allowing the 
women body to achieve pre-pregnancy 
weight gain and restoring iron and calcium 
status which is not concurring to that of 
Roopa et al [11]. The women carrying 
fetuses of gestational age less than 37 
weeks were at increased risk between 
MNM as compared to term pregnancies. In 
our study women carrying fetuses of 
gestational age less than 37 weeks 
(preterm) had rate of MNM cases compared 
to term pregnancies which is comparable to 
study by Aziem Ali et al in Sudan [12]. The 
post-natal complications were shock, post-
partum haemorrhage, acute renal failure, 
pulmonary edema, disseminated 
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intravascular coagulation and MODS was 
associated with an increased risk of 
morbidity in our study. The most common 
causes of maternal near miss case were 
hypertensive disorders, haemorrhage, 
sepsis, and dystocia respectively. Out of all 
studied, 184 cases (92%) delivered in the 
hospital and 16 cases (8%) delivered at 
home or on their way to the hospital in the 
near miss group which is comparable to a 
study by Ellen JT Nellissen et al [13]. 
The findings showed MNM prevalence 
rates that varied from 0.04% to 14.98% 
depending on the different inclusion criteria 
that were used. The findings from 14 
studies from Africa showed that there is a 
near-miss prevalence rate ranging from 
0.5% to 14.98% [14,15,16]. The maternal 
near miss ratio which our study describes 
13.3 per 1000 live birth is within the wide 
range of ratio reported in studies from other 
developing countries. The maternal near 
miss ratio is 13.75 per 1000 live births and 
near miss to mortality ratio is 1.6:1 in a 
study conducted in SCB medical college in 
2012. Our ratio is similar to those of Africa 
country where the range is 1:5-12. 
Hypertensive disorders accounted for the 
higher number of near miss cases 100 
(50%), followed by haemorrhage 56 (28%), 
sepsis 28 (14%) and dystocia 12(6%) in our 
study whereas preeclampsia, PPH and 
sepsis are the major causes  by Jayarathnam 
et al in developed countries [17]. Near miss 
mortality ratio was 2:1 in current study 
which means for every life-threatening 
condition there were two maternal deaths. 
Higher the ratio indicates better the care.  
Most of the cases (90%) were referred from 
rural hospitals, which are managed by 
medical officers who are not well trained in 
emergency obstetric care. So training of 
these providers as well as system 
management in all its levels might improve 
and ultimately change these results. [18] 
There were several limitations to this study; 
(a) it is a single centre and hospital-based 
study and therefore findings may not reflect 
the situation in other settings or the 

population in general (b) information is 
gathered from hospital files, therefore data 
quality depends on the quality of record 
keeping. Poor documentation has negative 
impact on the identification of inclusion 
criteria. Human resource shortage and low 
educational levels of staff may affect the 
quality of documentation and therefore may 
negatively interfere with case identification 
and data collection 

Conclusion  
The present study shows that the hospital 
based maternal near-miss ratio is quite high 
compared to the country level ratio; 
maternal morbidity and mortality remain 
challenging problems in a referral hospital 
like M.K.C.G. Medical College & Hospital, 
Berhampur; Odisha which is a tertiary care 
centre covering other districts in and around 
Ganjam district, with most of the cases 
being referred in an already moribund state. 
Improvement in the quality of obstetric care 
can be made through up scaling the use of 
evidence-based interventions. Therefore 
maternal health policy needs to be 
concerned not only with averting the loss of 
life, but also with preventing or 
ameliorating maternal near miss events 
(hypertensive disorders, sepsis, 
hemorrhage, and dystocia) at all care levels 
including primary level. Delayed diagnosis, 
inappropriate transfer, and inadequate 
utilization of resources might have been the 
cause for maternal morbidities and 
mortalities in our study which needs to be 
addressed. Along with increased awareness 
of one’s own health, health education may 
go a long way in improving the quality of 
obstetric care. 
References  
1. Nielson HS, Eggebo TM. Millerium 

Development goal 15 an obstetric 
challenge. Acta Obstet Gynecol Scand. 
2012;91(9):1007-8. 

2. Sivaliagam N, Looickw. Clinical 
experience with management of ‘near 
miss’ cases in obstetrics. Med I 
Malaysia. 1999; 54 (4): 496-503.  



 
  

International Journal of Pharmaceutical and Clinical Research                         e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Mishra et al.                    International Journal of Pharmaceutical and Clinical Research  

1369   

3. Zwart JJ, Richters JM, Ory F, de vries 
JI, Bloemeakamb KW, Var Roosmaler 
J severe maternal morbidity during 
pregnancy, delivery and puerperium in 
the Netherlands. A nationwide 
population based study of 371, 000 pris. 
BJOU. 2008; 115:842-50.  

4. Say L, Souza JP, Apattinson R. 
Classification: Maternal near miss 
towards a standard tool for monitoring.  

5. Souza JP, Gulmezoglu AM, Vogel J, 
Carroli G, Lumbiganon P, Qureshi Z, et 
al. Moving beyond essential 
interventions for reduction of maternal 
mortality (the WHO Multi country 
Survey on Maternal and Newborn 
Health): a cross sectional study. Lucent. 
2013; 381 (9879): 1747-55. 

6. Ps R, Verma S, Rai L, Kumar P, Pai 
MV, Shetty J. “Near miss” obstetric 
events and maternal deaths in a tertiary 
care hospital: an aduit. J Pregnancy. 
2013; 2013:393758.  

7. Karolinski A, Mercer R, Micone P, 
Ocampo C, Mazzoni A, Fontana O, et 
al; AMBA Perinatal Networks 
Research Team. The epidemiology of 
life-threatening complications 
associated with reproductive process in 
public hospitals in Argentina. BJOG 
2013 Aug 13. 

8. Nashef SA: What is near miss? Lancet 
2003; 381 (9352): 180- 181.10. 1015. 

9. Okong P, Byamugisha J, Mirembe F, 
Byaruhanga R, Bergsrom S. Audit of 
severe maternal morbidity in Uganda- 
implications for quality of obstetric 
care. Acta Obstet Gynecol Scand 2006; 
85:797-804.  

10. Tuncalp O, Hindin MJ, Souza JP, Chou 
D, Say L. The prevalence of maternal 
near miss: a systematic review. BJOG 
2012; 119:653-61. 

11. Roopa PS, Verma S, Rai L, Kumar P, 
Pai MV, Shetty J. “Near Miss” 

Obstetric events and maternal deaths in 
a tertiary care hospital: an audit. Journal 
of Pregnancy. 2013;2013:393 758.  

12. Abdel Aziem A Ali, Awadia Khojali , 
Amira Okud , Gamal K Adam and Ishag 
Adam. Maternal near-miss in a rural 
hospital in Sudan; BMC Pregnancy and 
Childbirth. 2011, 11:48. 

13. Ellen JT Nelissen1, Estomih Mduma , 
Hege L Ersdal, Bjørg Evjen-Olsen. 
Maternal near miss and mortality in a 
rural referral hospital in northern 
Tanzania: a cross-sectional study; BMC 
Pregnancy and Childbirth. 2013, 
13:141. 

14. F Okonofua. Maternal near-miss 
morbidity: is this evidence of maternal 
health quality in sub-Saharan Africa? 
British Journal of Obstetrics & 
Gynecology. 20 Feb 2019.P-762. 

15. 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. 

16. Prual A, Bouvier-Colle MH, de Bernis 
L, Bréart G. Severe maternal morbidity 
from direct obstetric causes in West 
Africa: Incidence and case fatality 
rates. Bull World Health Organ. 2000; 
78:593–602 

17. Skandarupan Jayaratnam, Richard 
Franklin, Caroline De Costa. A scoping 
review of maternal near miss 
assessment in Australia, New Zealand, 
South-East Asia and the South Pacific 
region: How, what, why and where to?; 
The Australian and New Zealand 
Journal of Obstetrics and Gynaecology. 
17 November 2021.  

18. Hays P. Evidence Basis for 
Pharmacogenetic Testing in Psychiatry. 
Journal of Medical Research and Health 
Sciences, 2022; 5(3): 1838–1859.  

 


