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ABSTRACT

Objectives: The objective of the study was to determine maternal mortality ratio (MMR), maternal near miss incidence ratio (MNM IR), MNM to 
mortality ratio (MNM: MD), and mortality index (MI) and to know the prevalence, demographic distribution, causes and feto-maternal outcome of 
maternal near miss and maternal deaths.

Methods: A retrospective review of near miss and maternal mortality over a period of 20 months in a tertiary teaching hospital in Punjab.

Results: MMR was 998 MNM IR was 24.20/1000 live births. Maternal near miss mortality ratio was 2.4:1. MI was 29.21%. The most common 
cause of maternal mortality was hypertension, which was seen in 14 (53.84%) women. Among near miss cases, the most common complication 
noted was hemorrhage, seen in 40 (63.49%) cases. Among maternal deaths, 7 (26.92%) women delivered vaginally, 6 (23.07%) women underwent 
emergency cesarean section. Among near miss cases, 20  (31.74%) women delivered vaginally, 13  (20.63%) women underwent cesarean section 
while 7 (11.11%) had cesarean hysterectomy. Laparotomy for ruptured ectopic pregnancy was done in 6 (9.52%) women, 7 (11.11%) women had 
dilatation and evacuation, 3 (4.76%) had exploration of Uterovaginal canal. Preterm birth has seen in 8 (12.69%) in maternal deaths and 23(36.50%) 
in maternal near miss. Intrauterine fetal demise occurred in 4 (6.34%) in maternal deaths and 2 (4.87%) in near miss.

Conclusion: The review of near miss cases is important to identify response of health care system to medical emergencies and provides opportunities 
to improve the quality of service.
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INTRODUCTION

Maternal mortality is a critical indicator to evaluate the quality of 
maternal healthcare services. Maternal death (as defined by the 9th and 
10th revisions of the International Classification of Diseases) is the death 
of a woman while pregnant or within 42 days of the end of the pregnancy, 
irrespective of the duration and site of pregnancy, from any cause related 
to or aggravated by the pregnancy or its management, but not from 
accidental or incidental causes [1]. Recently maternal near miss is looked 
on as an additional quality indicator of obstetric care besides maternal 
mortality. Maternal Near Miss is defined as a woman who survives life 
threatening conditions during pregnancy, abortion, childbirth or within 
42 days of termination of pregnancy irrespective of receiving medical/
surgical interventions [2]. This has gained attention as the major 
reasons are same for maternal near miss and maternal death but near 
miss is more prevalent than maternal mortality, and investigating the 
instances of severe morbidity can identify health system response to 
maternal emergencies and to identify gaps and conceptualize corrective 
measures to be taken to improve the services [2]. The Near miss data of 
regions may be a relevant source of information for policy makers of the 
region and for selection of maternal health care Priorities and Budget 
Allocation to Health Systems and Funding of States.

METHODS

It is a retrospective facility-based review of cases of near miss and 
maternal mortality that took place over a period of 20  months in a 
tertiary teaching hospital in Punjab. The observations among Near Miss 
cases and maternal deaths such as demographic profile of subjects, 
co-morbidities associated with pregnancy, mode of delivery, causes of 
maternal morbidity and mortality, neonatal outcome were analyzed. 

The data was taken from the maternal deaths record books, admission 
register and file records of the patients having Near Miss Mortality 
event during the hospital stay. Near miss events were identified by 
World Health Organization standard tool relying on clinical, laboratory 
and management-based criteria.

Inclusion criteria
The following criteria were included in the study:
Critically ill pregnant, laboring, postpartum, and post-abortal women 
meeting the following criteria (minimum 3 from each category).
1.	 Clinical findings (either symptoms or signs)
2.	 Investigations
3.	 Interventions.

OR

Any single criteria that signifies cardiorespiratory collapse.

The clinical findings, investigations and interventions were studied 
under two broad categories
1.	 Pregnancy specific obstetric and medical disorders – which included 

hemorrhage, sepsis, hypertension and postpartum collapse
2.	 Pre-existing disorders aggravated during pregnancy- that included 

Anemia, respiratory, cardiac, hepatic, neurological dysfunction and 
endocrine disorders

3.	 Accidental/Incidental disorders in pregnancy.

Statistical methods
The following indices were calculated:
a.	 Maternal mortality ratio (MMR) is number of maternal deaths per 

1 lac live births (LB). MMR = maternal deaths/LBs × 100,000
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b.	 Maternal near miss incidence ratio (MNM IR) refers to the number of 
maternal near miss cases per 1000 LB. MNM IR = MNM/LB × 1000

c.	 Maternal near miss: mortality ratio is the proportion between 
maternal near miss cases and maternal deaths. Higher ratio indicates 
better care. MNM: MD

d.	 Mortality index (MI): Number of maternal deaths divided by the 
number of women with life threatening conditions expressed 
as percentage. The higher the index, more women with the life 
threatening condition dies (low quality of care), while low index 
suggests better quality of healthcare. [MI = MD/(MNM+MD) × 100].

RESULTS

During the review period, there were 2788 deliveries, out of which, 
there were 2603 LBs. Total number of near miss cases were 63 and 
there were 26 maternal deaths. MMR is 998. MNM IR is 24.20/1000 
LBs. MNM: MD is 2.4. MI is 29.21%. Demographic profile of maternal 
near miss and maternal mortality is as below.

Table 1 shows that the most common age group affected in both groups 
was 25–29 years, 30.7% in maternal death cases and 41.26% in near 
miss cases. There were 4 (15.38%) maternal deaths and 3 (4.76%) near 
miss cases among women ≤20 years.

About 9 (34.61%) women among maternal deaths were primipara and 
17 (65.38%) were multipara. Out of 63 near miss cases, 20 (31.74%) 
were primipara and 43 (68.25%) were multipara (Table 2).

About 25  (96.15%) women among maternal death cases and 
60 (95.23%) among near miss cases were unbooked (Table 3).

Out of 26 maternal deaths, no mortality was seen in the first and second 
trimester. 23 (88.46%) women presented in the third trimester while 
3 (11.53%) presented in the postnatal period. Among near miss cases, 
6 (9.5%) presented in first trimester, 4 (6.34%) in the second trimester, 
42 (66.66%) in the third trimester while 11 (17.46%) presented in the 
postnatal period (Table 4).

More than one complication was noted in few patients in both 
the groups. The most common cause of maternal mortality was 
hypertension, which was seen in 14 (53.84%) women. Out of 14 deaths 
due to hypertension, 7  (26.92%) occurred due to preeclampsia and 
eclampsia each. The other equally common cause of death was due 
to pre-existing medical disorder seen in 14  (53.84%) women, which 
aggravated the morbidity and resulted in their mortality. Septicemia 
as the main cause of death was seen in 10  (38.46%) women. Severe 
anemia as a cause of death was noted in 5  (19.23%). Among near 
miss cases, most common complication noted was hemorrhage, seen 
in 40  (63.49%) followed by hypertension and pre-existing medical 
disorders which were seen in 14  (22.22%) and 12  (19.04%) women 
respectively. Out of those who presented with hemorrhage in early 
pregnancy, 6 (9.52%) had ruptured ectopic pregnancy. In patients with 
hemorrhage in late pregnancy, 15 (23.80%) had major degree placenta 
previa with or without morbidly adherent placenta and 8 (12.69%) had 
postpartum hemorrhage (Table 5).

Among maternal deaths, maximum women 10  (38.46%) expired 
undelivered. 7 (26.92%) women delivered vaginally, 6 (23.07%) women 
underwent emergency cesarean section. Out of 3 maternal mortality 
patients who reported in the postpartum period, 1 (3.84%) underwent 
dilatation and evacuation and 2 (7.69%) were managed conservatively. 

Among near miss cases, 20  (31.74%) women delivered vaginally, 
13  (20.63%) underwent cesarean section, 7  (11.11%) had cesarean 
hysterectomy and 1 (1.58%) underwent laparotomy for rupture uterus. 
Laparotomy for ruptured ectopic pregnancy was done in 6  (9.52%) 
women, 7  (11.11%) had dilatation and evacuation. Among near miss 
women presenting in postpartum period, 3  (4.76%) had exploration 
of Uterovaginal canal (UV Canal), 1 (1.58%) each had laparotomy for 
uterine perforation and laparotomy for traumatic PPH and 4 (6.34%) 
postpartum patients were managed conservatively (Table 6).

Among maternal mortality patients, 13 women delivered, out of which, 
8 (12.69%) had preterm babies, 4 (6.34%) had intrauterine fetal demise 
and only 1  (7.69%) full term baby. Among near miss cases, 41 women 
delivered, out of which, 23 (36.50%) had preterm babies, 16 (39.02%) 
had full term babies and 2 (4.87%) had intrauterine fetal demise (Table 7).

DISCUSSION

In this study, MMR is 998 that is comparable to study by Sarma et al. [3] 
who reported MMR of 1085.

MNM IR in the present study is 24.20/1000 LBs which is comparable 
MNM IR of 31.4/1000 study by Sultana et al. [4].

MNM: MD is 2.4, which is comparable to 2.6:1 as reported by Parmar 
et al. [5].

MI is 29.21%, which is comparable to MI of 32.7% Bansal et al. [6].

The most common age group affected in both groups in present study 
was 25–29 years, 30.7% in maternal death cases and 41.26% in near 
miss cases, which is comparable to study by Oladapo et al. [7], which 
reported 29.5% and 26.5% patients in maternal death and near miss 
cases belonging to 26–29 years age group.

About 17  (65.38%) women among maternal death cases while 
43  (68.25%) near miss cases were multipara which is comparable 
to study by Oladapo et al. [7] in which 56.8% and 53.6% maternal 
mortality and near miss cases were multipara.

About 25  (96.15%) women among maternal death cases and 
60  (95.23%) among near miss cases were unbooked which is 
comparable to that reported by Oladapo et al. [7]

Table 1: Distribution according to age

Age group (in years) MDR (n=26) (%) Near miss (n=63) (%)
≤20 4 (15.38) 3 (4.76)
21–24 5 (19.23) 16 (25.39)
25–29 8 (30.7) 26 (41.26)
30–34 4 (15.38) 13 (20.63)
≥35 5 (19.29) 5 (7.9)

Table 4: Distribution according to antenatal or postnatal 
presentation at the time of admission

Presentation 
at admission

MDR 
(n=26) (%)

Near miss 
(n=63) (%)

Antenatal
1st trimester 0 (0) 6 (9.5)
2nd trimester 0 (0) 4 (6.34)
3rd trimester 23 (88.46) 42 (66.66)
Postnatal 3 (11.53) 11 (17.46)

Table 2: Distribution according to parity

Parity MDR (n=26) (%) Near miss (n=63) (%)
Primipara 9 (34.61) 20 (31.74)
Multipara 17 (65.38) 43 (68.25)

Table 3: Distribution according to previous antenatal checkups

Previous antenatal 
checkups

MDR  
(n=26) (%)

Near miss 
(n=63) (%)

Booked 1 (3.84) 13 (20.63)
Unbooked 25 (96.15) 60 (95.23)
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common complication noted was hemorrhage, seen in 40  (63.49%) 
cases followed by hypertension and pre-existing medical disorders 
which were seen in 14 (22.22%) and 12 (19.04%) women respectively 
which is comparable to causes reported by Doreswamy [8] in which 
hemorrhage was the main cause - 85.2%, followed by hypertension in 
pregnancy - 11.7%.

Among maternal deaths, 10  (38.46%) women expired undelivered. 
7 (26.92%) women delivered vaginally, 6 (23.07%) women underwent 
emergency cesarean section. Among near miss cases, 20  (31.74%) 
women had vaginal delivery, 13 (20.63%) underwent cesarean section 
and 7 (11.11%) had cesarean hysterectomy. Laparotomy for ruptured 
ectopic pregnancy was done in 6  (9.52%) women while 7  (11.11%) 
had dilatation and evacuation. Among near miss cases presenting 
in postpartum period, 3  (4.76%) had exploration of UV canal. These 
outcomes are comparable to outcomes reported by Sarma et al. [3].

Among maternal mortality patients, 8  (12.69%) had preterm babies 
4  (6.34%) had intrauterine fetal demise. Among near miss cases, 
23  (36.50%) had preterm babies, 16  (39.02%) had full term babies 
and 2 (4.87%) had intrauterine fetal demise. This differs slightly from 
perinatal outcomes in study by Doreswamy [8] 5.8% preterm babies, 
64.7% term babies and 17.6% intrauterine fetal demise. The variation 
is due to difference in gestational age at presentation in their study.

CONCLUSION

Early detection of high-risk pregnancies and their timely referral to 
tertiary care center is very important. Promoting institutional deliveries 
and positioning of skilled work force at first contact center can play 
crucial role in reducing maternal mortality and near miss maternal 
events. Evaluating near miss events can help in creating safer and 
more approachable obstetric healthcare for future patients. Maternal 
mortality rate in our center is higher due to poor antenatal care at 
place of registration in peripheral Health care centers, and lack of 
skilled personnel, resources and preparedness for emergencies at sub-
center, PHC and CHC levels and delayed referrals to tertiary care center. 
A regular audit of near miss would facilitate collection of information 
regarding these delays. Knowledge about the circumstances that 
improved survival and recovery may lead to corrective steps in future 
for reducing deaths due to near miss scenario.
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