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ABSTRACT

Background: Kerala has the lowest maternal mortality ratio compared to other Indian states. But when compared to
developed countries Kerala has still a long way to go. The present study aimed to analyse the causes of maternal
deaths that occurred in the study setting for a period of seven years (2011-2017).

Methods: Retrospective study which was conducted at SAT hospital, Govt. Medical College, Thiruvananthapuram.
All maternal deaths that occurred in the study setting from January 2011 to December 2017 were found out from
registers. The baseline socio demographic characteristics, gravidity, parity, cause of death were recorded using
structured proforma and analyzed using SPSS software.

Results: Total maternal deaths during the time period was 101. There were 66441 live births. Maternal mortality ratio
for the seven-year period was 152. Majority were primigravidae (50.49%), of low socio-economic status (79.2%),
rural population (81.1%) and referred from periphery after identifying complication (85.1%). Caessarean section was
the commonest mode of delivery among them (43.56%). Regarding cause of death, indirect maternal deaths were
more than direct deaths (50.49% versus 42.57%). Cardiac disorder was the leading indirect cause (12.87%), Post-
partum hemorrhage (13.86%), Hypertensive disorders (8.91%) and Sepsis (7.9%) were the leading direct causes.
Conclusions: Early referral protocols, increasing blood and blood component availability in the periphery should be
reinforced. Regarding indirect causes medical boards should be constituted in tertiary care centres for prompt and

efficient multidisciplinary care.
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INTRODUCTION

Maternal mortality has long been seen as a primary
indicator of quality of health care. The toll that unsafe
mother hood takes on lives and health of women becomes
really tragic as most of them are preventable by timely
interventions. As rightly stated, for every woman who
dies many more suffer from serious conditions (near
misses).! Maternal death is defined as death of women
while pregnant or within 42 days of termination of
pregnancy irrespective of duration or site of pregnancy
from any cause related to or aggravated by pregnancy or

its management but not by accidental or incidental causes
(ICD 10).2 Maternal mortality ratio (maternal death/ 1
lakh live births) provides a measure of safe deliveries and
efficiency of maternal care and allows international
comparison.

Globally maternal mortality ratio has reduced by 44%.
Though impressive, this is less than half of the 5.5%
annual rate of reduction needed to achieve maternal
mortality targeted for 2015 on MDG. Now building on
momentum gathered by MDG 5, the sustainable goals
establish a transformative new agenda for maternal health
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to reduce MMR to less than 70 by 2030.% India has
registered significant improvement in this aspect. MMR
has come down from 167 in 2011-13 to 130 in 2014-16.
Kerala has turned in a stellar performance which is
evidence of robust public health system and high levels
of education. MMR has reduced from 61 in 2011-13 to
46 in 2014-16.4

However only few studies have been conducted in
tertiary hospitals which bear the major burden of high
risk and referral care and maternal deaths. Analysis
conducted at tertiary set up in Gambia showed that
despite the global declining trend in maternal mortality,
in tertiary hospital it showed a rise.> So, with this back
ground authors decided to conduct a study on trends in
maternal mortality and analyzing MMR in present
institute which is one of the major tertiary care centres in
Kerala, a state which stands apart in the field of maternal
health.

METHODS

Clearance from institutional research committee and
institutional ethics committee was obtained before
starting the study. This was a retrospective observational
study.

Inclusion criteria

e All patients either booked in present hospital or
referred from Government or private sector hospitals
and died in present hospital antenatally, intrapartum
or postnatally within 42 days of termination of
pregnancy either due to causes directly related to
pregnancy, aggravated by pregnancy or unrelated to
pregnancy were included as the study population.

e Those patients after admission who were transferred
to critical care units or other departments like
cardiology or nephrology for continued care and later
died were also included in the study.

e The study subjects included those with either
intrauterine or extra uterine pregnancy.

Exclusion criteria

e Those patients who died after 42 days of termination
of pregnancy were excluded from the study.

e Those patients who nearly died but survived (near
misses) were excluded from the study.

Maternal mortality cases as described in the inclusion
criteria that occurred in present hospital for a seven-year
period-from January 2011 to December 2017 were
identified from hospital records. This include maternal
mortality register maintained in this hospital where data
of every year is recorded separately regarding baseline
socio demographic details, referral status, condition at
arrival, diagnosis, specialists involved, treatment and
other surgical intervention given, blood and blood
products used, ventilator and ICU facilities used etc
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wherever data was inadequate the corresponding case
records were verified from medical records library. The
institutional audit register was also verified for accuracy
of diagnosis. The details of every year were recorded
separately using same structured proforma. The total
number of live births during every year from January
2011 to December 2017 was also collected from hospital
statistics department. Maternal mortality ratio for every
year was calculated separately and mean maternal
mortality ratio for seven-year period was also calculated.

Statistical analysis

The information was entered in excel worksheet. The
descriptive statistics were analyzed using SPSS software.

RESULTS

Total number of maternal deaths that occurred in the
study setting during the study period of seven years
(2011-2017) was 101. During this seven-year period there
were 66441 live births. The maternal mortality ratio for
the seven-year period was 152 per one lakh live births.
Maternal mortality ratio was highest in 2013 (212/lakh)
and lowest in 2016 (105/1 lakh) (Figure 1).
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Figure 1: Maternal mortality ratio/ 1 lakh live births.

Among these 101 maternal deaths, majority (n=31,
30.6%) belonged to 20-24 years age group. A significant
proportion of deaths occurred in 30-34-year age group
also (n=28, 27.7%). Less number of deaths occurred in
extremes of age-ten (9.9%) in less than 19 years age
group and six (5.9%) in more than 35 years age group.
The youngest among these 101 cases was an eighteen-
year-old who died of Dengue shock syndrome and oldest
were two in numbers, forty years of age, one of them died
due to sepsis and other due to postpartum hemorrhage.
Regarding place of residence, majority belonged to rural
areas (n=82, 81.1%). There were no un booked cases
among the study group. But majority of the cases (n= 86,
85.1%) were referred from first referral units after
identification of complication. Reasons for referral were
need for multi-disciplinary team approach in case of
medical complications, round the clock intensive
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monitoring, lack of adequate blood and blood
components in case of obstetric hemorrhage. Socio
economically, eighty among them (79.2%) belong to low
income group. Half among these 101 (n=51, 50.49%)
were primi gravidae and 33 (32.67%) were second
gravidae. There was one fifth gravida (0.9%) who had
previous four abortions and there were no one more than
gravida 5. Caesarean section was the commonest mode of
delivery among them (n=44, 43.56%) and thirty-four
(33.66%) delivered through vaginal route. In eleven
cases deaths occurred associated with abortions (10.89%)
and one death as a result of ruptured accessory horn
pregnancy (0.9%). Eleven cases expired undelivered
(10.89%) (Table 1).

Table 1: Base line socio demographic details.

<19 10 9.9
20-24 31 30.6
Age 25-29 26 25.7
30-34 28 27.7
>35 6 5.9
Residence Rural 82 81.1
Urban 19 18.9
Socio economic Low 80 79.2
status Medium 21 20.8
Referred 86 85.1
Registration status  Booked 15 14.9
Un booked 0 0
Primigravida 51 50.49
Gravida 2 33 32.67
Gravidity Gravida 3 8 7.9
Gravida 4 8 7.9
Gravida 5 1 0.9
Vaginal 34 33.66
Cesarean 44 43.56
Mode of delivery  Abortion 11 10.89
Ectopic 1 0.9
Undelivered 11 10.89

Among these eleven cases of abortions there were no
illegal abortions. Two maternal deaths were due to septic
abortion- one being a psychiatric patient presented in
septic shock with foul smelling products of conception
and in another, abortion occurred spontaneously while
patient was having urinary tract infection followed by
septicaemia. All other cases of abortions occurred in
association with maternal systemic diseases. (Two cases
of viral bronchopneumonia, one case of Guillen-Barre
syndrome, one each with pyelonephrtis, encephalitis,
viral myocarditis, suicide, HELLP, MTP with
sterilization followed by haemoperitoneum and sepsis).

Those who died undelivered were due to acute maternal
conditions, where death occurred within a short time
(four cases of heart disease, two cases each of amniotic
fluid embolism and suicide, one case each of meningo
encephalitis, burns and snake bite).
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Indirect maternal deaths accounted for a major proportion
among the total 101 cases (n=51, 50. 49 %), while direct
causes led to 43 (42.57%) deaths. Seven (6.9%) deaths
occurred due to incidental causes. Cardiac disease was
the leading systemic disease which took thirteen
(12.87%) lives, followed by respiratory diseases (n=8,
7.9%).

Table 2: Indirect maternal deaths: causes.

Cardiac disease 13 2549 12.87
Respiratory failure 8 15.68 7.9
Liver disease 6 11.76 5.9
Maternal pyrexia 7 13.72 6.9
Epilepsy 6 11.76 5.9
Malignancy 4 7.8 3.9
Intracranial bleed 3 5.8 2.9
Renal disease 2 3.9 1.9
Cortical venous 1 19 09
thrombosis

Sepsis due to 1 19 0.9
cellulitis

Total 51 50.49

Coming to individual diseases among cardiovascular
causes of mortality, there were five case each of cardio
myopathies and rheumatic valvular diseases. Among
rheumatic heart diseases three deaths were due to
prosthetic valve dysfunction, one due to Eisenmenger and
one death due to acute left ventricular failure due to
severe mitral and tricuspid regurgitation. The rest three
cases were one each of pulmonary atresia, Marfans with
aortic root dilatation and acute myocardial infraction.
Maternal pyrexia leading to death accounted for 6.9% of
maternal deaths (n=7), viral fever with myocarditis (three
cases), dengue fever (two cases) and ARDS with
saturation fall (two cases) were the killer diseases among
maternal pyrexia. Different malignancies accounted for
four (3.9%) of maternal deaths (Table 2).

Table 3: Direct maternal deaths: causes.

PPH 14  32.55 13.86
Hypertensive 9 20.93 8.91
disorders ' '
Sepsis 8 18.6 7.9
Amnlqtlc fluid 6 13.95 59
embolism

Pulmo_nary 3 6.9 29
embolism

Rupture uterus 1 2.3 0.9
Ruptured accessory 1 23 0.9
horn preghancy ' '
Pulmonaryoedema 1 2.3 0.9
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Although in total indirect maternal deaths overshoots
direct causes, a single initiating event which took the
lives of maximum number of mothers in the present study
was post-partum haemorrhage (n=14, 13.86%). The
second leading cause for direct maternal deaths was
hypertensive disorders (n=9, 8.91%) followed by sepsis
(n =8, 7.9 %). Amniotic fluid embolism claimed the lives
of six (5.9%) cases and pulmonary embolism was the
cause in three cases (2.9%) (Table 3).

Among accidental or incidental cause three (2.9%) were
due to suicide, two due to accidental burns (1.9%), one
each due to the snake bite and road traffic accident.
During the initial five years (2011-2015) direct maternal
death was less than fifty percent of total deaths where as
in 2016 and 2017, direct causes predominated.
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Figure 2: Causes of maternal mortality.
DISCUSSION

Maternal mortality ratio for the seven-year study period
was 152/1 lakh. This agrees with MMR of Kozhikode
(153) and that of India (130).4¢ This is less than that
reported from Selem, New Delhi and Bangladesh.”® This
is much higher than that in developed nations and that of
Kerala (46).%1° The higher rates of maternal mortality is
because this is a tertiary care centre which caters patients
from in and around 100 km which include the
surrounding six districts. Studies from Gambia and West
Maharashtra supports this observation.>'* During the
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study period MMR does not show a steady fall. Paily VP
et al has come up with the same observation stating that
MMR of Kerala has remained static in the last couple of
decades.*? Reduction in poverty and total fertility rate and
improving female literacy shows statistically significant
association with decline in MMR than merely increasing
institutional deliveries alone.®'® Quality of care is
fundamental to improve maternal health outcomes. The
effect of Janani Suraksha Yojana on MMR has been
studied by Anirudha K Jain et al. He points out that the
cash incentive may disproportionally attract pregnant
women without complication to institution while the
increased work load due to this leads to women with
complication not getting proper treatment.4

Maximum number of maternal deaths occurred in 20-24-
year age group. Similar observation is seen in studies
from Salem and Maharashtra, but studies conducted by
Garg P et al and Khandale SN et al showed maximum
deaths in 25-29 years age group.”*1617 Mothers from
rural areas and of low socio economic group succumbed
to death more than that from urban areas in the present
study which agrees with many other Indian studies.*%17-%9
Majority of the cases (85.1%) were referred from first
referral units after identification of complications as
observed also in Salem and Imphal.*>%® In the present
study no illiterate or unbooked patient were there. This
was a major difference from many other Indian studies
where majority of maternal deaths were among un
booked patients,811.16-19

There were no grand multi gravida among the maternal
mortality group and primigravidae comprised more than
half (50.49%). Similar observation was seen from New
Delhi.® More deaths occurred among multi parous women
in studies conducted by Murthy BK et al, Garg P et al*,
Patel DM et al and Khamathem PD et al.*%16.18.20 |ndirect
causes predominated and amounted to 50.49% while
direct causes accounted for 42.57% deaths. This is
another major difference from studies conducted in other
Indian states where in almost all studies direct causes
constituted the major chunk.”14152

Although this can be counted as a progress towards
attaining health standards of developed nations, authors
still have the triad of hemorrhage, hypertensive disorders
and sepsis in significant proportions and as leading direct
causes. As far as direct causes are concerned, similar to
what has been pointed out from one study from
Bangladesh, they are still important contributing factors.®

CONCLUSION

In the present study leading cause of maternal deaths
were indirect. Direct deaths constituted to less than 50%,
but further reduction in direct deaths is needed to attain
western standards. Maybe we are in the right track, but
further strengthening of peripheral hospitals with more
blood and blood component storage facilities, better ICU
care, providing round the clock specialists in anesthesia,
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critical care and cardiology is mandatory to achieve the
level targeted by SDG.
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