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Background: Obstetric hemorrhage (OH) causes more than 25% of the maternal deaths 
across the world annually. A significant number of these deaths can essentially be prevented 
with a skilled birth attendant and having all-inclusive emergency obstetric care technologies. 
One of these promising technologies is to utilize non-pneumatic anti-shock garment (NASG). 
Despite this fact, there are limited studies on the utilization of NASG in Ethiopia.
Objective: The aim of this study was to assess the utilization rate and factors associated 
with non-utilization of NASG in the management of obstetric hemorrhage in public health-
care facilities of Northern Ethiopia.
Methods: An institution-based cross-sectional study was conducted from December 2017 to 
February 2018 involving 338 randomly selected healthcare providers working in the maternity 
healthcare facilities. Data were collected using pre-tested and self-administered questionnaires. 
Data were entered and analyzed using STATA version 14.0 statistical software package. The 
result was displayed using descriptive, bivariate, and multivariable logistic regression analysis to 
identify independent predictors of non-utilization of NASG at a P-value≤0.05.
Results: About 121 (35.80%; 95% CI=30.68–41.16%) of the health workers did not utilize 
NASG, and 217 (64.20%; 95% CI=58.84–69.32%) utilized NASG. Being females, with adjusted 
odds ratio (AOR)=2.21 (95% CI=1.06–4.63), use of NASG in previous works to manage OH, with 
AOR=0.1 (95% CI=0.02–0.48), having perceived skill to use the garment in the facility, with 
AOR=0.10 (95% CI=0.01–0.79), were significantly associated with the non-utilization of NASG.
Conclusion: There was a lower rate of NASG utilization among the healthcare providers for the 
management of obstetric hemorrhage. Being a male care provider, having no experience of using 
NASG to manage PPH, and having perceived skill to use the garment in the healthcare facility 
were significantly associated factors for the non-utilization of the NASG. Due emphasis should 
be given to the utilization of NASG to manage obstetric hemorrhage by addressing the identified 
modifiable factors for non-utilization of NASG by healthcare workers.
Keywords: maternal and child health, non-pneumatic anti-shock garment, Ethiopia

Plain Language Summary
Globally, more than 25% of the maternal deaths are caused by obstetric hemorrhage. Postpartum 
hemorrhage accounts for more than 30% of all maternal deaths. NASG is a part of the 
resuscitation measures to help control the sequelae of bleeding. Evidence proved that it is very 
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important to stabilize mothers with obstetric hemorrhage and hypo-
volemic shock. Even though utilization of NASG is proven at 
reducing the sequelae of obstetric hemorrhage, little is known 
about the utilization rate and factors associated with non- 
utilization among the healthcare providers in Tigray. Respondents 
were asked about the utilization of NASG for the management of 
obstetric hemorrhage. Knowledge and attitude of obstetric hemor-
rhage and NASG-related questions were assessed and determined 
quantitatively. Of the 338 healthcare workers, only 217 (64.20%; 
95% CI=58.84–69.32%) reported that they did utilize NASG for the 
management of obstetric hemorrhage. There were a high number of 
healthcare providers who did not utilize NASG for management of 
obstetric hemorrhage.

Due emphasis should be given to utilization of NASG to man-
age obstetric hemorrhage by addressing the identified modifiable 
factors for non-utilization of NASG by healthcare workers.

Introduction
Worldwide, about five million maternal deaths are attributed 
to pregnancy related complications.1 Three Asian (India, 
Pakistan, Afghanistan) and three African (Nigeria, Ethiopia, 
and the Democratic Republic of Congo) countries alone 
covered more than 50% of the maternal deaths all over the 
world.2,3 Over 99% of maternal deaths occurred in develop-
ing countries, where pregnant women live in rural areas or 
have numerous barriers to promptly reaching skilled care.4 In 
Ethiopia, regardless of marked enhancements in the utiliza-
tion of maternal health services, the Maternal Mortality Rate 
(MMR) remains high.5–7

Annually, obstetric hemorrhage alone causes more than 
25% of maternal deaths across the world.8–10 It is the 
largest direct cause of maternal mortality worldwide11 

and it is estimated to have killed around 500,000 women 
as a result of hemorrhage within a few hours of delivery.12 

The proportion of maternal deaths attributable to PPH 
varies considerably between developed and developing 
countries.13 Proper management of PPH can save many 
lives, though it depends on a number of factors, like the 
accessibility and availability of healthcare facilities, 
skilled birth attendant, timely diagnosis, treatment, and 
adequacy of blood transfusion services.14,15

A significant number of maternal deaths can essentially be 
prevented using skilled birth attendants and having all- 
inclusive emergency obstetric care technologies16,17 and pro-
vision of comprehensive emergency obstetrical care 
(CEmOC).18 One of the promising technologies is the use of 
NASG, otherwise known as “life wrap”.16 The International 
organization of the Global Library of Women’s Medicine 
(GLOWM), International Federation of Gynecology and 

Obstetrics (FIGO), and World Health Organization (WHO) 
all recommend the use of the NASG. NASG is a first aid 
device and resuscitation measure to help control the sequelae 
of bleeding. Evidence proved that it is very important to 
stabilize women experiencing hypovolemic shock secondary 
to obstetric hemorrhage.19–21 The NASG is applicable for 
obstetric hemorrhage, which includes antepartum, intrapar-
tum, and postpartum hemorrhages.22 Evidence suggests that 
NASG is essential to keep women stable while waiting for 
blood transfusion and surgeries at sophisticated referral facil-
ities or to manage hemorrhage in delays and transports to 
referral healthcare facilities.23

In Ethiopia, NASG was introduced as a pilot project in 
Oromia and Tigray regions in 2011 by the Clinton Health 
Access Initiative (CHAI) and later on it was scaled up to 
many other health facilities in Ethiopia.24 However, ensuring 
the availability of NASG alone cannot guarantee its use in the 
management of the obstetric hemorrhage. Rather, proper uti-
lization of NASG is mandatory to reduce maternal mortality. 
In line with the scale up of the NASG, there were limited data 
on the utilization of NASG in Ethiopia in general and in Tigray 
region in particular. Hence, this study aimed to assess the 
utilization rate and factors associated with the non-utilization 
of NASG in the management of obstetric hemorrhage by the 
healthcare providers working in maternal healthcare facilities 
of Mekelle city, Northern Ethiopia. This study may reflect the 
context of northern Ethiopia and other regions of Ethiopia.

Materials and Methods
Study Setting and Design
The study was conducted in public healthcare facilities in 
Mekelle city by using an institution-based cross-sectional 
study design from December 2017 to February 2018. 
Mekelle city is located 780 km from the capital city of 
Ethiopia, Addis Ababa. The city had around 586,897 resi-
dents in 2015 and had seven sub-cities and 10 health centers, 
two public general hospitals, and one referral hospital.25

Study Population
All selected healthcare providers working in maternity 
care of the selected public healthcare facilities.

Eligibility Criteria
Inclusion Criteria

● Healthcare providers registered in the human 
resources of the healthcare facility who have been 
working in the maternity services.
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Exclusion Criteria
Healthcare providers who had been on leave at the time of 
data collection time.

Sample Size Determination
The sample size was calculated using a single population 
proportion formula.

n ¼
z2p 1 � pð Þ

d2 

where, Zα/2 = critical value of the normal distribution at α/ 
2, p is the expected proportion of utilizing NASG, q is the 
expected proportion of NASG non-utilization, and d is the 
marginal error.

n ¼
1:9620:5 1 � 0:5ð Þ

0:052 

n<10,000 so, the final sample size (nf) was calculated as 
nf = N�n

Nþn
384*1,550/384+1,550=307=742,656/1,934=308
After including 10% of non-responsiveness, the final 

total sample size was 338.

Sampling Procedure
The sampling technique was simple random sampling. To 
come up with the sample, all the registered maternal care 
providers in 13 public healthcare facilities (three hospitals 
and 10 health centers) were accessed and listed in an excel 
spreadsheet. Finally, using their employee identification as 
a sampling frame, the required sample size was selected 
using simple random sampling by lottery method 
(Figure 1).

Variables
Dependent Variable

● Utilization of NASG

Independent Variables
● Sociodemographics

○ Age
○ Professional category
○ Work experience in years
○ Gender

● Health system factors
○ Availability of NASG
○ Trained on using NASG
○ Availability of other ways of treating PPH
○ Availability of funds supporting to use NASG
○ Perceived as having skill of using NASG

● Knowledge of NASG
● Attitude towards NASG

Operational Definitions
● NASG Utilization: Use of NASG for the manage-

ment of obstetric hemorrhage.
● Good knowledge: A score greater than 50% from 

the provided knowledge questions.
● Healthcare provider: Skilled healthcare provider 

working in the departments of maternity care.
● Favorable attitude: Feeling and thoughts about uti-

lizing NASG and obstetric hemorrhage with a score 
of greater than 50% of the provided attitude 
questions.

● Having perceived skill to use the garment in the 
facility: Self-report of having skill to use NASG in 
the healthcare facility.

● Lack of experience: Having no experience in apply-
ing the NASG during emergency to manage obstetric 
hemorrhage.

● Trained human power at the facility: Presence of 
healthcare provider trained on NASG in the respec-
tive healthcare facility.

Data Collection Methods
Instruments
A structured questionnaire was used to collect the data using 
an interviewer. The questionnaires contained questions to 
capture information on socio-demographic, perceived skill 
of using NASG, availability of NASG, knowledge, and atti-
tude towards utilization of the NASG. The questionnaire was 
prepared from various literature considering the study area 
situation. The questionnaire was standardized by senior pro-
gram experts and researchers on maternal health. The ques-
tionnaire was initially established in English and then 
translated to the local language, Tigrigna.

Data Collection Process
Eight diploma midwives who have experience in data 
collection but not working in the selected healthcare facil-
ities were recruited and trained in data collection. In addi-
tion, two supervisors were recruited to supervise all 
activities in the data collection. Fully completed question-
naires were entered into STATA version 14.

Data Quality Assurance
To confirm data quality and validity, the questionnaires 
were designed from different literature. Both English and 
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Tigrigna versions of the questionnaire were crosschecked 
by an independent bilingual expert. To maintain the qual-
ity of the questionnaire, about 5% of the total sample size 
was piloted by a similar population in Wukro public gen-
eral hospital. Data in the questionnaires were checked 
daily for their consistency and completeness by the super-
visors. Respondents were re-interviewed for any incom-
plete and inconsistent information to ensure quality.

Data Management and Analysis
A Likert scale was created by presenting respondents with 
a series of negative and positive attitude statements with 
five possible responses. For positive statements, responses 
including agree and strongly agree were labeled as “favor-
able”, and strongly disagree, disagree, and undecided were 
labeled as “unfavorable”. For negative statements, 
responses including agree, strongly agree, and undecided 
were labeled as “unfavorable”, and disagree and strongly 
disagree were labeled as “favorable” responses.

Data were analyzed using STATA version 14. Data 
were cleaned by running frequencies to each variable to 
check outliers, inconsistencies, and missed values for 
accuracy purposes. The normality of the continuous vari-
ables was checked using scatter plots. Descriptive statistics 
were done on different demographic variables and NASG 
utilization.

The outcome variable was utilization; those who uti-
lized NASG were coded as “0” and those who did not 
utilize were coded as “1”. Variables significant at 
a P-value≤0.05 in the unadjusted (bivariate) analysis 
were entered into multivariable logistic regressions to 
identify the independent predictors. Adjusted Odds Ratio 
(AOR) estimates were obtained and interpreted at 95% CI. 
As the prediction of the outcome was using a logistic 
regression model, goodness of fit was tested using the 
Hosmer–Lemeshow test (HL test).

Results
Socio-Demographic Characteristics
About 250 (74%) of the respondents were female care 
providers, and 53% of them were nurses. About 26.6% 
and 14.2% of them were midwives and doctors, respec-
tively. The average age of the care providers was 35.29 
years, with a standard Deviation (SD) of ±8.87 years. 
Similarly, the average years of experience of the care 
providers was 10.24 years with SD of ±9.31 (Table 1).

Utilization of NASG
About 121 (35.80%; 95% CI=30.68–41.16%) of the 
healthcare providers reported that they did not utilize 
NASG and 217 (64.20%; 95% CI=58.84–69.32%) of 
them reported that they did utilize NASG for the manage-
ment of obstetric hemorrhage (Figure 2).

Factors Affecting NASG Non-Utilization
Bivariate Analysis
In the unadjusted analysis, being female with a Crude 
Odds Ratio (COR)=2.50 (95% CI=1.42–4.41), age with 
COR=1.04 (95% CI=1.02–1.07), being a BSc nurse with 
COR=5.06 (95% CI=2.28–11.21), being a diploma nurse 
with COR=4.33 (95% CI=1.65–11.37), year of work 
experience with COR=1.03 (80% CI=1.01–1.05), use of 
NASG to manage obstetric hemorrhage in previous works 
with COR=0.05 (95% CI=0.01–0.23), and having per-
ceived skill to use the garment in the facility with 
COR=0.17 (95% CI=0.04–0.72) were statistically signifi-
cant factors for the non-utilization of the NASG 
(Table 2).

Figure 1 Schematic presentation of sampling procedure for NASG utilization 
among the healthcare providers working in the public healthcare facilities in 
Mekelle city.
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Multivariate Analysis
In the adjusted analysis of the multivariate logistic regres-
sion, females with AOR=2.21 (95% CI=1.06–4.63), use of 
NASG in previous works to manage PPH with AOR=0.1 
(95% CI=0.02–0.48), and having perceived skill to avail 
use the garment in the facility with AOR=0.10 (95% 
CI=0.01–0.79) were significantly associated with the non- 
utilization of the NASG (Table 2).

Discussion
This study was aimed to assess the utilization rate and factors 
associated with non-utilization of NASG in the management of 
obstetric hemorrhage in public healthcare facilities of Northern 
Ethiopia. This study revealed that there were 64.20% (95% 
CI=58.84– 69.32%) healthcare providers who were utilizing 
NASG for the management of obstetric hemorrhage. In the 
adjusted analysis; males, non-utilization of NASG in previous 
works to manage obstetric hemorrhage, and perceived to avail 
garment in the healthcare facility were the identified factors 
associated with the non-utilization of the NASG.

The utilization of NASG in this study was lower com-
pared to a study conducted in Nepal in 2014 which reported 
all nurses and midwives used NASG in the management of 
obstetric hemorrhage.26 This difference may be attributed to 
the limited experience in the use of NASG to manage 
obstetric hemorrhage in healthcare facilities of Tigray, 
Ethiopia. However, the utilization of NASG in this study 
was better compared to a study reported from primary 
healthcare, Jos North LGA of Plateau state, Nigeria 
(14.1%),27 Jimma public hospitals (36.2%),28 Ibadan, 
Nigeria, and Sokoto State Specialist Hospital (35%) in 
both study areas25,29 and Bayelsa State Nigeria (46.4%) 
and Benin Central Hospital (42%) of the respondents used 
NASG in the management of obstetric hemorrhage.30,31 

These differences might be attributed to the study setting 
or study designs. Similarly, different healthcare providers 
may have different levels of practice. For example, mid-
wives may have a better level of utilization since they are 
mostly involved with the management of obstetric hemor-
rhage. The other reason for the variation of NASG utiliza-
tion might be due to country-to-country difference in 
scaling up and awareness creation among the healthcare 
providers. Increasing the utilization and coverage of the 
NASG requires the involvement of local NASG champions, 
greater NASG awareness among policymakers and clini-
cians, as well as a strong advocacy and political will,32 

which all have a significant impact on NASG utilization 
among the healthcare providers working in maternity care.

In the adjusted analysis, it has been shown that the odds 
of non-utilization of NASG to manage obstetric hemorrhage 
was almost 2-times higher among female care providers 
compared to males, while all other variables were kept con-
stant with AOR=2.21 (95% CI=1.06–4.63). There were no 
accessed studies that showed an association between sex and 
non-utilization of the NASG. On the other hand, use of 
NASG in previous works to manage obstetric hemorrhage 

Table 1 Socio-Demographic Characteristics of Healthcare 
Providers Working in Public Healthcare Facilities in Mekelle 
City, North Ethiopia, February 2018 (N= 338)

Variables Category Frequency Percentage

Sex Male 88 26
Female 250 74

Age Mean±SD 35.29±8.87

Professional category Doctor 48 14.2
BSc Nurse 143 42.3

BSc 

Midwife

67 19.8

Diploma 

Nurse

38 11.2

Diploma 
midwife

23 6.8

aOther 19 5.6

Years of work 

experience (338)

Mean±SD 10.24±9.31

Note: aAnesthesia, emergency surgery health officer.

Figure 2 Utilization of NASG among healthcare providers working in public 
healthcare facilities in Mekelle city, North Ethiopia, February 2018 (n= 338).
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Table 2 Unadjusted and Adjusted Analysis of Factors Associated with Non-Utilization of NASG Among the Healthcare Providers 
Working in Public Healthcare Facilities in Mekelle City, North Ethiopia, February 2018

Variables NASG Utilization COR [95% CI] AOR [95% CI]

Yes (%) No (%)

Sex (n= 335)  
Male  

Female

69 (31.80) 

148 (68.20)

19 (15.70) 

102 (84.30)

1 [Ref.] 

2.50 [1.42–4.41]**

1[Ref.] 

2.21 [1.06–4.63]**

Age±SD (n=335) 34.17±8.28 37.30±9.56 1.04 [1.02–1.07] ** 1.01 [0.95–1.07]

Professional category (n= 335)  
Doctor  

Degree Nurse  

Degree Midwife  
Diploma Nurse  

Diploma Midwife  

Other

39 (17.97) 

66 (30.41) 

62 (28.57) 
19 (8.76) 

20 (9.22) 

11 (5.07)

9 (7.44) 

77 (63.64) 

5 (4.13) 
19 (15.70) 

3 (2.48) 

8 (6.61)

1 [Ref.] 

5.06 [2.28–11.21] *** 

0.35 [0.11–1.12] 
4.33 [1.65–11.37] ** 

0.65 [0.16–2.67] 

3.15 [0.98–10.09]

1[Ref.] 

2.35 [0.84–6.57] 

2.33 [0.69–7.83]

Years of work experience (n= 335) 9.31 ± 8.59 11.93± 10.33 1.03 [1.01–1.05]* 1.02 [0.96–1.08]

Heard of anti-shock garment (n=335)  

Yes  

No

201 (92.63) 

16 (7.37)

111 (94.07) 

7 (5.93)

1 [Ref.] 

0.79 [0.32–1.98]

Use of NASG in previous works (n=334)  

I do not know  
To manage OH  

To manage abortion

2 (0.93) 
213 (98.61) 

1 (0.46)

18 (15.25) 
100 (84.75)

1 [Ref.] 
0.05 [0.01–0.23] ***

1[Ref.] 
0.10 [0.02–0.48]**

Clearly identified section of NASG (n=335)  

No  

Yes

178 (82.03) 

39 (17.97)

101 (83.47) 

20 (16.53)

1 [Ref.] 

1.11 [0.0.61–2.00]

Having perceived skill to use the NASG in the facility (n=335)  
Yes  

No  

I do not know

194 (90.65) 

20 (9.35)

117 (96.69) 

2 (1.65) 

2 (1.65)

1 [Ref.] 

0.17 [0.04–0.72]*

1[Ref.] 

0.10 [0.01–0.79]**

Knowledge (n=335)  

Poor  
Good

31 (13.77) 
193 (86.23)

15 (12.94) 
99 (87.06)

1 [Ref.] 
0.94 [0.65–1.78]

Attitude (n=335)  
Unfavorable  

Favorable

10 (4.61) 

207 (95.39)

11 (9.09) 

110 (90.91)

1 [Ref.] 

2.07 [0.85–5.03]

Availability of other ways of treating OH (n=329)  

Yes  

No

55 (26.07) 

156 (73.93)

36 (30.5) 

82 (69.49)

1 [Ref.] 

0.80 [0.49–1.32]

Practicing effective management of 3rd stage of labor (n=330)  

Yes  
No

96 (45.28) 
116 (54.72)

43 (36.44) 
75 (63.56)

1 [Ref.] 
0.80 [0.49–1.32]

Lack of experience of work that can apply NASG (n=337)  
Yes  

No

167 (77.31) 

49 (22.69)

92 (76.03) 

29 (23.97)

1 [Ref.] 

1.07 [0.63–1.82]

(Continued)
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was a significant predictor of non-utilization of the NASG. 
The odds of non-utilization of NASG was 90% less likely 
among care providers who had no experience in the use of 
NASG to manage OH compared with care providers who did 
not have the experience to use NASG for the management of 
obstetric hemorrhage while all other variables were kept 
constant, with AOR=0.10 (95% CI=0.02–0.48). Even though 
there were no previous studies which describe the strength of 
association of non-utilization of NASG with the previous 
works of experience to manage OH; there were cross- 
sectional studies in 2017 in primary healthcare, Nigeria, 
which showed that non-availability and inexperience of the 
garment were the main hindrances of NASG utilization.13,33 

This is because having no experience on utilization of NASG 
in previous works may have lower reinforcement on the 
current utilization of the NASG.

Having perceived skill to use the garment in the facility 
was also a significant predictor of non-utilization of NASG 
among the maternal healthcare providers. The odds of 
non-utilization of NASG was 90% less likely among care 
providers who have perceived to avail garment compared 
to those who did not perceive to avail garment at the 
healthcare facility, while all other variables were kept 
constant with AOR=0.10 (95% CI=0.02–0.48). The find-
ing of this study was similar to the study conducted in 
Ondo-State, in primary healthcare, Nigeria, which found 
that awareness about the existence of NASG was high 
among the respondents.27 Availing NASG does not suffice, 
but additionally creating awareness and skill of utilization 
of NASG in the healthcare facilities is crucial.

Strengths and Limitations of the 
Study
The tool was piloted in a similar facility to validate the 
research tool. As this is a cross-sectional study, it is not 

possible to establish causation between the independent 
and dependent variables.

Conclusions
There was a lower rate of NASG utilization among the 
healthcare providers for the management of obstetric 
hemorrhage. Being a male care provider, having no experi-
ence of using NASG to manage PPH, and having per-
ceived skill to use the garment in the facility were 
significantly associated factors for the non-utilization of 
the NASG. Due emphasis should be given to utilization of 
NASG to manage obstetric hemorrhage by addressing the 
identified modifiable factors for non-utilization of NASG 
by healthcare workers.

Abbreviation
AOR, Adjusted Odds Ratio; CEmOC, Comprehensive 
Emergency Obstetrical Care; CHAI, Clinton Health Access 
Initiative; CI, Confidence Interval; COR, Crude Odds Ratio; 
DALYs, Disability Adjusted Life Years; FIGO, Federation of 
Gynecology and Obstetrics; GLOWM, Global Library of 
Women’s Medicine; HL, Hosmer–Lemeshow; M, Kilometer; 
MMR, Maternal Mortality Ratio; MU, Mekelle University; 
NASG, Non-pneumatic Anti-Shock Garment; OH, Obstetric 
Hemorrhage; PPH, Post-Partum-Hemorrhage; SD, Standard 
Deviation; WHO, World Health Organization.

Data Sharing Statement
The data used to support the findings of this study are avail-
able from the corresponding author upon reasonable request.

Ethics Approval and Consent to 
Participate
Ethical approval and clearance were obtained from the ethical 
review committee of the School of Nursing, Mekelle 

Table 2 (Continued). 

Variables NASG Utilization COR [95% CI] AOR [95% CI]

Yes (%) No (%)

Having NASG at the facility (n=337)  
Yes  

No

214 (99.07) 
2 (0.93)

117 (96.69) 
4 (3.31)

1 [Ref.] 
3.66 [0.66–20.27]

Availability of trained human power at the facility (n=333)  

Yes  

No

192 (89.72) 

22 (10.28)

110 (92.44) 

9 (7.56)

1 [Ref.] 

0.7 [0.32–1.61]

Notes: *P-value≤0.05; **P-value≤0.01; ***P-value≤0.001; Multivariate goodness of fit, Hosmer–Lemeshow test (P-value=0.7845), which means the model was adequately 
fitted.
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University (MU). Institutional permission was obtained from 
the Tigray Regional Health Bureau (TRHB) and Mekelle city 
health office after communicating with a formal letter from the 
school of nursing, MU. All participants were informed about 
the purpose of the study and written consent was obtained 
from the respondents to participate in the study. All procedures 
performed in this study were in accordance with the ethical 
standards of the institutional and/or national research commit-
tee and with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards. There were no 
personal identifiers in the data collection and report synthesis.
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