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Abstract
Objective:  To compare the sensitivity, specificity, and predictive value of the Modified Early Obstetric Warning Score (MEOWS) 
and Maternal Early Warning Criteria (MEWC) in predicting morbidity among pregnant patients infected with COVID-19. This 
research aims to assess the use of these tools as screening methods for determining the appropriate level of care for pregnant 
COVID-19 patients.

Methods: A retrospective cohort study was conducted on 89 pregnant women with COVID-19 admitted to Bantul Regional 
General Hospital between January and December 2021.Data analysis was done using the ROC curve to compare sensitivity, 
specificity, and predictive values of MEOWS and MEWC.

Results: MEWC is better than MEOWS in predicting the morbidity of pregnant patients COVID-19 infection. The MEWC 
showed better sensitivity (78,3%) and PPV value (78%) compared to MEOWS, though it had a lower specificity (81.8%) and 
negative predictive value (NPV, 82%). MEOWS had a higher specificity (97.1%) but lower sensitivity. The ROC curve analysis 
yielded an area under the curve (AUC) of 74.9% for MEOWS and 80% for MEWC.

Discussion: MEWC has a better sensitivity indicating that patients who do not trigger MEWC criteria will have a low risk of 
experiencing maternal morbidity. Screening tools will prioritize the sensitivity value compared to the specificity value of the 
instrument used. A screening tool will have a lower positive predictive value if the study population has a lower prevalence of 
morbidity. Based on the comparison of the predictive value, sensitivity, and specificity of the MEWC and MEOWS instruments, 
it can be concluded that MEWC is associated with maternal morbidity with a higher sensitivity than MEOWS, although it has 
a lower specificity. High sensitivity values will result in screening tools with consistent results. The ROC curve can also show 
that MEWC has a higher sensitivity value by looking at the Y-coordinate, which is higher than the Y-coordinate of MEOWS. 
MEWC has a better Receiver Operator Curve (ROC) intersection point than MEOWS, where the MEWC intersection point has 
the furthest point on the upper left of the ROC diagonal line. 

Conclusion: MEWC has a higher sensitivity compared to MEOWS, even though it has a lower specificity. High sensitivity values 
will produce screening tools with consistent results.

Keywords: MEWC, maternal early warning system, maternal morbidity, MEOWS.

INTRODUCTION

The World Health Organization declared 
COVID-19, a disease caused by the SARS-CoV-2 
virus, a global pandemic on March 11, 20201. This 
global pandemic has ushered in various impacts 
on aspects of life, particularly in healthcare 

systems around the world. One population of 
significant concern has been pregnant women2. 
In Indonesia, data collected from the Indonesian 
Obstetrics and Gynecology Association found 
that 20% of maternal deaths during the first 17 
months of the pandemic were among pregnant 
women who tested positive for COVID-19. This 
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surge in maternal mortality peaked in July 2021, 
with death rates tripling compared to earlier 
in the pandemic3. According to data from the 
Ministry of Health, there were 7,389 maternal 
deaths in Indonesia in 2021a 56.69% increase 
compared to 2020, which saw 4,627 deaths. 
COVID-19 accounted for 2,982 of these deaths. 
Other significant causes included hemorrhage 
(1,320 deaths), hypertension during pregnancy 
(1,077 deaths), and heart disease (335 deaths). In 
addition to that, there were 207 maternal deaths 
due to infection; 80 due to metabolic disorders; 
65 due to circulatory system disorders; 14 due to 
abortion; and 1,309 due to other causes3.

Based on data from The American College of 
Obstetricians and Gynecologists shows that that 
pregnant women infected with SARS-CoV-2 are 
at increased risk of mortality and morbidity due 
to obstetric complications compared to those not 
infected with the virus4.  The Centers for Disease 
Control reported a significant increase in cases of 
the SARS-COV 2 virus variant, the Delta variant, in 
late July 2021, with a more contagious character 
and a worse impact compared to the previous 
SARS-COV 2 variant. Meanwhile, pregnant 
women who have received full vaccination as of 
November 20, 2021, are only around 35%, so data 
shows that the occurrence of severe maternal 
morbidity in pregnant women is increasing 
during the period when the Delta variant attacked 
the world compared to when the previous SARS-
COV 2 variant5. Another study found that during 
the Delta variant period, the risk of pregnant 
women being admitted to intensive care units 
increased by 66%, the risk of needing mechanical 
ventilation rose by 63%, and the risk of death was 
more than twice as high compared to infections 
from earlier SARS-CoV-2 variants6. 

The increased risks predominantly due to 
physiological and immunological changes 
experienced by pregnant women, particularly 
when infected with COVID-192. Physiological 
parameters such as blood pressure, heart rate, 
respiratory rate, temperature, and mental status 
can serve as early indicators of critical conditions 
across various populations, including obstetric 
patients. These parameters form the foundation 
of early warning scoring systems for obstetric 
patients7. This early warning system requires 
periodic monitoring of a patient's vital signs 
to allow for continuous assessment of their 
clinical condition. By detecting any deterioration 
early, timely interventions can be administered, 
improving the likelihood of positive outcomes8. 

Countries around the world employ various 
types of Modified Early Warning Systems, 
including the Modified Early Obstetric Warning 
Score (MEOWS), Maternal Early Warning Criteria 
(MEWC), and Maternal Early Warning Trigger 
(MEWT). The Confidential Enquiry into Maternal 
and Child Health (CEMACH) recommends the use 
of MEOWS, though research on its application as 
an early warning system for obstetric patients 
remains limited in developing countries, 
particularly during the ongoing pandemic. A 
prospective study conducted by Anju Singh and 
his team in 2016 evaluated the MEOWS scoring 
system's ability to predict morbidity in obstetric 
patients. The study found that MEOWS is sensitive 
in predicting maternal morbidity, with a sensitivity 
of 86.4% and a specificity of 85.2%. Furthermore, 
the researchers observed a correlation between 
the parameters used in MEOWS and obstetric 
morbidity10,11. Anju Singh and his team proved 
that tool is highly effective for monitoring 
treatment and predicting obstetric morbidity, and 
they strongly recommend its implementation in 
all obstetric units. At the conclusion of the study, 
Singh also called for further research on the 
MEOWS instrument in different clinical settings7.

Another early warning system recommended 
by the National Partnership for Maternal Safety 
(NPMS) is the Maternal Early Warning Criteria 
(MEWC), designed to identify patients at risk 
of morbidity and mortality. MEWC provides an 
alert if even a single parameter falls outside the 
normal range, making it simpler compared to the 
Modified Early Obstetric Warning Score (MEOWS), 
which requires the calculation of a severity score 
based on 11 parameters12,9. MEWC, developed 
through consensus by experts in the United 
States13 is recommended for use in all hospitals 
providing obstetric services by the American 
College of Obstetricians and Gynecologists 
(ACOG) District II's Safe Motherhood Initiative. 
This initiative aims to improve maternal health 
outcomes in New York, a state with one of the 
highest maternal mortality rates14. Research 
conducted by David E. Arnolds and his team in 
Chicago found that there was an association 
between MEWC and maternal morbidity, showing 
that MEWC demonstrated high sensitivity and 
negative predictive values (NPV), but lower 
specificity and positive predictive values (PPV). 
While MEWC's high sensitivity aligns with its role 
as a screening tool, it is recommended because it 
serves as an early warning system, prompting the 
need for diagnostic or therapeutic interventions 
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in women at risk of morbidity. A robust early 
warning system is believed to be a crucial tool in 
reducing maternal morbidity and mortality10.

The purpose of this study is to compare the 
sensitivity and specificity of MEOWS and MEWC 
in predicting morbidity in pregnant patients 
infected with COVID-19. This research could serve 
as a screening method to help determine the 
appropriate level of care for pregnant patients 
with COVID-19.

METHODS

This quantitative research is conducted using 
a retrospective cohort method. Data collection 
is performed through the extraction of medical 
records from Bantul Regional General Hospital. 
The study was carried out at Panembahan 
Senopati Bantul Regional General Hospital, with 
data collected from medical records of pregnant 
inpatients infected with COVID-19 between 
November 7, 2022, and December 1, 2022. Based 
on the results of the medical record analysis, a 
comparison between the MEOWS and MEWC early 
warning systems in predicting patient morbidity 
will be evaluated. The control group consists of 
pregnant patients with confirmed COVID-19 
infection who were monitored using standard 
care protocols without the implementation of the 
MEOWS or MEWC early warning systems.

The research has been carried out in the medical 
record room of the Bantul Regional General 
Hospital. The study population consisted of 
inpatient pregnant patients who were confirmed 
with COVID-19 infection. Samples are determined 
through total sampling which aims to obtain a 
more comprehensive and thorough sample type. 
Samples were taken through medical records by 
taking into account the patient's MEOWS sheet, 
the initial assessment sheet of hospitalization, 
CPPT (Integrated Patient Development Record) 
sheet for inpatient care, the patient's entry and 
exit summary sheet, and the PCR swab laboratory 
result sheet in the patient's medical record.

Univariate analysis analyses each research 
variable descriptively by calculating the frequency 
distribution of the variables and research subjects 
based on age, gravida status, and gestational 
age. In this study, univariate analysis was 
conducted using frequency analysis15. Bivariate 
analysis, or correlation analysis, was used to 
examine the relationship between two variables: 
the relationship between MEOWS and MEWC 
and morbidity and mortality in pregnant patients 

infected with COVID-19. The statistical technique 
employed was the Chi-Square test, with a 
significance level (p-value) of 0.05, as the data is 
nominally categorical. Receiver Operating Curve 
(ROC) analysis was also performed to compare 
the area under the curve (AUC), sensitivity, and 
specificity of the two maternal early warning 
systems.

In this study, the population was pregnant 
women with COVID-19. This study compares 
MEOWS and MEWC in the early detection 
of complications in pregnant women with 
COVID-19 and assesses whether MEWC is better 
than MEOWS in predicting morbidity in pregnant 
patients with COVID-19 infection. For this 
purpose, predictive value analysis, accompanied 
by sensitivity and specificity value analysis, was 
carried out to assess the comparison between 
the two early warning scores. Predictive value, 
sensitivity, and specificity were analysed with a 
95% CI.

RESULTS

The study included a total of 89 pregnant 
patients infected with COVID-19 who were 
admitted to Bantul Regional General Hospital. The 
sample characteristics based on age, gestational 
age, and gravida status are as follows.

Based on Table 1, it can be observed that 
the study sample was predominantly composed 
of pregnant patients infected with COVID-19 
within the reproductive age range (20-35 years), 
accounting for 77 patients (86.5%). Most of the 
patients had a gestational age of 37-42 weeks, 
with 57 patients (64.0%), and the majority were 
multigravida pregnancies, comprising 54 patients 
(60.0%) of the total study sample, with a 95% 
Confidence Interval (CI). The following are the 
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Table 1. Sample Characteristics of Pregnant Patients 
Infected with COVID-19 in Bantul Regional General Hospital

Sample Characteristics

Age
Reproductive (20-35 )
Risk (< 20 and > 35 )
Gestational Age (weeks)
< 37 
37-42 
> 42 
Gravida
Primigravida
Multigravida

Frequency (n)

77
12

31
57
1

35
54

Percentage (%)

86.5
13.5

34.8
64.0
1.1

39.3
60.7



results of the data analysis on the correlation and 
comparison of MEOWS and MEWC in pregnant 
patients infected with COVID-19 at Bantul 
Regional General Hospital. Based on Table 1, 
it can be observed that the study sample was 
predominantly composed of pregnant patients 
infected with COVID-19 within the reproductive 
age range (20-35 years), accounting for 77 patients 
(86.5%). Most of the patients had a gestational 
age of 37-42 weeks, with 57 patients (64.0%), 
and the majority were multigravida pregnancies, 
comprising 54 patients (60.0%) of the total study 
sample, with a 95% Confidence Interval (CI). The 
following are the results of the data analysis 
on the correlation and comparison of MEOWS 
and MEWC in pregnant patients infected with 
COVID-19 at Bantul Regional General Hospital.

means that there is a significant relationship 
between MEWC and the incidence of morbidity 
in pregnant patients infected with COVID-19 at 
Bantul Regional General Hospital.

Table 4 shows that MEWC has a better 
value sensitivity (78.3%) compared to MEOWS 
(52.7%), even though MEWC's specification value 
(81.8%) is lower than MEOWS (97.1%) with 95% 
Confidential Interval (CI). So the results of the 
data analysis on MEWC's ability to show truly 
morbidity individuals from the total morbidity 
population and the value of the proportion of 
patients with negative tests who really do not 
experience morbidity are better than MEOWS' 
ability. showed that the ability of MEWC to detect 
an early morbid condition or the possibility of 
a positive result when performed on a group 
of subjects at risk of experiencing morbidity is 
better than the ability of MEOWS. Meanwhile, the 
ability of MEWC to determine that the subject is 
not sick or the possibility of a negative result if 
it is performed on a group of healthy subjects is 
lower than that of MEOWS.

Table 2 shows that a sample of pregnant 
patients infected with COVID-19 with a "normal" 
category MEOWS score and experienced Non-
Morbidity was 33 (37,1%) samples.  Based on the 
calculation results of Chi-Square, p-value = 0.000 
< α = 0.05 (p-value value smaller than α = 0.05 
with 95% Confidential Interval (CI)). This means 
that there is a significant association between 
the MEOWS and the incidence of morbidity in 
pregnant patients infected with COVID-19 at the 
Bantul Regional General Hospital.

Table 3 showed that the majority of the sample 
of pregnant patients infected with COVID-19 
with a normal MEWC score and experienced 
Non-Morbidity was 54 (60.7%) patients.  Based 
on the calculation results of Chi-Square, p-value 
= 0.000 < α = 0.05 (p-value value smaller than α 
= 0.05 with 95% Confidential Interval (CI)). This 

Table 2. Relationship of MEOWS with Morbidity in Pregnant 
Patients Infected with COVID-19 at Bantul Regional General 
Hospital

Table 4. Comparison of Sensitivity and Specificity of MEWC 
and MEOWS in Pregnant Patients with COVID-19 at Bantul 
Regional General Hospital

Table 3. Relationship of MEWC with Morbidity in Pregnant 
Patients Infected with COVID-19 at Bantul Regional General 
Hospital

MEOWS

MEOWS MEWC

MEOWS

P-value

P-value

Morbidity

Morbidity

 
Normal
Trigger
Total

AUC
Sensitivity
1-Specificity
PPV
NPV
Odds Ratio
Chi Square

Figure 1. Receiver operator  curve MEOWS

74.9
52.7
2.9
53
97

36.808
21.132

80
78.3
18.2
78
82

16.200
24.928

 
Normal
Trigger
Total

non-morbidity (n)
33 (37.1)
26 (29.2)

59

non-Morbidity (n)
54 (60.7)
5 (5.6)

59

morbidity (n)
1 (1.1)

29 (32.6)
30

Morbidity (n)
12 (13.5)
18 (20.2)

30

21.132
(0.000)

24.928 
(0.000)

ROC Curve

1 - Specificity

Se
ns

iti
vi

ty

1.0

0.8

0.6

0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

Vol 12. No 4. October 2024 Sensitivity and Specificity of the Modified 191



Figure 1 and 2 shows that MEWC has a bigger 
area under curve than MEOWS. The results of 
MEOWS and MEWC data analysis using ROC 
produce an area under the curve for MEOWS of 
0,749 (74,9%) while for MEWC of 0,800 (80%, with 
95% Confidential Interval (CI)) so we can see that 
MEWC has a better ROC intersection point than 
MEOWS, where the MEWC intersection point has 
the furthest point on the upper left of the ROC 
diagonal line. The ROC curve can also show that 
MEWC has a higher sensitivity value by looking 
at the Y-coordinate, which is higher than the 
Y-coordinate of MEOWS.

DISCUSSION

The results of the analysis showed that a large 
portion of the sample was aged 20-35 years, 
accounting for 86.5% or 77 patients. This indicates 
that most pregnant patients infected with 
COVID-19 at Bantul Regional General Hospital 
were within the reproductive age group. These 
findings align with data reported by the CDC, 
based on the largest sample of pregnant patients 
in the United States. A Morbidity and Mortality 
Weekly Report covering the period from January 
22 to June 7, 2020, found that 8,207 of the total 
326,335 confirmed COVID-19 cases in women of 
reproductive age were pregnant. The dominance 
of this age group can be attributed to the fact 
that women of reproductive age are more likely 
to conceive, have more frequent interactions 
with the healthcare system, and exhibit higher 
mobility compared to other age groups16.

The data collected in this study found that most 
of the sample of pregnant women confirmed with 
COVID-19 was within 37-42 weeks of pregnancy, 
namely 57 (64.0%) patients. This shows that 
pregnant women infected with COVID-19 at the 
Bantul Regional General Hospital are mostly at 

gestational age in the third trimester. Several 
studies have found a predominance of pregnant 
women in the third trimester in pregnant patients 
with confirmed COVID-19. Although until now 
the cause is not known for certain, there is a 
suspicion that there is a possibility of patients 
undergoing swab tests at the same time as when 
they come to the hospital with increased obstetric 
complaints in that trimester13.

The results of patient data collection in this 
study found that a large percentage of patients 
were multigravida, accounting for 60.0% (54) of 
the total sample. This indicates that, in terms of 
parity status, most pregnant patients confirmed 
with COVID-19 at Bantul Regional General 
Hospital had been pregnant two or more times. 
Primigravida refers to a woman who is pregnant 
for the first time, whereas multigravida refers to a 
woman who has been pregnant more than once. 
According to findings reported by the CDC and 
several previous studies, higher parity levels are 
often associated with older maternal age and 
larger family size, which may be among the risk 
factors for the transmission of the SARS-CoV-2 
virus13.

Maternal Early Warning Criteria (MEWC)

Sixty-six or 74.2%, of pregnant patients infected 
with COVID-19 at the Bantul Regional General 
Hospital had MEWC assessment results in the 
"Normal" (non-trigger) category. According 
to research by David Arnold and his team in 
Chicago, women who did not trigger criteria 
(Normal) on the MEWC assessment had a low risk 
of experiencing morbidity. An increased risk of 
morbidity can still occur due to physiological and 
immunological changes experienced by pregnant 
women, especially when infected with COVID-192. 
Changes in vital signs such as blood pressure, 
heart rate, respiratory rate, and body temperature 
can be used as parameters to predict the onset 
of morbidity or mortality in various populations, 
including the obstetric population This forms 
the basis for the development of maternal early 
warning systems. This early warning system 
requires periodic measurement of the patient's 
vital signs so that the patient's clinical condition 
can be monitored optimally and any worsening 
of the patient's condition can be detected earlier 
so that the intervention given is not too late 
for better outcomes7. The MEWC is a simplified 
version of the MEOWS early warning system.9. The 
primary difference between the two systems lies 

Figure 2. Receiver operator curve MEWC
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in the number of abnormal parameters needed 
to activate the warning. In MEWC, an immediate 
warning is triggered when a single parameter falls 
outside the normal range. The MEWC system uses 
parameters based on reviews of various cases 
of maternal morbidity and mortality, although 
the effectiveness of the system relies heavily on 
how well it is implemented by each healthcare 
provider11.

Modified Early Obstetric Warning Score 
(MEOWS)

Table 2 indicates that a significant proportion 
of pregnant patients with COVID-19 at Bantul 
Regional General Hospital, assessed using 
MEOWS, fell into the ‘Normal’ category, 
accounting for 38.2% (n=34) of respondents. 
Previous research indicates that MEOWS can be 
effectively used to predict obstetric morbidity 
and serves as a practical bedside screening tool. 
It meets most of the criteria for ideal screening in 
pregnant patients, allowing for early recognition 
of life-threatening situations, which can help 
reduce maternal morbidity and mortality7. 
However, there has been limited research on the 
use of MEOWS as a maternal early warning system 
in developing countries, despite the urgent need 
for its implementation, especially under current 
conditions8. The escalation protocol used in 
the MEOWS early warning system is based on 
parameter score values outside the normal limits, 
where the warning will be active when the total 
parameter score is more than equal to 7 or is in the 
red alert zone (high risk), so that an examination 
of the patient's condition is needed to determine 
whether intensive care is needed for the patient9.

Relationship of Maternal Early Warning 
Criteria (MEWC) and Modified Early Obstetric 
Warning Score (MEOWS) with Morbidity 
Maternal

The chi square continuity correction yielded 
MEWC and MEOWS scores of 24.928 and 
21.132, respectively, with a p-value <α = 0.05, 
indicating a significant relationship between 
MEWC and MEOWS with the incidence of 
morbidity in pregnant patients with COVID-19 
at Bantul Regional General Hospital. This means 
that the MEWC and MEOWS scores can predict 
the incidence of morbidity in pregnant patients 
infected with COVID-19. The results of this study 
were supported by the study which showed 

that the parameters used in MEOWS had a 
significant correlation with maternal morbidity7. 
In addition, researchers also found MEOWS to 
be sensitive in predicting maternal morbidity, 
with a sensitivity value of 86.4% and a specificity 
value of 85.2%7. Research also proves that the 
MEOWS instrument is very useful as a treatment 
monitoring tool in predicting obstetric morbidity 
and highly recommends its use for all maternity 
care units everywhere7. The results of this who 
stated that the sensitivity of the maternal early 
warning system reached a proportion of 89% and 
a specificity of 85% for predicting morbidity17. The 
results of this study also confirmed a significant 
relationship between MEWC and maternal 
morbidity. It was found that MEWC has excellent 
sensitivity and a high negative predictive value, 
demonstrating that women who do not trigger 
criteria in MEWC have a low risk of experiencing 
maternal morbidity10. MEWC's sensitivity is 
comparable to that of the maternal early warning 
system recommended by the British Confidential 
Inquiry into Maternal and Child Health10. Its high 
sensitivity makes it an effective screening tool. 
MEWC is recommended for its role not only as a 
screening tool but also as a reminder for the need 
for early diagnostic or therapeutic intervention 
in women at risk of morbidity. A strong early 
warning system is considered a vital tool in 
reducing maternal morbidity and mortality10.
The results of this study indirectly support the 
recommendations issued by the NPMS regarding 
the use of MEWC to assist health workers in the 
early identification of obstetric patients who are 
at risk of experiencing maternal morbidity10. The 
findings of this study are further supported by 
evidence showing that the MEOWS early warning 
system, when simplified, becomes more sensitive 
and useful. The analysis also concluded that 
simplifying early warning system parameters can 
reduce the complexity of managing triggered 
warnings and decrease the overall workload, 
without diminishing the potential benefits of early 
warning systems as a patient safety tool. Based 
on the results of this analysis, it can be concluded 
that the MEWC is more effective than MEOWS 
in predicting morbidity in pregnant patients with 
COVID-19 infection.

Comparison of Predictive Value, Sensitivity, 
and Specificity of MEWC and MEOWS

Screening tools will prioritize the sensitivity 
value compared to the specificity value of the 
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instrument used. Previous studies have found 
that MEWC has a very good sensitivity (97%) and 
negative predictive value (97%), thus indicating 
that patients who do not trigger MEWC criteria 
will have a low risk of experiencing maternal 
morbidity10. The findings in this study are in line 
with Arnold and his team's research, which found 
a MEWC sensitivity value of  78.3%. Although 
the specificity value of MEWC (81.8%) when 
compared to MEOWS (97.1%) does have a lower 
specificity value, This is because all screening 
tools, including maternal early warning systems 
with high sensitivity, tend to sacrifice specificity10. 
The definition of maternal morbidity in each 
study will also influence the performance of any 
screening method18. The positive and negative 
predictive values of a screening tool will tend to 
depend on the prevalence of morbidity, so they 
are highly individual for each study population. 
A screening tool will have a lower positive 
predictive value if the study population has a 
lower prevalence of morbidity10. Based on the 
comparison of the predictive value, sensitivity, 
and specificity of the MEWC and MEOWS 
instruments, it can be concluded that MEWC is 
associated with maternal morbidity with a higher 
sensitivity than MEOWS, although it has a lower 
specificity. High sensitivity values will result in 
screening tools with consistent results.

Comparison Area under Curve (Receiver 
Operator Curve) of MEWC and MEOWS

MEWC has a bigger area under curve than 
MEOWS. Receiver Operator Curve (ROC) is a way 
of determining the cut-off point of a diagnostic 
test in the form of a graph that illustrates the 
trade-off between sensitivity and specificity. 
Assessment of the ability of a test is done by 
AUC. AUC values range from 0–1, where the 
ability of a test is declared good if the AUC is 
0.719. Sensitivity is described in the Y-ordinate, 
while 1-specificity is described in the X abscissa, 
so that the higher the sensitivity, the lower the 
specificity, and vice versa. The diagonal line on 
the ROC shows a line consisting of points with a 
sensitivity equal to 1, so the closer the ROC curve 
is to the diagonal line, the worse the result12. The 
best point of intersection is the point farthest to 
the upper left of the diagonal line. The results 
of MEOWS and MEWC data analysis using ROC 
produce an area under the curve for MEOWS of 
0,749 (74,9%) while for MEWC of 0,800 (80%) 
so we can see that MEWC has a better Receiver 

Operator Curve (ROC) intersection point than 
MEOWS, where the MEWC intersection point has 
the furthest point on the upper left of the ROC 
diagonal line. The ROC curve can also show that 
MEWC has a higher sensitivity value by looking 
at the Y-coordinate, which is higher than the 
Y-coordinate of MEOWS20.

CONCLUSION

Our study suggests that MEWC outperforms 
MEOWS in predicting morbidity, due to its 
superior sensitivity, PPV, and AUC value. While 
MEWC exhibits a lower specificity and NPV value, 
the high sensitivity ensures consistent results 
in identifying patients at risk. It is important to 
note that this research has limitations because 
it was conducted quantitatively, so researchers 
do not yet know in depth the perceptions of 
health workers regarding the use of MEWC 
and MEOWS in maternal unit services. Future 
research could explore ways to deepen this 
research through qualitative research to reveal 
the perceptions of health workers so that the 
barriers and conveniences of each instrument can 
be identified. Future researchers are also advised 
to use different methods, such as prospective 
cohorts. This research is also still being carried 
out centrally in one hospital, so multicenter 
research is needed to see more comprehensive 
results. 
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