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Predicting Maternal Morbidity in Peripartum Period: Validity of Modified Early
Obstetric Warning System

Rubaba Abid Naqvi', Irsa Batool', Shagufta Parveen®, Nabila Iram®

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
October2023.
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
area 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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(MMWG) identifies maternal morbidity as any
health problem caused by or worsened by
pregnancy or childbirth that negatively affects a
woman's well-being." Direct obstetric causes of
maternal morbidity and mortality, such as
hemorrhage, hypertension, and sepsis, are
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responsible for nearly 73% of maternal deaths.
Whereas the remaining 27.5% of deaths,
indirect causes, are attributed to anemia,
malaria, and heart disease. According to the
data from 2003-2009, still relevant today, the
top three causes of maternal mortality are
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hemorrhage (27.1%), hypertension (14%), and
sepsis (10.7%). Postpartum hemorrhage
accounts for two-thirds of all hemorrhage
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
Southern Asia, with similar leading causes.
Hemorrhage is the leading cause of maternal
death in Northern Africa, accounting for 36.9%
of all deaths. However, it is much less common in
developed regions, accounting 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 complication
of severe hemorrhage (blood loss of 1000 ml or
more).’ Likewise, according to a recent
systematic review, nearly 1 in 20 pregnancies is
affected by preeclampsia, and nearly 1 in 70
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 Latin
America. In developing countries, especially
Southern Asia, where it claims 13.7% of
maternal lives, sepsis stands as a leading killer of
mothers.”Even after childbirth, it poses a threat,
with studies in India showing 1.2% to 1.4% of
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 complications are a major contri-
buting factor.”

Although most of these deaths can be
prevented, not enough attention has been paid
to tracking how often women experience these
life-threatening complications. This information
is essential 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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outside of the facilities where such statistics are
routinely collected. Since deliveries often occur
at home, collecting the necessary population-
based data must rely on self-reporting any
complications experienced. The accuracy of
such accounts is highly dependent on both
problem recognition and recall. One way to
reduce maternal morbidity and mortality is to
use clinical tools to identify early on which
patients are likely to need lifesaving
interventions or referral to a higher level of care.
This can be done by using tools like risk
assessment calculators, clinical decision support
systems, and early warning systems.” A
systematic review found that there is no direct
evidence that obstetric early warning systems
(EWS) improve patient outcomes.” However,
several recent studies have shown that EWS can
be a valuable screening tool for preventing
obstetric morbidity."** Additionally, 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
morbidity.”” Our understanding of how to
prevent pregnancy complications in low-
resource settings is often based on self-
reporting and retrospective studies. This
approach is not a reliable way to measure the
true prevalence of specific morbidities. In a
study, 30% of the women were at risk of
developing serious complications based on their
symptoms; it highlights the importance of using
early warning systems to identify women who
need timely and effective care.” The later weeks
of pregnancy and the initial postpartum period
pose potential health risks for both mothers and
their newborns. Many of these risks are
preventable, but only if healthcare providers
routinely monitor vital signs and recognize the
signs of deterioration. These signs help
healthcare workers to quickly and effectively
develop a treatment plan. There has been
sensitization to routinely use a modified early
obstetric warning system (MEOWS) for all
pregnant or postpartum women who are
admitted to the obstetric department. Previous
research found that early warning systems for
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obstetric morbidity had poor sensitivity. 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 identify the best track and trigger.
In MEOWS, a trigger is a single observation that
is very abnormal or a combination of two
observations that are mildly abnormal at the
same time. These triggers prompt healthcare
workers to assess the patient urgently. Early
warning systems show promise in improving
patient outcomes, potentially even reducing
mortality rates. However, their effectiveness can
vary depending on the clinical setting and
patient population. More research is needed to
fully unlock their potential across different
healthcare contexts. Most studies on the
effectiveness of early warning systems for
pregnant women have been conducted in
general hospital wards, not in critical care units.
Only a few studies have been conducted on
peripartum and postpartum women admitted to
critical care units. By screening women for
specific morbidities, it is easy to target and
streamline the best available therapeutic
modalities using ideal health services and care.
This study aims to determine the diagnostic
accuracy of MEOWS in the early detection of
maternal morbidity in women around their late
antepartum and postpartum period admitted in
high dependency areas (HDA). So, this can help
in decreasing of high dependency unit
admissions and prevent severe maternal
ailment and loss by timely intervention.
Diagnostic accuracy tells the capacity of a test to
discriminate between the morbid condition and
wellbeing. This discriminative potential can be
measured by the measures of diagnostic
accuracy such as sensitivity and specificity,
predictive 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 after
approval from the hospital's Ethical Review
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Committee on 2™ December 2022 vide letter no:
IERC/OBS/2022.

The study population included all pregnant
women from 20 weeks onwards and post-natal
women who were detained in the high
dependency area for observation on the risk of
developing maternal deteriorations 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
patients in the study were chosen by convenient
non-probability sampling technique. The
sample size is estimated using the WHO sample
size calculator with a sensitivity of 89.0% and
specificity of 79.0%, taking a confidence interval
level of 95% and an anticipated prevalence of
30%; with the desired precision of 10%, a sample
size of 127 is calculated.”

Informed written 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 time of enroliment. The
women were followed up until the time of
discharge from hospital.

All of the vital signs that were measured,
including temperature, blood pressure, heart
rate, respiratory rate, oxygen saturation, and
pain score, were recorded, along with other
relevant information. The patient was
monitored during hospitalization to check
whether the patient actually developed any
morbidity. The data was collected on a pre-
structured study proforma. The study outcome
was assessed as the diagnostic accuracy of
MEOWS in predicting maternal morbidity.

Data was analyzed in the computer using SPSS
software version 16.0. The categorical variables
like MEOWS and morbidity were analyzed as
frequency and percentages, while the
continuous numerical variables like age, parity,
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and gestational age were measured for means,
standard deviation, and ranges. A 2x2 table
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calculated sensitivity, specificity, PPV, and NPV
as follows. (Table-1).

Table-1: Maternal Morbidity x MEOWS (2x2 table)

MEOWS
+ve
+ve TP (a)
-ve FN (c)

Maternal Morbidity
-ve
FP (b)
TN (d)

Sensitivity = a/a+c x 100, Specificity = d/b+d x 100, PPV = a / a+d x 100, NPV = d / c+d x 100

Diagnostic accuracy = a+d/a+b+c+d x 100

Table-2: Study population descriptive statistics

Variable Minimum Maximum Mean S.D
Age(years) 15 45 31.76 8.56
Parity 1 4 2.39 1.04
Gestational age (weeks) 25 36 29.53 3.34
*S.D Standard Deviation
Table-3: MEOWS in peripartum conditions (Maternal Morbidity)
Peripartum MEOWS  Morbidity Sensitivity Specificity PPV NPV Diagnostic
conditions % % % % Accuracy
True False %
Positive 62 11 89.86 81.03 84.93 87.04 85.83
PPH :
Negative 7 47
PE/eclampsia Positive 62 14 80.52 72.00 81.58 70.59 77.17
P Negative 15 36
Sepsi Positive 69 11 87.37 77.08 86.25 78.72 83.46
€psis Negative 10 37

PPH Postpartum Hemorrhage, PE Pre-eclampsia
Results

Out of the 127 selected patients, 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 duration of pregnancy
(weeks) was 29.53+3.34, as shown in table-2.
The frequency and percentages of peripartum
maternal morbidities during the study period
include postpartum hemorrhage 73 (57.5%) ,
preeclampsia 76 (59.8%), and sepsis 80 (63%)
and the calculated diagnostic accuracy for
(MEOWS), as sensitivity, specificity, PPV and NPV
asshownintable-3.

Discussion

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

deterioration, prompting timely transfer for
intensive care units, triaging, transferring, and
discharge from hospital of COVID-19 patients.”*"
The average age of the women in our study was
31.76years, 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
69% had sepsis.”

In our study, (MEOWS) demonstrated a strong
diagnostic potential for detecting severe
maternal morbidity, in terms of sensitivity 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 diagnostic accuracy,
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with MEOWS sensitivity, were found between
78%-88% for PPH and sepsis.”* Similarly, a
survey by Fullerton et al. suggested that
MEOWS, particularly when used in conjunction
with clinical judgment, can be a valuable tool for
identifying patients at risk of adverse outcomes
with a sensitivity of 72.4%) and a specificity of
84.8%.”

Our study is limited to one hospital and
predicted maternal morbidity by only using
MEOWS. In contrast, a recent study by Arti M
Wasnik et al. demonstrated the integration of
MEOWS with supplementary tools like maternal
morbidity screening (MMS) tool for enhanced
validity.” Moreover, recall of events at postnatal
follow up was not recorded in our study as in a
study in the Philippines where the women were
able to accurately recall 70% of hemorrhage
events, 44% of eclampsia events and 89% of
sepsis events.”

MEOWS can effectively recognize high risk cases
but may lead to false positives. Standardizing
MEOWS parameters across settings to balance
sensitivity and specificity. Making MEOWS more
sensitive by adjusting its criteria might detect
more women truly at risk (reducing false
negatives), but it could also trigger the alarm for
women who are healthy (increasing false
positives), potentially unnecessary interven-
tions, and increased anxiety. The challenge lies
in balancing MEOWS sensitivity with main-
taining a good "specificity," meaning correctly
identifying women who are not at risk.
Healthcare provider's training should be
enhanced to minimize false positives and
optimize intervention timings.

Conclusion

The study indicates that during the peripartum
period (labor and the early postpartum period),
the MEOWS can efficiently detect women at risk
of developing obstetric complications like
postpartum hemorrhage, pre-eclampsia, and
sepsisand hence initiate timely intervention.
Acknowledgment: None

Conflict of Interest: The authors declare no conflict

69

Predicting Maternal Mortality-Role of MEOWS

ofinterest
Grant Support and Financial Disclosure: None

REFERENCES

1. Firoz TD, Chou P, von Dadelszen P, Agrawal R,
Vanderkruik O, Tuncalp LM, et al. Measuring maternal
health: focusing on maternal morbidity. Bulletin of
the World Health Organization 2013; 91: 794-6. doi:
10.2471/BLT.13.117564

2. Say L, Chou D, Gemmill A, Tungalp O, Moller AB, Da-
niels J, et al. Global causes of maternal death: a WHO
systematic analysis. The Lancet global health. 2014; 2:
€323-33.d0i:10.1016/52214-109X (14)70227-X

3. Cavallaro FL, Cresswell JA, Franga GV, Victora CG,
Barros AJ, Ronsmans C. Trends in caesarean delivery
by country and wealth quintile: cross-sectional
surveys in southern Asia and sub-Saharan Africa.
Bulletin of the World Health Organization. 2013; 91:
914-22D.doi: 10.2471/BLT.13.117598

4. Declercq ER, Cabral HJ, Cui X. Using longitudinally
linked data to measure severe maternal morbidity.
Obstetric Gynecology. 2022; 139: 165-71. doi:
10.1097/A0G.0000000000004641

5. Musarandega R, Nyakura M, Machekano R, Pattinson
R, Munjanja SP. Causes of maternal mortality in Sub-
Saharan Africa: A systematic review of studies
published from 2015 to 2020. Journal of Global
Health.2021;9:04048. doi: 10.7189/jogh.11.04048

6. Strauss A, Grasner JT. Prehospital Emergency
Management of Pregnant Women - Obstetric
Emergencies Series. Z Geburtshilfe Neonatology.
2018;222:237-44.doi: 10.1055/a-0723-2862

7. lyengar K. Early Postpartum Maternal Morbidity am-
ong Rural Women of Rajasthan, India: A Community-
based Study. Journal of Health Population and
Nutrition 2012; 30: 213-25. doi: 10.3329/jhpn.
v30i2.11316

8. Sheikh S, Qureshi R, Nausheen S, Sikandar R.
Implementation of warning tool to improve maternal
newborn health outcomes in a developing country.
Journal of Pakistan Medical Association. 2017; 1:111-

5.

9. Alkema L, Chou D, Hogan D, Zhang S, Moller AB,
Gemmill A, et al. Global, regional, and national levels
and trends in maternal mortality between 1990 and
2015, with scenario-based projections to 2030: a
systematic analysis by the UN Maternal Mortality
Estimation Inter-Agency Group. Lancet. 2016; 387:



Life & Science 2025 Vol. 6, No. 1

10.

11.

12.

13.

14.

15.

16.

17.

462-74.doi: 10.1016/50140-6736(15)00838-7
Institute of Obstetricians and Gynecologists, Royal
College of Physicians of Ireland and Directorate of
Clinical Strategy and Program, Health Service
Executive. Clinical Practice Guideline: The Irish
Maternity Early Warning System (IMEWS) 2017.
Available at https://www.hse.ie/eng/servi-
ces/publications/clinical-strategy-andprogrammes/i
mews-guidelines.pdf

Robbins T, Shennan A, Sandall J. Modified early
obstetric warning scores: A promising tool but more
evidence and standardization are required. Acta
obstetric gynecological Scandinavica. 2019; 98: 7-10.
doi:10.1111/a0gs.13448

Sadaf Z, Uzma U, Nayla K, Sumaira K, Asifa S. Dia-
gnostic Accuracy of Modified Early Obstetric Warning
System for prediction of maternal morbidity. Pakistan
Armed Forces Medical Journal 2021; 71: 1134-
7.doi.org/10.51253/pafm;j.

v71i4.3870

Blumenthal EA, Hooshvar N, Tancioco V, Newman R,
Senderoff D, McNulty J. Implementation and
Evaluation of an Electronic Maternal Early Warning
Trigger Tool to Reduce Maternal Morbidity. American
Journal Perinatology. 2021; 38: 869-9. doi: 10.1055/s-
0040-1721715

Umar A, Ameh CA, Muriithi F, Mathai M. Early warni-
ng systems in obstetrics: A systematic literature
review. PloS one. 2019; 14: e0217864. doi:
10.1371/journal.pone.0217864

Carle C, Alexander P, Columb M, Johal J. Design and
internal validation of an obstetric early warning
score: Secondary analysis of the Intensive Care
National Audit and Research Centre Case Mix
Program database. Anesthesia. 2013; 68: 354-7. doi:
10.1111/anae.12180

Cantwell R, Clutton-Brock T, Cooper G, Dawson A,
Drife J, Garrod D, et al. Saving Mothers' Lives:
Reviewing maternal deaths to make motherhood
safer: 2006-2008. The Eighth Report of the
Confidential Enquiries into Maternal Deaths in the
United Kingdom. BJOG: an international journal of
obstetrics and gynaecology. 2011; 118: 1-203. doi:
10.1111/j.1471-0528.2010.02847 .x

Aukes AM, Arion K, Bone JN, Vidler M, Bellad MB,

18.

19.

20.

21.

22.

23.

24.

Predicting Maternal Mortality-Role of MEOWS

Charantimath U, et. al. Causes and circumstances of
maternal death: a secondary analysis of the
Community-Level Interventions for Pre-eclampsia
(CLIP) trials cohort. CLIP Trials Study Group. Lancet
Global Health. 2021; 9: el142-e51. doi:101016/
$2214-109X(21)00263-1

Barnet WR, Radhakrishnan M, Macko J, Hinch BT,
Altorok N, Assaly R. Initial MEWS score to predict ICU
admission or transfer of hospitalized patients with
COVID-19: A retrospective study? Journal of
Infection. 2020: 82: 282-327. doi: 10.1016/j.jinf.
2020.08.047

Mizrahi J, Kott J, Taub E, Goolsarran N. Low daily
MEWS scores as predictors of low risk hospitalized
patients. Quarterly Journal of Medicine 2020; 113:
20-4.doi: 10.1093/gjmed/hcz213

Singh S, Mc Glennan A, England A, Simons R. A
validation study of the CEMACH recommended
modified early obstetric warning system (MEOWS).
Anesthesia.2012;67:12-8.doi: 10.1111/j.1365-2044
.2011.06896.x

Wasnik AM, Acharya N, Mahakalkar MG. Utilizing
Maternal Morbidity as a Novel Screening (MMS) Tool
for Predicting Peripartum Morbidity at a Rural
Tertiary Care Teaching Hospital in Central India.
Cureus. 2024; 16:e65887.d0i:10.7759/cursus.65887
Mohan S, Bayo Al, Okunoye G. Obstetric Sepsis and
Management. Applied Microbiology in Intensive Care
Medicine. 2024; 187-206. doi: 10.1007/978-981-97-
4006-2_14

Fullerton JN, Price CL, Silvey NE, Brace SJ, Perkins GD.
Is the modified early warning score (MEWS) superior
to clinician judgement in detecting critical illness in
the pre-hospital environment? Journal Resuscitation.
2012; 83: 557-62. doi:10.1016/j.resuscitation.2012.
01.004

UmarA, lbrahim S, Liman |, Chama C, ljaiya M, Mathai
M, et al. Implementation and evaluation of obstetric
early warning systems in tertiary care hospitals in
Nigeria. Public Library of Science Global Public
Health. 2022; 2: e0000225. doi:10.1371/journal.pgp
h.0000225

proofreading

Authors Contribution
RAN: Idea conception, study designing, data collection, data analysis
IB: Idea conception, study designing, data collection, data analysis
SP: Study designing, data analysis, results and interpretation, manuscript writing and

NI: Data analysis, results and interpretation, manuscript writing and proofreading

70



