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INTRODUCTION 

A maternal near miss (MNM) is an event in which a 

pregnant woman comes close to maternal death, but does 

not die - a "near-miss". Traditionally, the analysis of 

maternal deaths has been the criteria of choice for 

evaluating women health and the quality of obstetric care.  

Due to the success of modern medicine such deaths have 

become very rare in developed countries, which have led 

to an increased interest in analysing so-called "near miss" 

events. Maternal near-miss has been defined by WHO as 

‘a woman who almost died but survived complications 

during pregnancy, childbirth’ or within 42 days of 

delivery’.1  

Maternal near miss cases have similar pathways as 

maternal deaths, with the advantages of offering a larger 

number of cases for analysis, greater acceptability of 

individuals. Since death did not occur, possibility of 

interviewing the woman herself is there. Pregnant women 

health status is not reflected by mortality indicators alone. 

Hence for the last two decades, the concept of conducting 

a maternal near miss (MNM) review has gained 

importance as additional strategy to help identify gaps in 

health service provision. 

ABSTRACT 

Background: The objective of present study was to assess the proportion of maternal near miss and maternal death 

and the causes involved among patients attending obstetrics and gynaecology department of Agartala Govt. Medical 

College of North Eastern India. 

Methods: Potentially life-threatening conditions were diagnosed, and those cases which met WHO 2009 criteria for 

near miss were selected. Maternal mortality during the same period was also analyzed. Patient characteristics 

including age, parity, gestational age at admission, booked, mode of delivery, ICU admission, duration of ICU stay, 

total hospital stay and surgical intervention to save the life of mother were considered. Patients were categorized by 

final diagnosis with respect to hemorrhage, hypertension, sepsis, dystocia (direct causes) anemia, thrombocytopenia, 

and other medical disorders were considered as indirect causes contributing to maternal near miss and deaths.  

Results: The total number of live births during the study period (January 2017 to June, 2018) was 9378 and total 

maternal deaths were 37 with a maternal mortality ratio of 394.5/1 lakh live births. Total near miss cases were 96 with 

a maternal near miss ratio of 10.24/1000 live births. Maternal near miss to mortality ratio was 2.6. Of the 96 maternal 

near miss cases - importantly 20.8% were due to haemorrhage, 19.8% were due to hypertension, 13.5% were due to 

sepsis, and 11.5% were due to ruptured uterus. In maternal death group (n-37), most important causes were 

hypertensive (40.5%) followed by septicemia (21.6%), haemorrhage (10.8). 

Conclusions: Haemorrhage, hypertensive disorders and sepsis were the leading causes of near miss events as well as 

maternal deaths. 
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Previously there was no standard set of criteria for 

identifying maternal near miss cases, so wider application 

of this concept was limited. But in 2009, WHO has come 

up with clinical, laboratory, management-based criteria 

for identification of these cases.1 

Maternal near miss audit has been considered a less 

threatening approach than maternal death audit, and can 

be used to identify what needs to be done to improve the 

quality of maternal health care. Compared with maternal 

death review, the fear of blame and punishment is less in 

near miss review so, if a near miss review is performed 

effectively, it can in practice more easily lead to 

implementation of changes that will improve the quality 

of services.2 

Near miss cases generally occur more frequently than 

maternal deaths and therefore a more reliable quantitative 

analysis can be carried out, which can provide a more 

comprehensive profile of health system functioning.3,4 

Identification of the obstacles and gaps in the health 

system and a coordinated approach to resolve these can 

ultimately lead to an improved health system. Multiple 

studies performed around the World as well as many 

parts of India especially for the last two decades on 

maternal near miss. But there is paucity of information 

regarding maternal near miss in this part of the country; 

hence the present study has been conducted to study the 

maternal near miss events in Agartala Govt. Medical 

College which is one of the premier institutes of North 

Eastern Zone of India. 

METHODS 

It is an observational, cross sectional study conducted in 

department of obstetrics and gynecology at Agartala 

Government Medical College Hospital for 2 years 

(January 2017 to December 2018), among which 1.5 

years for sample collection and 6 months for analysis of 

the sample). All patients of maternal near miss and 

maternal deaths within one and half year period in 

hospital have been included in my study. 

Inclusion criteria  

• All pregnant women of reproductive age group who 

had felt in the WHO maternal near miss criteria 

• All pregnant women who died due to direct or 

indirect cause of pregnancy, childbirth, or within 42 

days of delivery. 

Exclusion criteria 

• All pregnant women of reproductive age group who 

had felt in the WHO maternal near miss criteria 

• All pregnant women who died due to direct or 

indirect cause of pregnancy, childbirth, or within 42 

days of delivery.  

An audit of maternal near miss cases from January 2017 

to June 2018 was taken. Agartala Govt. Medical College 

hospital is a tertiary referral hospital for both public and 

private hospitals of Tripura. In addition to providing 

twenty-four-hour emergency obstetric services, the 

hospital also provides antenatal care and delivery services 

for both low and high-risk pregnant women. Hospital has 

24-hour facility for blood component therapy, high 

dependency unit (HDU) in labor room complex. 

Potentially life-threatening conditions were diagnosed, 

and those cases which met WHO 2009 criteria for near 

miss were selected. WHO criteria include a set of clinical 

laboratories and management-based criteria.  

Maternal mortality during the same period was also 

analysed. Patient characteristics including age, parity, 

gestational age at admission, booked 5 (>3 antenatal 

visits to study hospital irrespective of gestational age), 

mode of delivery ICU admission, duration of ICU stay, 

total Hospital stay duration and surgical intervention to 

save the life of mother were considered.  

Patients were categorized by final diagnosis with respect 

to hemorrhage, hypertension, sepsis, dystocia (direct 

causes) anemia, thrombocytopenia, and other medical 

disorders were considered as indirect causes contributing 

to maternal near miss and deaths. Patient had undergone 

necessary investigations as per requirement. 

Statistical analysis 

Data collected were presented in frequency and 

percentage and data analysis has been done in Epiinfo 

version 7.0. Statistical analysis was done using Person 

Chi Square test. A p value of <0.05 were deemed as 

statistically significant. 

RESULTS 

The total number of live births during the study period 

(January 2017 to June, 2018) was 9378 and total maternal 

deaths were 37 with a maternal mortality ratio of 394.5/1 

lakh live births.  

Total near miss cases were 96 with a maternal near miss 

ratio of 10.24/1000 live births. maternal near miss to 

mortality ratio was 2.6.  

Table 1 shows that, the majorities of women were 20-29 

years in maternal near miss group (55.2%) and maternal 

death group (48.6%).  

The majority of patients (73%) were multipara in 

maternal near miss group and the majority of patients 

(62.2%) were Primi para in maternal death group. 42.7% 

were term gestation and 22.9% were post-delivery/ post 

abortion stage in maternal near miss group and in contrast 

43.2% were term gestation and 27% were post-

delivery/post-abortion stage in maternal death group.  
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Table 1: Baseline parameters of the patients at the onset of treatment. 

Parameters Maternal near miss (%) Maternal death (%) Total (%) 

Age 

<20 10.4% 24.3% 14.3% 

20-29 55.2% 48.6% 53.4% 

>29 34.4% 27.1% 32.3% 

Parity 
Primi 27.1% 62.2% 36.4% 

Multi 72.9% 37.8% 63.6% 

POG 

Antenatal 35.4% 35.1% 35.3% 

Intranatal 19.8% 0.0% 14.3% 

Postnatal 44.8% 64.9% 50.4% 

Literacy 
Literate 75% 78.4% 76% 

Illiterate 25% 21.6% 24% 

Booking status 
Booked 37.5% 32.4% 36.1% 

Unbooked 62.5% 67.6% 63.9% 

Referral status 
Referred 88.5% 86.5% 88% 

Not referred 11.5% 13.5% 12% 

Figure 1: Graphical representation of underlying causes distribution in maternal near miss and maternal               

death group. 

 

The most patients (38%) are educated up to 6th-12th class 

followed by literate up to 5th class (30%), illiterate (24%), 

beyond 12 (8%) among all study subjects. the maximum 

patients are un booked to any centre whether it was 

maternal near miss (62.5%) or maternal death (67.6%). 

The majority (87.5%) lived in a rural zone; 88.5% were 

referred and 22.9% are referred from more than one 

centre in maternal near miss group in contrast the 

majority (91.9%) lived in a rural zone; 86.5% were 

referred and 8.1% are referred from more than one centre 

in maternal death group. It shows 19% of patients 

admitted in ICU (medical ICU) overall. Figure 1 shows, 

of the 96 maternal near miss cases, 20.8% were due to 

haemorrhage, 19.8% were due to hypertension, 13.5% 

were due to sepsis,  11.5%  were due to ruptured uterus, 

6.3% were due to anemia, 5.2% were due to iatrogenic 

causes, 6.3% were due to  ectopic pregnancy and 12% 

were due to other causes. Of the other causes 3 had 

adherent placenta, 2 had Guillain-Barre syndrome, 2 had 

acute pancreatitis, 1 had bleeding disorder with raised 

coagulation time around 9 minutes, 1 had cerebral 

malaria, 1 had chronic kidney disease, 1 had 

cardiomyopathy and 1 had intrauterine arterio-venous 

malformation with uncontrolled secondary postpartum 

hemorrhage following LSCS for which peri partum 

hysterectomy was done to save the life. In maternal death 

group (n=37), most of the patients were hypertensive 

(40.5%) followed by septicaemia (21.6%), haemorrhage 

(10.8), liver disorder (8.1%), rupture uterus (5.4%) and 

others accounts for 13.5%. Of the other causes 1 were 

had Guillain-Barre syndrome, 1 had cerebral malaria, 1 

had Acute Kidney Injury, 1 had cardiomyopathy, 1 had 

gastroduodenal artery aneurysm rupture incidentally 

diagnosed during re-laparotomy for hemoperitoneum.
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Table 2: Organ dysfunction distribution in maternal near miss and maternal death group. 

Organ dysfunction 
Maternal 

near miss (n) 

Maternal near 

miss (%) 

Maternal 

death (n) 

Maternal 

death (%) 
Total (n) Total (%) 

Hematologic 35 36.5% 4 10.8% 39 29.3% 

Respiratory 8 8.3% 9 24.3% 17 12.8% 

Cardiac 4 4.2% 0 0.0% 4 3.0% 

Liver 4 4.2% 3 8.1% 7 5.3% 

Kidney/urinary 2 2.1% 1 2.7% 3 2.2% 

CNS 9 9.4% 8 21.6% 17 12.8% 

GI 1 1.0% 0 0.0% 1 0.8% 

Genital 18 18.8% 3 8.1% 21 15.8% 

Sepsis / multiorgan dysfunction 13 13.5% 8 21.6% 21 15.8% 

Musculoskeletal 2 2.1% 1 2.7% 3 2.2% 

Total 96 100.0% 37 100.0% 133 100.0% 

Table 3: Delivery mode distribution in both groups. 

Delivery mode 
Maternal 

near miss (N) 

Maternal near 

miss (%) 

Maternal 

death (N) 

Maternal 

death (%) 
Total (N) Total (%) 

Normal vaginal 33 34.4% 16 43.2% 49 36.8% 

Caesarean section 28 29.2% 3 8.1% 31 23.3% 

Ventouse 1 1.0% 0 0% 1 0.8% 

Laparotomy 20 20.8% 3 8.1% 23 17.3% 

Undelivered 14 14.6% 15 40.6% 29 21.8% 

Total 96 100.0% 37 100.0% 133 100.0% 

Table 4: Associated responsible/identified factors distribution for maternal near miss and maternal death. 

Delivery mode 
Maternal 

near miss (N) 

Maternal near 

miss (%) 

Maternal 

death (N) 

Maternal 

death (%) 
Total (N) Total (%) 

Personal 54 56.3% 19 51.4% 73 54.9% 

Logistics 23 24.0% 7 18.9% 30 22.6% 

Referral facility lack 1 1.0% 9 24.3% 10 7.5% 

Present facility lack 18 18.8% 2 5.4% 20 15.4% 

Total 96 100.0% 37 100.0% 133 100.0% 

 

Table 2 shows, that major organ involved in maternal 

near miss were hematologic (36.5%), genital (18.8%), 

sepsis leading to multiorgan dysfunction (13.5%) 

followed by CNS (9.4%) respiratory (8.3%), cardiac 

(4.2%), liver (4.2%), then others. In contrast major organ 

involved in maternal death were respiratory (24.3%), 

CNS (21.6%), sepsis leading to multiorgan dysfunction 

(21.6%), hematologic (10.8%), then liver (8.1%), genital 

(8.1%) and others. 

Table 3 shows, of the all women in maternal near miss 

34.4% had vaginal delivery, 29.2 delivered by caesarean 

section. In maternal death group 40.6% patient died 

undelivered, 43.2% are delivered vaginally, 8.1% patient 

required caesarean section. 

Table 4 shows, maximum patients had personal problems 

(56.3%) leading to delayed arrival to hospital, 24%  

patients  had logistic problems, 18.8% had facility lack in 

maternal near miss group whereas 51.4% had personal 

problems leading to delayed arrival to hospital, 18.9% 

had logistic problems, 24.3% had facility related 

problems, 5.4% had  health personnel related issues in 

maternal death group. 

DISCUSSION 

Total numbers of near miss were 96 and maternal deaths 

were 37 in 18 months study period. Total live birth 

during that period in study hospital was 9378. The MNM 

ratio was 10.24/1000 live births in study center. Previous 

reports of near-miss rates from India ranged from 3.98 to 

17.38/1000 live births.6 

The majority of patients (73%) were multipara in 

maternal near miss group and the majority of patients 

(62.2%) were primipara in maternal death group. In 

contrast Roopa PS et al also showed primipara were 
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slightly more (56.4%) in the near miss group and 

multiparas are slightly more (52.2%) in maternal death 

group.7 In contrast Reena RP et al  in their study showed 

37.5% were Primigravida women in maternal near miss 

group.8 62.5% patients were un booked to any centre in 

maternal near miss group and in Maternal Death group 

67.6% patients were un booked to any centre. RP Reena 

et al in their study showed 15.6% patients are un booked 

to any centre.8 

In maternal near miss group 16.7% admitted in ICU and 

in maternal death group it is 27%. In contrast RP Reena 

et al in their study showed a total of 62.6% of the cases 

required ICU admission.8 Non availability of separate 

obstetric ICU may be one of the important reasons for 

less ICU admission. Financial constraint was second 

important cause. It is also important to note here non 

availability of dedicated exclusive obstetric ICU at right 

time may be responsible for higher maternal mortality 

ratio in study centre. 

Of the 96 maternal near miss cases 20.8% had 

haemorrhage, 19.8% had hypertension 13.5% had sepsis 

and 11.5% had ruptured uterus. Of 37 maternal deaths 

maximum (40.5%) had hypertensive disorder followed by 

septicemia (21.6%), haemorrhage (10.8%). In contrast PS 

Roopa et al also showed among the causes of near miss 

events, hemorrhage was the leading cause with 44.2%, 

and hypertension was 23.6%.7 Reena RP et al in their 

study showed 40.6% had severe pre-eclampsia, 21.8% 

had abruptio placenta, and 12.5% had severe sepsis as the 

underlying obstetric problem.8 This finding is compatible 

with most studies from high and middle-income 

countries.9-12 The study finding was also in line with 

studies conducted in other African countries.13-15  

A previous study in Ethiopia also reported hypertensive 

disorder as the primary cause, and obstetric hemorrhage 

as the second leading cause of maternal near-miss.16 High 

percentages of hypertensive disorder and obstetric 

hemorrhage might be indicative of some form of delay in 

managing obstetric complications by the facility staff. 

The rate was as compared to some of the other African 

countries that had been studied.14-17 Jyoti RC et al showed 

main causes of maternal near misses were hypertensive 

disorders of pregnancy (46%) followed by haemorrhage 

37%, sepsis 7% and others 10% and the main cause of 

maternal mortality was hypertensive disorders of 

pregnancy (25%) followed by haemorrhage and sepsis 

17% each. Amniotic fluid embolism comprised 12% 

followed by anemia and heart disease 8% each. Other 

causes comprised 10%.18 

The major organ involved in maternal near miss were 

hematologic (36.5%), genital (18.8%), sepsis leading to 

multi-organ dysfunction (13.5%) followed by CNS 

(9.4%) respiratory (8.3%), cardiac (4.2%), liver (4.2%), 

then others. In contrast major organ involved in maternal 

death were respiratory (24.3%), CNS (21.6%), sepsis 

leading to multi-organ dysfunction (21.6%), hematologic 

(10.8%), then liver (8.1%), genital (8.1%) and others. 

Reena RP et al in their study showed the 

hematological/coagulation system dysfunction was the 

most common (71.8%) followed by respiratory (15.6%), 

hepatic (12.5%), and renal dysfunction (3%).8  

Of the all women in maternal near miss 34.4% had 

vaginal delivery, 29.2 delivered by caesarean section. In 

maternal death group 40.6% patient died undelivered, 

43.2% are delivered vaginally, 8.1% patient required 

caesarean section. Reena RP et al in their study showed 

major surgical interventions including cesarean section, 

obstetric hysterectomy, and laparotomy were required in 

75% of women.8 

Maximum patients (56.3%) had personal problems 

leading to delayed arrival to hospital, 24% had logistic 

problem, 19.8% person had facility lack in maternal near 

miss group whereas 51.4% had personal problems 

leading to delayed arrival to hospital, 18.9% had logistic 

problems 24.3% had facility related problems, 5.4% were 

health personnel related issues in maternal death group. 

Reena RP et al in their study identified delays in 65.6% 

of the near-miss cases.8 

CONCLUSION 

Hemorrhage, hypertensive disorders and sepsis were the 

leading causes of near miss events as well as maternal 

deaths. Rupture uterus also contribute a good portion of 

maternal near miss and maternal death. Maximum 

patients there were no/poor antenatal care and coming 

from rural area that reflects poor quality of services in 

rural area. That indirectly tells to improve the health 

education regarding the importance of antenatal care in 

the rural area so that the incidence can be reduced in both 

the group maternal near miss and maternal death. Lack of 

facilities at highest referral centre is the need of the hour 

to be addressed to reduce MNM and maternal death. 

Non-availability of dedicated obstetric ICU was noted to 

be one of the obstacles in treating the critically ill 

mothers. Limited knowledge experience in critical care 

management of obstetric patients may be another cause 

for poor outcome. As it was the 1st study of this kind done 

in this area, study suggest further and larger study to 

analyse the loop holes in health care delivery system 

which will help to improve the quality of maternal care as 

well as to decrease the maternal mortality ratio in this 

area. As near miss analysis indicates quality of health 

care, it is worth presenting in national indices. 
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