Lake et al. BMC Health Services Research (2024) 24:874 B MC H ea |th Se rvice S Rese a rch
https://doi.org/10.1186/512913-024-11333-0

: : ®
Nonpneumatic anti-shock garment s

utilization for obstetric hemorrhage
management and its predictors

among obstetric care providers in Ethiopia:
a systematic review and meta-analysis

Fyob Shitie Lake'", Mulat Ayele', Gizachew Yilak? Befkad Derese Tilahun?, Besfat Berihun Erega®,
Alemu Birara Zemariam? and Getinet Kumie*

Abstract

Introduction Non-pneumatic Anti-Shock Garment (NASG) is a lightweight, reusable first aid compression device
that squeezes blood from the lower extremities and centralizes blood circulation to vital organs of the body. Post-
partum hemorrhage followed by severe preeclampsia/eclampsia is the leading primary cause of maternal death (A
reduction in extreme maternal adverse outcomes and faster recovery from shock are more likely to occur with earlier
NASG intervention. The median blood loss reduced by half when the NASG was used for obstetric hemorrhage man-
agement, which was associated with significantly reduced maternal mortality among the most severe cases.

Objective To estimate the pooled prevalence of NASG utilization and its predictors in Ethiopia.

Methods Appropriate and comprehensive searches of PubMed, MEDLINE, EMBASE, Google Scholar, HINARI, and Sco-
pus were performed. The electronic literature search was last performed on November 18/2023. All observational
study designs were eligible for this SRMA. All cross sectional studies reporting the prevalence/proportion of NASG uti-
lization for obstetric hemorrhage management among obstetric care providers and associated factors were included
in this SRMA. Primary studies lacking the outcome of interest were excluded from the SRMA. The extracted Microsoft
Excel spreadsheet data were imported into STATA software version 17 (STATA Corporation, Texas, USA) for analysis.

A random-effects model was used to estimate the pooled prevalence of NASG utilization among obstetric care pro-
viders in Ethiopia. The Cochrane Q-test and I statistics were computed to assess the heterogeneity among the stud-
ies included in the SRMA.

Result A total of 1623 articles were found by using our search strategies and seven studies comprising 2335 par-
ticipants were ultimately included in the SRMA. The pooled prevalence of NASG utilization for obstetric hemor-
rhage in Ethiopia was 43.34% (95% Cl: 35.25, 51.42%). The findings of this subgroup analysis by sample size showed
that the pooled prevalence of NASG utilization for obstetric hemorrhage was greater in studies with sample sizes
of less than the mean sample size (48.6%; 95% Cl: 32.34, 64.86%). Receiving training (AOR=3.88, 95% Cl: 2.08-5.37),
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for obstetric hemorrhage management.

for all the health facilities.

Keywords NASG, Obstetric hemorrhage, Ethiopia

having good knowledge (AOR=1.99, 95% Cl: 1.28-3.16), positive attitude (AOR=2.16, 95% Cl: 1.62-2.75) and hav-
ing available NASGs in the facility (AOR=4.89, 95%Cl: 2.88-8.32) were significantly associated with the use of NASGs

Conclusion The level of NASG utilization for obstetric hemorrhage in Ethiopia is low. Receiving training, good knowl-
edge, positive attitudes and availability of NASG were significantly associated with the utilization of NASG. Therefore,
policy makers and other stakeholders should emphasize enhancing the knowledge and attitudes of obstetric care
providers through continuous support and training. At the same time, they should work strictly in providing devices

Introduction

Non-Pneumatic Anti-Shock Garment (NASG) is a light-
weight (1.5 kg) reusable first aid compression device that
squeezes blood from the lower extremities and central-
izes blood circulation to vital organs of the body. With
minimal training, health care providers can successfully
treat patients with bleeding, which can reverse hypov-
olemic shock resulting from obstetric hemorrhage. Once
the mother’s bleeding is controlled, she can be safely
transported to a hospital for obstetric care [1]. Glob-
ally, approximately 800 women die every day from pre-
ventable causes related to pregnancy and childbirth [2].
Although the maternal mortality ratio has decreased by
approximately 38% worldwide, 94% of all maternal deaths
occur in low and lower middle-income countries peaked
in sub-Saharan Africa with 510 deaths per 100,000 live
births [3]. According to the Ethiopian demographic
health survey, the maternal mortality ratio was 412
maternal deaths per 100,000 live births for the 7 years
before the survey which is still far from the sustainable
development goal target of 2030 [4].

Among the 435 women who died after experiencing
direct obstetric complications, maternal hemorrhage
(23.9%) was the leading cause. The direct obstetric case
fatality rate was highest in postpartum hemorrhage fol-
lowed by uterine rupture [5]. Among the causes of mater-
nal near misses, obstetric hemorrhage was the second
most common cause of admissions [6]. 5.5% of facili-
ties had submitted at least one maternal death summary
report to the National Maternal Death Surveillance and
Response Database. Postpartum hemorrhage followed
by severe preeclampsia/eclampsia is the leading primary
cause of maternal death [7, 8]. NASG utilization is impor-
tant while patient referral to higher institutions where
definitive management is carried out [9]. A reduction in
extreme maternal adverse outcomes and faster recovery
from shock are more likely to occur with earlier NASG
intervention [1]. The median blood loss decreased by
half when the NASG was used for obstetric hemorrhage
management, which was associated with significantly
reduced maternal mortality among the most severe cases

[10]. Postpartum hemorrhage followed by ruptured tubal
ectopic pregnancy was the most common indication for
NASG use. The shock index after obstetric hemorrhage
significantly improved after NASG was applied [11].
NASG intervention has several positive effects, such as
decreased maternal mortality and mortality, rapid res-
toration of vital signs and decreased blood loss [12]. The
median recovery time of women from postpartum hem-
orrhage is shorter when NASG is used while managing
the patient [13]. The International Federation of Gyne-
cology and Obstetrics (FIGO) [14] and World Health
Organization recommend the use of NASG simultane-
ously with other treatment alternatives while referral of
the patient to the hospital, where definitive treatment is
given, significantly reduces maternal morbidity and mor-
tality [15].

The level of NASG utilization varies considerably
across countries. For instance, the utilization level ranges
from 22.7% to 73.7% in Nigeria [16, 17] and 70.8% in
Tanzania [18]. The results of primary studies in Ethiopia
revealed that the utilization level varies from 30.7% [19]
to 64.2% [20]. This indicates the presence of substantial
variation in the use of NASG for obstetric hemorrhage
management across the country. Therefore, the aim of
this systematic review and meta-analysis (SRMA) was
to estimate the pooled prevalence of NASG utilization
among obstetric care providers and its predictors in Ethi-
opia at the national level.

Objective
To estimate the pooled prevalence of NASG utilization
and its predictors in Ethiopia.

Methods

Study design and setting

This SRMA was conducted on the use of NASG for
obstetric hemorrhage among obstetric care providers
in Ethiopia. Preferred Reporting Items for Systematic
Review and Meta-Analysis (PRISMA) guidelines were
followed (Supplementary file 1). The PRISMA proto-
col consists of checklists that guide the execution and
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reporting of the SRMA, which increases the transparency
and accuracy of reviews in medicine and other fields.
Ethiopia is a low-income country located in the Horn of
Africa with a projected population of 123.4 million by
2022, 133.5 million by 2032, and 171.8 million by 2050
[21]. For administrative purposes, Ethiopia is divided into
11 regions and 2 city administrations. The regions are
further classified into the zones, and zones are divided
into districts. Finally, districts are divided into kebeles
(the smallest administrative division contains 2000 to
3500 residents).

Search strategies and sources of information

This SRMA is registered in the PROSPERO database
with ID no. CRD42023484351. A SRMA was conducted
on the use of NASG for obstetric hemorrhage manage-
ment among obstetric care providers and its predictors
in Ethiopia. This SRMA aimed to gather information
from both published and unpublished literature con-
cerning the prevalence and factors associated with the
utilization of NASG for managing obstetric hemorrhage
among obstetric care providers in Ethiopia. The search
was conducted by two authors, encompassing a com-
prehensive review of both accessible published studies
and undisclosed sources of information on this topic.
This approach aims to capture a broad spectrum of evi-
dence, including findings from various research avenues,
to comprehensively understand the prevalence and pre-
dictors of NASG utilization in obstetric care in Ethiopia
(ESL and MA). Studies written in English were eligible
for inclusion in the review. Appropriate and comprehen-
sive searches of PubMed, MEDLINE, EMBASE, Google
Scholar, HINARI, and Scopus were performed since
November 2019. Furthermore, relevant articles found in
the gray literature available on local shelves and institu-
tional repositories were systematically reviewed. Medical
Subject Headings (MeSH) and key terms were developed
using the different Boolean operators ‘AND’ and ‘OR!
The following search terms were used: (Prevalence) OR
(proportion) OR (Magnitude) AND (non-pneumatic anti
shock garment) AND (utilization) AND (obstetric care
providers) AND (obstetric hemorrhage management)
AND (predictors) OR (determinants) OR (associated fac-
tors) AND (Ethiopia).

The electronic literature search was last performed on
November 18/2023. Mendeley reference manager soft-
ware was used to collect and manage the literature as well
as to avoid possible duplications.

Inclusion

This SRMA included articles conducted in all regional
states of Ethiopia, reporting the prevalence/proportion of
NASG utilization for obstetric hemorrhage management
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among obstetric care providers and its predictors and
associated factors. All observational study designs were
eligible for this SRMA. Both published articles and gray
literatures published in English were included.

Exclusion

Primary studies lacking the outcome of interest (NASG
utilization for obstetric hemorrhage management among
obstetric care givers and its predictors) were excluded
from the SRMA. In contrast, studies of poor qual-
ity according to the criteria of reviewing articles were
excluded.

Outcome of measurement

This SRMA has comprised of two main outcomes. The
primary outcome of this SRMA was the NASG utilization
for obstetric hemorrhage management among obstetric
care providers, which is whether healthcare professionals
use the NASG for the management of obstetric hemor-
rhage at least once. Five of the studies [19, 22—-25] stud-
ied the utilization of NASG specifically for post-partum
hemorrhage and the other two studies [20, 26] studied
the use of NASG for obstetric hemorrhage in general.
The secondary outcome was the predictors of NASG
utilization for obstetric hemorrhage management. The
attitude of the respondents were measured by using 10
attitude measuring questions and finally favorable atti-
tude declared if the respondent scored 50% or more [19,
20, 22-26].

Data extraction

All the datasets were exported to the Mendeley reference
manager and transferred to a Microsoft Excel spread-
sheet to remove duplicate data in the review. Two authors
(ESL and MA) independently extracted all important
data using a standard data extraction format developed
according to the Joanna Briggs Institute (JBI) Reviewers’
manual 2014 [27]. Any disagreements between reviewers
were resolved by a third author (GY). A consensus in this
study was achieved through thorough critical discussion
and evaluation of the articles by all independent review-
ers. Each article’s key information, including the author’s
name, sample size, publication year, study region, study
design, prevalence or proportion of NASG utilization,
and adjusted odds ratio along with its 95% confidence
interval (CI) for factors associated with NASG utiliza-
tion, was carefully examined. Only articles that met the
predetermined criteria were included as data sources for
the final analysis. This meticulous approach ensures that
the analysis is based on relevant and rigorous studies that
align with the study’s objectives and criteria.
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Quality assessment

Once the database results were exported to the Mendeley
reference manager and duplicate results were removed,
we used the Newcastle-Ottawa Quality Assessment
Scale (NOS) adapted for observational studies to assess
the quality of each study included in the SRMA (Table 1).
The quality assessment scale evaluates the literature in
three categories.

A. Selection (4 points)
B. Comparability (2 points) and
C. Outcome (3 points)

Two authors (ESL and MA) assessed the quality of each
study (methodological quality, sample selection, sam-
ple size, comparability, outcome, and statistical analy-
sis). In cases of disagreement between the two authors, a
third author (GY) was involved and disagreements were
resolved by discussion.

Data processing and analysis

The extracted Microsoft Excel spreadsheet data were
imported into STATA software version 17 (STATA Cor-
poration, Texas, USA) for analysis. A random-effects
model was used to estimate the pooled prevalence
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of NASG utilization among obstetric care provid-
ers in Ethiopia. The Cochrane Q-test and I* statistics
were computed to assess the heterogeneity among the
studies included in the SRMA. Accordingly, if the I? is
0-40%, there is mild heterogeneity, 40 to 70% would
indicate moderate heterogeneity, and 70 to 100% would
indicate considerable heterogeneity [28]. Funnel plots
and Egger’s test were used to assess publication bias.
A p value<0.05 indicated that there was significant
publication bias. A forest plot was used to present the
pooled prevalence of NASG utilization for obstetric
hemorrhage management among obstetric care provid-
ers with 95% Cls.

Subgroup and sensitivity analyses

In the course of the analysis, subgroup analyses were
conducted based on sample size after determining the
mean sample size. To identify determinant factors,
the pooled AOR was employed and presented in a for-
est plot format, along with its corresponding 95% CI.
This approach allows for a more detailed examination
and presentation of the synthesized data, facilitating
a clearer understanding of the factors influencing the
utilization of NASG for obstetric hemorrhage manage-
ment among obstetric care providers in Ethiopia.

Table 1 Newcastle-Ottawa Quality Assessment Scale for cross sectional studies used in the systematic review and meta-analysis,
utilization of NASG among obstetric care providers for obstetric hemorrhage and its predictors in Ethiopia, 2023

Selection (4) Comparability(2) Outcome (3) Total score
Author name Representativeness(1) Sample Non Ascertainment The subjects Assessment Statistical
size(1) respondents of the in different of the test (1)
(1) exposure risk outcome groups outcome (2)
factor (1) are comparable,

based on the

study design

or analysis.

confounding

factors are

controlled (2)
Abreham 1 1 1 1 1 2 1 8
Aetal. [20]
Zerihun 1 1 1 1 2 2 1 9
A and Fikrte
W [22]
GadisaBetal. 1 1 1 1 1 2 1 8
[23]
BirhanT et al. 1 1 1 1 2 2 1 9
[26]
MerkinBetal. 1 1 1 1 2 2 1 9
[19]
Yordanos G 1 0 1 1 2 2 1 8
etal. [24]
Wondimnew G 1 1 1 1 1 2 1 8

etal. [25]
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Result

Characteristics of the included studies

A total of 1623 articles were found by using our search
strategies. After 1200 articles were removed because of
duplication, 423 remained. After reviewing their titles
and abstracts, 300 articles and 83 articles respectively,
were removed. Finally, 40 full-text papers were accessed
and evaluated for the predefined inclusion criteria. Thus,
33 more articles were excluded for the aforementioned
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reasons. Eventually, 7 articles were found to be eligible
for inclusion in the final systematic review and meta-
analysis (Fig. 1). Among the studies included in this sys-
tematic review and meta-analysis, two studies were in
Ambhara, one in the SNNP region, one in Oromia, one
in Addis Ababa, one in Sidama and one in Tigray region.
All seven studies were cross sectional. A total of 2335
participants, with the smallest (210) to the largest (412)
participants, were included and the prevalence of NASG

eligibility (n=400)

Eligihility

= : .
= i;cards gienzﬁed Additional records
°“5h S identified from other sowce
. searching (h=1622) fri
= =1
L
=
!
Records identified through combined searching (h=1623)
- Records excluded due to
Eo v duplication (h=1200)
E Records screened 423
] | Articles excluded by title
(=300 and by reading the
abstracts (n=53)
\ 4
Bl ktiolod eanapaad or > Full atticles excluded due to:

¢ Theoutcome of interest is
not reported (n=33)

Included

atudies included in meta-analysis (n=T)

Fig. 1 PRISMA flow chart for the selection of a systematic review of NASG utilization for obstetric hemorrhage management among obstetric care

providers and predictors in Ethiopia
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utilization for obstetric hemorrhage among obstetric care
providers in Ethiopia ranged from 30.7 [19] to 64.2% [20].
On the other hand, the quality of each study was assessed
by using the Newcastle Ottawa Quality Assessment scale
(NOS), and the scores of all included studies ranged
between 7 and 9, which indicates good quality (Table 2).

Prevalence of NASG utilization in Ethiopia

The pooled prevalence of NASG utilization for obstet-
ric hemorrhage in Ethiopia was 43.34% (95% CL
35.25, 51.42%), and the Cochrane heterogeneity index
(I?=94.03%, P=0.00), indicated significant heterogene-
ity among the studies. Therefore, we used the random
effect model to resolve the issue of heterogeneity among
the included studies. Moreover, we considered subgroup
analysis as a potential way of addressing heterogeneity.
The findings are presented in the forest plot (Fig. 2).
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Publication bias

The presence or absence of publication bias was verified
by using statistical analysis (funnel plot and Egger’s test
(P=0.96 (P>0.05)), and the results showed no publica-
tion bias (Fig. 3). Nevertheless, the Egger’s test used to
assess the publication bias might be affected by the sig-
nificant heterogeneity between the included studies and
the small number of studies.

Subgroup analysis of NASG utilization among obstetric
care providers in Ethiopia

In the subgroup analysis, which was conducted based on
sample size after computing the mean sample size; 341,
the results revealed that the pooled prevalence of NASG
utilization for obstetric hemorrhage was greater in stud-
ies with a sample size below the mean sample size (48.6%,
95% CI: 32.34, 64.86%, 1°=95.57%, P=0.00). However,
the pooled prevalence of NASG utilization for obstetric

Table 2 Characteristics of the included studies in the SRMA of utilization of NASG among obstetric care providers for obstetric

hemorrhage and its predictors in Ethiopia, 2023

Seri no Author Year Region Study design Sample size Prevalence of  Quality
SSI (%)
1 Abreham A et al. [20] 2022 Tigray Cross sectional 338 64.2 Good
2 Zerihun A and Fikrte W [22] 2021 Addis Ababa Cross sectional 388 393 Good
3 Gadisa B et al. [23] 2020 Oromia Cross sectional 220 36.2 Good
4 Birhan T et al. [26] 2023 Amhara Cross sectional 373 394 Good
5 Merkin B et al. [19] 2023 Sidama Cross sectional 403 30.7 Good
6 Yordanos G et al. [24] 2021 SNNP Cross sectional 422 484 Good
7 Wondimnew G et al. [25] 2023 Amhara Cross sectional 244 48.08 Good
Effect size Weight

Study with 95% Cl (%)

Abreham A et ali2022 Bl 6420( 59.08, 69.31) 14.36

Zerihun Abdela and Fikrte Woldeselase/2021 - 39.30( 3437, 4423] 1442

Gadisa B et ali2020 e 36.20( 29.70, 42.70] 1387

Birhan T et all2023 ] 39.40( 3435, 44.45) 14.38

Merkin B et all2023 B 30.71[ 2616, 35.26] 14.54

Yordanos G et al2021 —- 48.40[ 4357, 5323] 1445

Wondimnew G et ali2023 B 4508 38.84, 51.32] 1397

Overall g T 4334 3525, 51.42)

Helerogenely: T %= 111,66, 17 = 94.03%, H* = 16.74

Testof 6 =0; Q(6)=107.58, p=0.00

Testof 8=0:2=1051,p=0.00

N 0 0 6 7

Random-effects REML model

Fig. 2 Forest plot showing the pooled prevalence of NASG utilization for obstetric hemorrhage management among obstetric care providers

in Ethiopia
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Funnel plot
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Pseudo 95% CI ® Studies
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Fig. 3 Funnel plot showing the symmetric distribution of each primary study on NASG utilization for obstetric hemorrhage in Ethiopia, 2023

Effect size Weight

Study with §5% Cl (%)
N<mean sample size

Abreham A et ali2022 —l— 64.20( 59.09, 69.31] 14.36
Gadisa B et al’2020 —— 36.20[ 29.70, 42.70) 13.87
Wondimnew G et ali2023 —— 4508 38.84, 51.32] 1397
Heterogeneity: 7 * = 197.17,1 "= 95.57%, H *= 2257 —eet——— 4360 [ 32.34, 64.86]

Testof & =8, Q2) =48.99, p=0.00

N> mean saample size

Zerihun Abdela and Fikrte Woldeselase/2021 N = 36,30 3437, 4423) 14.42
Birhan T et ali2023 B 39.40 [ 34.35, 44.45] 14.38
Merkin B et ali2023 - 30.71( 26,16, 3526) 14.54
Yordanos G et ali2021 —— 48.40 [ 4357, 53.23] 14.45
Heterogenelty: 1 = 46.80, |~ = 88 50%, H~ = 8 69 ) 30,43 32.30, 46.55)

Test of 8 =8, Q(3)=27.32, p=0.00

Overall —uggfifasa— 43.34[ 3525, 51.42]

Heterogeneity: 1 - = 111.66, 1" =04.03% H " = 16.74
Test of & =8, Q(6) = 107.58, p=0.00

Test of group differences: Qd1)=1.02, p=0.31

30 40 50 60 70
Random-effects REML model

Fig. 4 Forest plot showing subgroup analysis of NASG utilization for obstetric hemorrhage management among obstetric care givers in Ethiopia,
2023



Lake et al. BMC Health Services Research (2024) 24:874

hemorrhage among obstetric care providers in stud-
ies with sample sizes greater than the mean sample size
was lower (39.43%; 95% CI: 32.30, 46.55%, 1>=88.5%,
P=0.00) (Fig. 4). This suggests that there may be a cor-
relation between sample size and the reported prevalence
of NASG utilization, with smaller sample sizes tending
to show a higher prevalence. It is important to interpret
these findings in the context of potential variations and
characteristics associated with studies of different sample
size.

Sensitivity analysis (leave-one-out meta-analysis)

This SRMA utilized a random-effects model, and the
findings indicated that no individual study significantly
influenced the pooled prevalence of NASG utilization
for obstetric hemorrhage among obstetric care providers.
This suggests that the overall prevalence estimate was
robust and not disproportionately influenced by any sin-
gle study, supporting the reliability and generalizability of
the pooled results across the included studies (Fig. 5).

Determinants of NASG utilization for obstetric hemorrhage
in Ethiopia

In this SRMA, variables used by the primary studies
were included to determine the predictors of NASG uti-
lization for obstetric hemorrhage. Hence, obstetric care
providers who have received training on NASG utiliza-
tion, who have good knowledge, who have positive atti-
tude and availability of NASG in the working facility care
providers are the determinants of NASG utilization for
obstetric hemorrhage in Ethiopia. Compared to their
counterparts, obstetric care providers who had received
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training were 3.88 times more likely to use NASG for the
management of obstetric hemorrhage (AOR=3.88, 95%
CI: (2.08-5.37)). The likelihood of utilizing the NASG for
obstetric hemorrhage was two times greater for obstetric
care providers who had good knowledge towards NASG
than their counterparts (AOR=1.99, 95% CI: (1.28-
3.16)). The attitude of health care providers also matters
in the utilization of NASG. Obstetric care providers with
positive attitude have used the device for obstetric hem-
orrhage management about 2.14 times more than those
with negative attitude (AOR=2.14, 95% CI: (1.62-2.75).
The presence or absence of the device in health facilities
also determines its utilization by obstetric care provid-
ers. They are five times more likely to utilize the device
for obstetric hemorrhage if it is available in the hospital
or health center they are working than their counterparts
(AOR=4.89.95% CI: (2.88-8.32)) (Table 3).

Discussion

Obstetric hemorrhage is one of the leading causes of
maternal mortality and severe morbidities. Especially in
resource limited areas, where definitive management is
not easily available, the use of this first aid device has sig-
nificant role in reducing the burden of the problem. This
SRMA was conducted to determine the pooled preva-
lence of NASG utilization for obstetric hemorrhage and
its predictors among obstetric care providers in Ethio-
pia. The result of this SRMA showed that the overall rate
of NASG utilization for obstetric hemorrhage among
obstetric care providers was 43.34% (95% CI. 35.25,
51.42%). This study is in line with studies conducted
in Nigeria [17] and Bayelsa State, Nigeria [29], which

Effect size
Omitted study with 95% Cl - p-value
Abreham Aetall2022 1 39.81( 34,66, 44.96] 0.000
Zerihun Abdela and Fikrte Woldeselase/2021 + - 44.01[34.57,53.45] 0.000
GadisaB etal2020 + 44.49135.35, 5363 0.000
Birhan Tetal2023 . 43993455, 53.44] 0.000
Merkin B et al/2023 ¢ 4549137.30, 5368 0.000
Yordanos Getal/2021 . 4248 33.11,51.85] 0.000
Wondimnew Getal/2023 ‘ 43.05]33.54, 52.55) 0.000
3[5 4'0 4]5 5]0 515

Random-effects REML model

Fig. 5 Sensitivity analysis of NASG utilization for obstetric hemorrhage among obstetric care givers in Ethiopia, 2023
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Table 3 Factors associated with utilization of NASG for obstetric hemorrhage management among obstetric care providers in Ethiopia

Variables Author name/publication year AOR 95% Cl Pooled AOR 95%ClI
Training Abreham A et al./2022 [20] 143 0.62-3.12 3.88 2.08-5.37
Zerihun Abdela and Fikrte Woldeselase/2021 [22] 5469 1.08-24.75
Gadisa B et al./2020 [23] 13.15 481-36.0
Birhan T et al./2023 [26] 33 1.46-7.48
Merkin B et al./2023 [19] 418 2.16-8.07
Yordanos G et al./2021 [24] 29 1.7-4.2
Wondimnew G et al./2023 [25] 22 1.1-44
Knowledge Abreham A et al./2022 [20] 1.06 0.56-1.54 1.99 1.28-3.16
Zerihun Abdela and Fikrte Woldeselase/2021 [22] 1353 0.53-3.48
Gadisa B et al./2020 [23] 3.96 1.67-9.40
Birhan T et al./2023 [26] 1.11 0.62-1.98
Merkin B et al./2023 [19] 25 1.26-4.98
Yordanos G et al./2021 [24] 2 1.7-34
Wondimnew G et al./2023 [25] 52 2.5-10.7
Attitude Abreham A et al./2022 [20] 2.07 0.85-5.03 2.14 1.62-2.75
Zerihun Abdela and Fikrte Woldeselase/2021 [22] 147 0.34-6.25
Gadisa B et al./2020 [23] 3.54 1.37-9.13
Birhan T et al./2023 [26] 1.63 1.14-2.84
Merkin B et al./2023 [19] 2.38 1.18-4.76
Yordanos G et al./2021 [24] 2.5 142-5
Wondimnew G et al./2023 [25] 2.5 1.1-5.7
Availability of NASG Abreham A et al./2022 [20] 3.66 0.66-20.27 4.89 2.88-8.32
Zerihun Abdela and Fikrte Woldeselase/2021 [22] 4.71 2.17-10.26
Birhan T et al./2023 [26] 9.17 5.1-16.46
Merkin B et al./2023 [19] 4.6 1.6-13.24
Wondimnew G et al./2023 [25] 2.7 13-55

revealed that 36.4% and 46.4% of obstetric care provid-
ers respectively, utilize the NASG for obstetric hemor-
rhage management. However, this study showed that the
utilization of NASG for obstetric hemorrhage manage-
ment is much lower than reported in studies conducted
in Ibadan, Nigeria [30], and rural Tanzania [18] which
revealed that 73.7% and 70.8% of obstetric care providers
had utilized the device while managing obstetric hemor-
rhage respectively. This could be due to the variation in
socio demographic characteristics of the study settings
and there might also be differences in the training, avail-
ability of the device in the facility and in the supervi-
sions. Furthermore, the study findings in rural Tanzania
were from an ongoing project of NASG implementation,
which was supported by simulation training, repeated
training and supportive supervisions, increases the level
of NASG utilization. On the other hand, the result of
this SRMA revealed that the utilization level of NASG
is much greater than a study conducted in Ogun state,
Nigeria [16] which indicates that only 22.7% of obstetric
care providers utilize the device while managing obstetric
hemorrhage.

In addition, obstetric care providers who had received
training on NASG, having good knowledge, having a
positive attitude and availability of the device in the facil-
ity were significantly associated with the utilization of
NASG for obstetric hemorrhage management in Ethio-
pia. One of the determining factors of NASG utiliza-
tion is receiving training, which revealed that obstetric
care providers who received training on NASG use are
3.88 times more likely to utilize the device for obstetric
hemorrhage management than their counterparts. This
is consistent with studies conducted in rural Tanzania
[18]. A possible explanation for this association is that
attending training helps obstetric care providers improve
the basic knowledge and skills of NASG application and
eventually increases the utilization level of the device for
obstetric hemorrhage.

The association between NASG utilization and knowl-
edge of the obstetric care providers were also tested. The
result showed that having good knowledge of NASG use
increases the likelihood of NASG utilization while man-
aging obstetric hemorrhage by 1.99 times more than their
counterparts. This is because having good knowledge
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enhances the promptness and certainty of obstetric care
providers toward NASG utilization while managing
obstetric hemorrhage. This study is supported by stud-
ies conducted in Ogun state [17]. However, there was
no association between knowledge and utilization of the
device in a study conducted in Ibadan, Nigeria [30]. This
could be due to the small sample size they used, which
included 140 obstetric care providers.

The utilization of NASG for obstetric hemorrhage
management was also determined by the attitudes of
obstetric care providers towards NASG use. Thus, the
likelihood of utilizing NASG for obstetric hemorrhage
management among obstetric care providers with a posi-
tive attitude is 2.16 times greater than their counterparts.
This may be explained by the fact that most of inspiring
factors for obstetric care providers’ NASG utilization are
a result of positive attitudes. On the other hand, the posi-
tive attitude of obstetric care providers is basically driven
by their belief in the effectiveness and safety of NASG for
managing obstetric hemorrhage. This finding is consist-
ent with a study conducted at Adeoyo maternity teach-
ing hospital, Ibadan [30]. However, a study conducted
in selected hospitals in Ondo state [31], revealed the
absence of association between NASG utilization and the
attitude of obstetric care providers.

The likelihood of utilizing NASG for obstetric hemor-
rhage management among obstetric care providers work-
ing in a facility where NASG is available is 4.89 times
greater than those who work in facilities, where NASG
is not available. This result is supported by a study con-
ducted in Nigeria [32], specialist hospital Sokoto [33]
and Ibadan, Nigeria [30]. The possible explanation might
be due to availing the device in the facility shows the
commitment to utilize the device for obstetric hemor-
rhage management. Furthermore, the recommendation
of WHO and FIGO as an element of obstetric hemor-
rhage management motivates the obstetric care provid-
ers to utilize the device in hand. The findings of SRMA
underscore the urgency of implementing comprehensive
interventions to enhance the knowledge and attitude of
obstetric care providers. Continuous training initiatives
and supportive measures are crucial components of these
interventions. It is imperative that all stakeholders engage
proactively in training efforts and ensure the widespread
availability of NASG in healthcare facilities. This con-
certed approach is essential for improving the utilization
of NASG in the management of obstetric hemorrhage.
Furthermore, there is a clear call for scholars to delve
into investigating the potential facilitators and chal-
lenges associated with NASG use. Incorporating a quali-
tative approach in future research endeavors is expected
to yield valuable insights that can contribute to a more
nuanced understanding of NASG utilization. Despite the
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efforts to minimize limitations in this SRMA, it is impor-
tant to acknowledge certain constraints. The inclusion of
only seven studies identified by the search strategy and
the necessity to compare findings with primary studies
due to the absence of similar reviews are acknowledged
limitations. Moreover, the power of Egger’s test for pub-
lication bias may be compromised when the number of
included primary studies is low, especially in the pres-
ence of significant heterogeneity among the studies.
These limitations should be considered when interpret-
ing the results of this SRMA.

Conclusion

The pooled prevalence of NASG utilization for manag-
ing obstetric hemorrhage among obstetric care providers
was low. This emphasizes the imperative need for metic-
ulously crafted intervention plans aimed at increasing the
utilization of NASG. Such interventions are essential not
only for saving the lives of women but also for prevent-
ing potential short- and long-term disabilities. The study
identified key factors associated with the use of NASG,
including receiving training, good knowledge, positive
attitudes, and the availability of the device in healthcare
facilities. The results highlight the significance of enhanc-
ing the knowledge and attitude of obstetric care providers
through continuous training and support. Furthermore,
policymakers and stakeholders are urged to prioritize the
widespread availability of the NASG devices in all health
facilities. This concerted effort is crucial for promoting
and improving the use of NASG in the management of
obstetric hemorrhage.
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