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(MMWG) iden�fies maternal morbidity as any 
health problem caused by or worsened by 
pregnancy or childbirth that nega�vely affects a 

1
woman's well-being.  Direct obstetric causes of 
maternal morbidity and mortality, such as 
hemorrhage, hypertension, and sepsis, are 
responsible for nearly 73% of maternal deaths. 
Whereas the remaining 27.5% of deaths, 
indirect causes, are a�ributed to anemia, 
malaria, and heart disease. According to the 
data from 2003-2009, s�ll relevant today, the 
top three causes of maternal mortality are 
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ABSTRACT
Objective: To determine the effectiveness of a modified early obstetric warning system (MEOWS) in 
determining the probability of maternal morbidity during the Peripartum Period.  
Study Design: Cross-sectional observational study.
Place and Duration of Study: This study was conducted at the Department of Obstetrics and 
Gynecology, District Headquarters Hospital (DHQ) Rawalpindi, Pakistan from October 2022 to 
October 2023.
Methods: The study sample consisted of pregnant women, 127 each in 3 high-risk categories of 
postpartum hemorrhage, pre-eclampsia/eclampsia, and sepsis, detained in the high dependency 

tharea for observation on the risk of developing maternal deterioration from the 26  week onwards to 
delivery and discharge from hospital. The modified early obstetric warning signs (vital signs, i.e., 
temperature, blood pressure, heart rate, respiratory rate, oxygen saturation, and consciousness level) 
were used to measure the risk of deterioration. The data was collected on a pre-structured study 
proforma. The study outcome was assessed as the diagnostic accuracy of modified early obstetric 
warning system (MEOWS) in predicting peripartum maternal morbidity.  
Results: The mean age (years) of the women was 31.76+8.58, and the range was from 18 to 42 years. 
The frequency and percentages of maternal morbidities include postpartum hemorrhage 73 (57.5%), 
preeclampsia 76 (59.8%), and sepsis 80 (63%). The sensitivity of MEOWS in detecting postpartum 
hemorrhage, pre-eclampsia, and sepsis is 89.86 % 80.52%, and, 87.37 % respectively. 
Conclusion: The study indicates that during the peripartum period (labor and the early postpartum 
period), the modified early obstetric warning system (MEOWS) can efficiently detect women at risk of 
developing obstetric complications like postpartum hemorrhage, pre-eclampsia, and sepsis and 
hence initiate timely intervention.
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outside of the facili�es where such sta�s�cs are 
rou�nely collected. Since deliveries o�en occur 
at home, collec�ng the necessary popula�on-
based data must rely on self-repor�ng any 
complica�ons experienced. The accuracy of 
such accounts is highly dependent on both 
problem recogni�on and recall. One way to 
reduce maternal morbidity and mortality is to 
use clinical tools to iden�fy early on which 
p a�ents  a re  l i ke ly  to  n eed  l i fesav in g 
interven�ons or referral to a higher level of care. 
This can be done by using tools like risk 
assessment calculators, clinical decision support 

11,12systems, and early warning systems.  A 
systema�c review found that there is no direct 
evidence that obstetric early warning systems 

13(EWS) improve pa�ent outcomes.  However, 
several recent studies have shown that EWS can 
be a valuable screening tool for preven�ng 

14,15 obstetric morbidity. Addi�onally, a study in 
the US found that the use of an obstetric EWS 
trigger tool significantly lowered the prevalence 
of severe maternal morbidity and composite 

16
morbidity.  Our understanding of how to 
prevent pregnancy complica�ons in low-
resource se�ngs is o�en based on self-
repor�ng and retrospec�ve studies. This 
approach is not a reliable way to measure the 
true prevalence of specific morbidi�es. In a 
study, 30% of the women were at risk of 
developing serious complica�ons based on their 
symptoms; it highlights the importance of using 
early warning systems to iden�fy women who 

17need �mely and effec�ve care.  The later weeks 
of pregnancy and the ini�al postpartum period 
pose poten�al health risks for both mothers and 
their newborns. Many of these risks are 
preventable, but only if healthcare providers 
rou�nely monitor vital signs and recognize the 
signs of deteriora�on. These signs help 
healthcare workers to quickly and effec�vely 
develop a treatment plan. There has been 
sensi�za�on to rou�nely use a modified early 
obstetric warning system (MEOWS) for all 
pregnant or postpartum women who are 
admi�ed to the obstetric department. Previous 
research found that early warning systems for 

hemorrhage (27.1%), hypertension (14%), and 
sepsis (10.7%). Postpartum hemorrhage 

 accounts for two-thirds of all hemorrhage 
2,3

deaths.  Maternal mortality rates have declined 
significantly since then, but the top 3 causes of 
death remain the same. 8 out of 10 maternal 
deaths occur in sub-Saharan Africa and 

4
Southern Asia, with similar leading causes.  
Hemorrhage is the leading cause of maternal 
death in Northern Africa, accoun�ng for 36.9% 
of all deaths. However, it is much less common in 
developed regions, accoun�ng for only 16.3% of 
deaths. More than one in ten vaginal births 
globally experience blood loss exceeding 500 ml, 
with nearly 3% facing the serious complica�on 
of severe hemorrhage (blood loss of 1000 ml or 

5
more).  Likewise, according to a recent 
systema�c review, nearly 1 in 20 pregnancies is 
affected by preeclampsia, and nearly 1 in 70 

6 pregnancies is affected by eclampsia. Highest 
rates of preeclampsia and eclampsia were found 
in Sub-Saharan Africa. Hypertensive disorders 
result in maternal mortality of 22.1% in La�n 

 America.  In developing countries, especially 
Southern Asia, where it claims 13.7% of 
maternal lives, sepsis stands as a leading killer of 

7 
mothers. Even a�er childbirth, it poses a threat, 

 with studies in India showing 1.2% to 1.4% of 
8,9

women experiencing sepsis post-partum.  
Across the globe, 830 mothers die of a 
preventable disease every day. Since 2015, there 
has been a consistent decline in maternal 
mortality rates. Analyses of these deaths have 
consistently shown that delays in recognizing 
pregnancy complica�ons are a major contri-

10bu�ng factor.  
Although most of these deaths can be 
prevented, not enough a�en�on has been paid 
to tracking how o�en women experience these 
life-threatening complica�ons. This informa�on 
is essen�al for planning the services needed to 
improve maternal survival.  However, a 
fundamental difficulty in assessing the 
prevalence of these obstetric problems is the 
fact that most pregnancies are terminated 
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ndCommi�ee on 2  December 2022 vide le�er no: 
IERC/OBS/2022.
The study popula�on included all pregnant 
women from 20 weeks onwards and post-natal 
women who were detained in the high 
dependency area for observa�on on the risk of 
developing maternal deteriora�ons like 
postpartum hemorrhage, pre-eclampsia, and 
sepsis.
The women with established preeclampsia, 
eclampsia, PPH, sepsis and the women who 
were without the high risk of morbidity. Women 
with associated chronic illnesses like heart 
disease and renal disease and who refused to 
consent to enter the study were excluded. The 
pa�ents in the study were chosen by convenient 
non-probability sampling technique. The 
sample size is es�mated using the WHO sample 
size calculator with a sensi�vity of 89.0% and 
specificity of 79.0%, taking a confidence interval 
level of 95% and an an�cipated prevalence of 
30%; with the desired precision of 10%, a sample 

1-2
size of 127 is calculated.
Informed wri�en consent was administrated to 
all women, fulfilling study criteria. The enrolled 
women at risk of developing any morbidity were 
assessed with MEOWS during the hospital stay 
in a high dependency area. The MEOWS was 
recorded once at the �me of enrollment. The 
women were followed up un�l the �me of 
discharge from hospital.  
All of the vital signs that were measured, 
including temperature, blood pressure, heart 
rate, respiratory rate, oxygen satura�on, and 
pain score, were recorded, along with other 
re levant  informa�on.  The pa�ent  was 
monitored during hospitaliza�on to check 
whether the pa�ent actually developed any 
morbidity. The data was collected on a pre-
structured study proforma. The study outcome 
was assessed as the diagnos�c accuracy of 
MEOWS in predic�ng maternal morbidity. 
Data was analyzed in the computer using SPSS 
so�ware version 16.0. The categorical variables 
like MEOWS and morbidity were analyzed as 
frequency and percentages,  whi le  the 
con�nuous numerical variables like age, parity, 

obstetric morbidity had poor sensi�vity. This 
may be due to the nature of the physiological 
parameters that are monitored, or to the choice 
of trigger thresholds or the available data were 
insufficient to iden�fy the best track and trigger. 
In MEOWS, a trigger is a single observa�on that 
is very abnormal or a combina�on of two 
observa�ons that are mildly abnormal at the 
same �me. These triggers prompt healthcare 
workers to assess the pa�ent urgently. Early 
warning systems show promise in improving 
pa�ent outcomes, poten�ally even reducing 
mortality rates. However, their effec�veness can 
vary depending on the clinical se�ng and 
pa�ent popula�on. More research is needed to 
fully unlock their poten�al across different 
healthcare contexts. Most studies on the 
effec�veness of early warning systems for 
pregnant women have been conducted in 
general hospital wards, not in cri�cal care units. 
Only a few studies have been conducted on 
peripartum and postpartum women admi�ed to 
cri�cal care units. By screening women for 
specific morbidi�es, it is easy to target and 
streamline the best available therapeu�c 
modali�es using ideal health services and care. 
This study aims to determine the diagnos�c 
accuracy of MEOWS in the early detec�on of 
maternal morbidity in women around their late 
antepartum and postpartum period admi�ed in 
high dependency areas (HDA). So, this can help 
in decreasing of high dependency unit 
admissions and prevent severe maternal 
ailment and loss by �mely interven�on. 
Diagnos�c accuracy tells the capacity of a test to 
discriminate between the morbid condi�on and 
wellbeing. This discrimina�ve poten�al can be  
measured by the measures of diagnos�c 
accuracy such as sensi�vity and specificity, 
predic�ve values which we were calculated in 
our study. 
Methods 
This Study was conducted at the Department of 
Obstetrics and Gynecology, District Head-
quarters Hospital (DHQ) Rawalpindi, Pakistan, 
from October 2022 to October 2023 a�er 
approval from the hospital's Ethical Review 
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calculated sensi�vity, specificity, PPV, and NPV 
as follows. (Table-1).

Results
Out of the 127 selected pa�ents, the average 
age (years) was 31.76+8.58, with a range of 18-
45 years. The mean parity was 2.39+1.04, 
whereas the mean dura�on of pregnancy  
(weeks) was 29.53+3.34, as shown in table-2.
The frequency and percentages of peripartum 
maternal morbidi�es during the study period 
include postpartum hemorrhage 73 (57.5%) , 
preeclampsia 76 (59.8%), and sepsis 80 (63%)
and the calculated diagnos�c accuracy for 
(MEOWS), as sensi�vity, specificity, PPV and NPV 
as shown in table-3.

and gesta�onal age were measured for means, 
standard devia�on, and ranges. A 2x2 table 

Discussion 
During COVID-19 pandemic, many studies have 
emphasized the efficacy of the Modified Early  
Warning Score MEWS score in predic�ng clinical 

deteriora�on, promp�ng �mely transfer for 
intensive care units, triaging, transferring, and 

18,19
discharge from hospital of COVID-19 pa�ents.
The average age of the women in our study was 
31.76 years, while in other study, it was recorded 
as 27.80 years. The frequency of pre-eclampsia 
and sepsis was 59.8%, 63%, which is comparable 
to a similar study where 54% had eclampsia and 

20
69% had sepsis.
In our study, (MEOWS) demonstrated a strong 
diagnos�c poten�al for detec�ng severe 
maternal morbidity, in terms of sensi�vity and 
specificity for postpartum hemorrhage (89.86%, 
81.03%.), pre-eclampsia/eclampsia (80.52%, 
72.02%), and sepsis (87.37%, 77.08%). In other 
studies, similar results of diagnos�c accuracy, 
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