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INTRODUCTION

In low resources settings, maternal mortality (MM) is still 
at high levels. According to the World Health Organiza-
tion (WHO) estimates, 287.000 maternal deaths occurred 
in 2010, and developing regions accounted for 85% of the 
global burden.1,2 Improving maternal mortality (MM) is a 
major challenge in the healthcare system. Improving ma-
ternal health is one of the eight-Millennium Development 
Goals (MDGs), which were adopted by the 2000 Millennium 
Summit. The target of the is the reduction of 75% of the ma-
ternal mortality ratio (MMR) from 1990to 2015.3  To reach 
this goal countries need an accurate picture of the causes and 
levels of maternal deaths. Maternal mortality is still a sig-
nificant public health issue in middle- income nations, while 
low-income countries bear the majority of the burden. In this 
setting, improving health systems and services is essential to 
offering women the best care possible during pregnancy and 
childbirth, especially for those who are dealing with severe 

pregnancy-related problems.
 4,5

Maternal deaths are caused by dangers associated with 
pregnancy and childbirth as well as by inadequate medi-
cal care.6 Maternal deaths are caused due to various issues 
such as postpartum hemorrhage, indirect causes such as 
anemia, malaria, and heart disease, infection, unsafe abor-
tion, eclampsia, obstructed labor, ectopic pregnancy, embo-
lism, and complications arising due to anesthesia.

7 Maternal 
deaths tend to cluster during labour, delivery, and the first 
few weeks after giving birth, and they are a good indicator 
of how well the healthcare system is functioning.8 Maternal 
deaths are just the tip of the iceberg. The broad base of this 
iceberg represents many more women who may have nearly 
died from life-threatening conditions but survived. These are 
maternal near-miss cases. In developing countries like India 
where resources are limited, women’s lifetime risk of dying 
during pregnancy and child birth is high compared to de-
veloped countries.WHO working group published uniform 
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ABSTRACT
Introduction: Improving maternal mortality is major challenge in health care system. Improving maternal health is one of the 
eight millennium development goals. WHO is currently recommending monitoring severe acute maternal morbidity or mater-
nal near miss as a technique to evaluate the calibre of obstetric care and deploy new tactics for enhancing maternal health. 
Aim and Objectives: We aimed to assess the globally used WHO model to measure quality of maternal care at a tertiary care 
hospital  JNMCH, AMU, Aligarh.
Material and Methods: The hospital-based prospective cohort study was conducted in the Department of Obstetrics and Gyne-
cology, Jawaharlal Nehru Medical College, Aligarh Muslim University of Aligarh between  Sep 2020 to  Oct 2022.
Results: Total number of live births in hospital during study period were 15420 out of which   maternal near miss (MNM) were 
882 and maternal death (MD)  were 88. Maternal near miss to maternal death ratio was 9.9:1 and mortality index was 9.05%. 
Conclusion: MNM and MD cases have same underlying pathophysiology with completely different outcome. By monitoring 
large number of cases with MNM helps in understanding the various causes of maternal adverse events and finding out gaps in 
management protocols /strategies more efficiently than auditing only maternal deaths.
Key Words: Maternal near miss, Maternal death, Mortality index, WHO near miss model, Severe acute maternal mortality, 
Maternal death ratio, Obstetric care, Potentially life threatening, Maternal mortality ratio, Maternal mortality rate
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identification criteria for MNM cases to extend the applica-
tion and the implementation of this concept. This list of cri-
teria emphasizes the presence of organ/system dysfunction 
which is detected by three groups of criteria

(I)	 Clinical

(II)	 Laboratory and

(III)	 Management

Maternal Near miss (MNM) concept has led to a more com-
prehensive and better assessment of effect of care on mater-
nal health. It indicates the degree of organ function failure in 
the wide spectrum of severity using the MMR as an indicator 
of obstetrical care. Near-miss data is also a tool for policy-
makers to envisage the requirements of essential and emer-
gency obstetric care, and is helpful in designing, implement-
ing and following up safe motherhood program. Therefore, 
based on the new WHO NM criteria, the current study was 
planned to document the frequency and nature of maternal 
near miss events and to find out the effectiveness of using 
WHO maternal near miss model to evaluate the quality of 
obstetric care in a population of women attending a tertiary 
maternity hospital .

MATERIALS AND METHODS

The hospital-based prospective observational study at the 
Department of Obstetrics and Gynecology, Jawaharlal Nehru 
Medical College, Aligarh Muslim University, Aligarh dur-
ing November 2020 to October 2022.The study protocol was 
approved by the Institutional Ethics Committee, Faculty of 
Medicine, AMU. An informed written consent was obtained 
from the women or from her attendant, in case she was not 
fit to give consent for participation in the study. The study 
population includes all women admitted to the hospital with 
a potentially life-threatening condition during pregnancy, 
labour and the postpartum period was identified from the 
antenatal and postnatal wards, labour and emergency rooms 
and the intensive care unit (ICU) as per the operational defi-
nitions suggested by WHO, using the near-miss approach 
eligibility for the study was not restricted by gestational age, 
consequently, those who fit the criterion and had abortions 
or ectopic pregnancies were included. Women who experi-
enced difficulties 42 days after their pregnancies ended were 
ineligible. We also collected information on total deliveries, 
live births and maternal deaths occurring at the facility dur-
ing the study period

Those who fulfill the WHO criteria for maternal near miss 
were included in our study groups. Those who survived were 
included in this study as maternal near miss. Those who 
did not survive were also included for comparison with the 
MNMM and MD

Group I: Maternal near miss

Group II: Maternal mortality

Comparison were done in the two groups because the disor-
ders and adverse events are the same in both categories

OBSERVATIONS AND RESULTS

Total number of women in study population was 970 out 
of which, maternal near miss were 882 and maternal death 
were 88.  The maximum number of women 745(84.5%) Vs 
73(83%) in both groups belonged to 21-30 years of age range 
while a minimum number of women 3(0.3%) were in the age 
of >40 years in Group I compared to 15(17%) in Group II. The 
Mean ± SD of age was 25.14 ± 3.85 years and and 28.54± 6.13 
years in the two groups respectively. There was highly statisti-
cally significant difference between the two groups  (p value 
<0.001). Out of 125 booked antenatal women, 123(13.9%) 
were booked in Group I as compared to 2 (23%) women in 
Group II. There were 96(10.9%) Vs 29(33%) unbooked wom-
en in the two groups respectively. Out of 720 women in the 
referred category maximum number of women were in Group 
I compared to Group II [663 (75.2%) Vs 57(64.8%)]. There 
was statistically significant difference between the two groups 
(p value<0.001). Total number of live births in hospital during 
study period were15420 out of them total number of maternal 
near miss were 882. Total number of maternal death were 88. 
Maternal near miss to maternal death ratio was 9.9:1. Mortal-
ity Index was 9.05%

DISCUSSION

The present study was conducted in the Department of Ob-
stetrics and Gynaecology, JNMCH AMU. The introduction 
of the concept of maternal near miss (MNM) has led to a 
more comprehensive and better near miss (NM) concept 
has led to a more comprehensive and better assessment of 
the effect of care on maternal health. In other subcontinent 
countries, the incidence of the near-miss was 5.5, 26.8, and 
7.13.9,10 Studies were done in different parts of India, and the 
near-miss ratio ranged from 120 to 10.4.11,12 However, all 
these studies have used different criteria in identifying near-
miss cases and hence are not comparable.

In the present study, the mean age of near-miss cases and 
maternal death are comparable to study of  Kalra et al.13 . 
Our results are consistent with the study of Vinita Singh et 
al.14  who found maximum near misses in the 20-24 years of 
age group while the minimum number of women was in the 
age range of >35years. 

The maximum number of women were in unbooked and 
referred groups in our study  Similar results were observed 
by Chandrakanta Prasad et al.15 The higher number of un-
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booked cases were seen in Puri Alka et al.16 and  Almeria Y 
et al. studies.17 which were higher than the present study . 
Many cases were referred from maternity hospitals, private 
hospitals, and nursing homes. Many cases are being referred 
due to the availability of NICU, ICU, and 24 hours blood 
bank facility in this hospital. Thus, with the present health 
care system, most antenatal women are getting good antena-
tal care from doctors.

Maximum number of women were booked in maternal near 
miss compared to maternal death. It shows as high-risk cases 
are being supervised with better facilities in the hospital to 
provide better antenatal care and regular follow-up as it is a 
tertiary care hospital.

The proportion of primigravidas was more in our study which 
is comparable with the results of Gupta D et al.18 who also 
found primipara women more in both near miss and mater-
nal death groups .  Our results were not comparable with the 
study of Chandrakanta Prasad et al.19 who noted among 
maternal near-miss, the majority of women were multiparity 
which is comparable to Bansal et al.20  Our findings were 
similar results  to Waterstone et al.21  and Morse et al.22 re-
garding the period of gestation>36 weeks  in  maternal near 
miss cases near miss

Maternal mortality ratio (MMR) has been used by healthcare 
planners as a yardstick to assess the quality of obstetric ser-
vices in an area. Lately, the focus has shifted from maternal 
mortality to maternal near-miss as a more valuable indicator 
of maternal health. Both maternal near miss incidence ratio 
(MNMIR) and severe maternal outcome ratio (SMOR)  give 
an estimate of the amount of care and resources that would 
be needed to improve obstetric care in that area or facility. 
A higher ratio indicates better care. Studies from develop-
ing countries especially in the African region have reported 
a high incidence of near misses when compared to the devel-
oped world. In a study conducted by Rupa P S et al.23 the 
maternal near miss incidence ratio (MNMIR) was 17.8/1000 
live births. The near miss to mortality ratio was 5.6:1, which 
means for every five to six life-threatening conditions there 
was one maternal death. The higher mortality index suggests 
that more women with the life-threatening condition die (low 
quality of care), while the low index suggests better quality 
of healthcare. (MI=MD/(MNM+MD)×1002.

CONCLUSION

Maternal near miss (MNM) is common at our tertiary center. 
The WHO near-miss approach was found to represent a fea-
sible strategy in low-resource settings each Near Miss should 
be evaluated in detail to diagnose underlying pathology with 
the prompt institution of management  strategies to prevent 
maternal death. Maternal healthcare indicators can be used 
as an audit for the efficiency of quality of healthcare.

Table 1: Distribution of women according to mater-
nal outcome
Outcome Number of subjects Percentage

Maternal Near Miss 882 91.0

Maternal Death 88 9.0

Total 970 100.0

In the present study, a total of 970 women who fulfilled the 
inclusion criteria of WHO maternal near miss (MNM) were 
evaluated. Out of which 882 were MNM and 88 were ma-
ternal death.

Table 2: Distribution of women according to demo-
graphic and obstetric profile

MNM MD p-
value

(N=882) (%) (N=88) (%)
Age (years)
( Mean 
+_SD)

25.14±3.85 
year

- 28.54±6.13 
year

-

<Parity
Primi

589 66.8% 53 60.2%

Multi 293 33.2% 35 39.8%

Registration 
status

Unbooked
96 10.9% 29 33.0%

<0.001

Booked 123 13.9% 2 2.3% <0.001

Referred 663 75.2% 57 64.8% <0.001

Gestational 
Age (Mean ± 
SD)

30.33 ± 11.55 - 35.21 ± 
14.62

- <0.05

The Mean±SD of age was 25.14 ± 3.85 years and and 28.54± 
6.13 years in the MNM and MD respectively. Primigravi-
das (66.8% versus 60.2%) in groups I (MNM) and group II 
(MD) respectively. A higher rate of unbooked and referral 
was observed in Group I compared to Group II and the re-
sults were significant. The mean ± SD of gestational age was 
30.33±11.55 Vs 35.21±14.62 in the two groups respectively.

Table 3: Year wise data of near miss, maternal death, 
and various quality indicators
Quality indicators 2020-2021 2021-2021 Total

Live birth(Hospital) 8205 7215 15420

Maternal near miss (MNM) 502 380 882

Maternal death(MD) 47 41 88

Maternal mortality 
ratio(MMR)

572.821 568.260 570.54

Severe maternal outcome 
ratio (SMOR)

118 134.1 126
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Quality indicators 2020-2021 2021-2021 Total

Maternal near miss: mater-
nal death Ratio (MNM:MD

10:1 9.2:1 9.9:1

Mortality Index (MI) 8.56% 9.7% 9.05%

Total number of live births in hospital during study period 
were 15420 out of them total number of maternal near miss 
were 882. Total number of maternal death were 88. Mater-
nal near miss to maternal death ratio was 9.9:1. Mortality 
Index was 9.05%

Limitation
The main limitation of the current study was its duration and 
sample size. More data collection over a few years with a 
large sample size will provide better and more comprehen-
sive information about maternal health status.

Ethical Approval: All procedures performed in studies in-
volving human participants were following the ethical stand-
ards of the institution.

Informed Consent: Informed consent was obtained from all 
the individual participants included in the study.

Conflict of interest: Nil

Funding Agency: None

Author’s contribution: Data collection and data analyzed 
by Hina Samreen. the manuscript was written by Nasreen 
Noor . Proofreading and editing were done by Nishat Akhtar 
and Shazia Parveen

ACKNOWLEDGMENT

We would like to acknowledge all the faculty members, 
paramedical staff, and women who participated in carrying 
out this research work at Jawaharlal Nehru Medical College, 
AMU, Aligarh.

REFERENCES
1.	 Starrs AM. Safe motherhood initiative: 20 years and counting. 

Lancet 2006; 368: 1130–32.
2.	 Rosenfield A, Maine D. Maternal mortality—a neglected trag-

edy: where is the M in MCH? Lancet 1985; 326: 83–85
3.	 World Health Organization. The WHO Near-Miss Approach for 

Maternal Health. World Health Organization; 2011 
4.	 Campbell OM, Graham WJ Strategies for reducing maternal 

mortality: getting on with what works. Lancet 2006 368(9543): 
1284– 1299.

5.	 Costello A, Azad K, Barnett S. An alternative strategy to reduce 
maternal mortality. Lancet  2006 368(9546): 1477–1479.

6.	 Freedman LP, Waldman RJ, de Pinho H, Wirth ME, Chowdhury 
AMR, Rosenfield A. Transforming health systems to improve 
the lives of women and children. Lancet 2005; 365: 997–1000.

7.	 Kongnyuy EJ, Leigh B, Broek N. Effect of audit and feedback 
on the availability, utilisation and quality of emergency obstetric 
care in three districts in Malawi. Women Birth. 2008;21:149–55

8.	 Gaitan-Duarte H, Rodriguez-Malagon N, Arevalo-Rodriguez I. 
Incidence, avoidability and impact of adverse events in obstetric 
services in 3 hospitals in Colombia 2006. Int J Gynecol Obstet. 
2009;107S2:S93–S396

9.	 Jahan R, Hossain MS, Shila S, Lipi L, Susan Z, Chowdhury S: 
Severe acute maternal morbidity (SAMM) in postpartum period 
requiring tertiary hospital care. J. Shaheed Suhrawardy Med. 
Coll.2018.

10.	 Mazhar SB, Batool A, Emanuel A, Khan AT, Bhutta S: Severe 
maternal outcomes and their predictors among Pakistani women 
in the WHO Multicountry Survey on Maternal and Newborn 
Health. Int J Gynaecol Obstet. 2015,129:30

11.	 PSR, Verma S, Rai L, Kumar P, Pai MV, Shetty J:―Near miss 
obstetric events and maternal deaths in a tertiary care hospital:an 
audit. J Pregnancy.2013,2013:393758.

12.	 Verma V, Kanti V, Vishwakarma S, Gupta UK, Shree P:―Near-
miss obstetric events and maternal deaths in a rural tertiary care 
center in North India.Cureus.2020,12:11828.

13.	 Kalra P, Kachhwaha CP. Obstetric near miss morbidity and ma-
ternal mortality in a tertiary care centre in Western Rajasthan. 
Indian J Public Health.2014;58:199–201

14.	 Singh V, Barik A (January 07, 2021) Maternal Near-Miss as a 
Surrogate Indicator of the Quality of Obstetric Care: A Study in 
a Tertiary Care Hospital in Eastern India. Cureus 13(1): e12548. 
DOI10.7759/cureus.12548

15.	 Chandrakanta Prasad. Study of Maternal Near Miss in Tertiary 
Care Center: Prospective Observational Study in Lady Hardinge 
Medical College, Int. J. Inn. Res. Med Sci. Volume 07, Issue 07, 
July2022

16.	 Puri A, Yadav I, Jain N. Maternal mortality in an urban tertiary 
care hospital of  North India. J Obstet Gynaecol India. 2011 Jun 
1;61(3):280-5.

17.	 Almerie Y, Almerie MQ, Matar HE, Shahrour Y, Al Chamat AA, 
Abdulsalam A. Obstetric near miss and maternal mortality in 
maternity university hospital, Damascus, Syria: A retrospective 
study. BMC Pregnancy and Childbirth.2010 Oct19;10(1):65

18.	 Gupta D, Nandi A, Noor N, Joshi T, Bhargava M. Incidence of 
maternal near miss and mortality cases in central India tertiary 
care centre and evaluation of various causes. Indian J. OBG-
YN.2018;4(2):112-6

19.	 Study of Maternal Near Miss in Tertiary Care Center: Pro-
spective Observational Study in Lady Hardinge Medical Col-
lege,  Int. J. Inn. Res. Med Sci. Volume 07, Issue 07, July2022

20.	 Bansal M, Lagoo J, Pujari K. Study of near miss cases 
in obstetrics and maternal mortality in Bastar, Chhattis-
garh, India. Int.  J.  Reprod., Contraception, Obstetrics and 
Gynecology.2017Feb23;5(3):620-3

21.	 Waterstone M, Murphy JD, Bewley S, Wolfe C. Incidence and 
predictors of severe obstetric morbidity: Case control study 
BMJ. 2001 May 5;322(7294):1089-94

22.	 Morse ML, Fonseca SC, Gottgtroy CL, Waldmann CS, Gueller 
E. Severe maternal morbidity and near misses in a regional ref-
erence hospital. Revistabrasileira de epidemiologia; Epidemiol. 
Serv.2011Jun;14(2):310-22

23.	 Roopa PS, Verma S, Rai L, Kumar P, Pai MV, Shetty J. A study 
of near miss obstetric events and maternal deaths in a tertiary 
care hospital. Int J Adv Res. 2017;5:2172–8.

Table 3: (Continued)


