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Abstract
Background: Lack of well-functioning referral and quality of the service are challenges for many of the developing countries
health care system. This study evaluated the referral transport services for maternal and newborn care in Ethiopian health
facilities.

Methods: The study used 2016 Ethiopian Emergency Obstetric and Newborn care assessment data. All public and private health
facilities that provided maternal and newborn health services were included in the study. The data analysis was done on a total
of 3,804 facilities.

Results: Overall, in this study only 17% (95% CI: 16-18) of health facilities had their dedicated functioning ambulance (motor
vehicle, motorcycle, or tricycle ambulance). Among these, reports of using the ambulance for non-emergency transport were
common. Use of the ambulance for transporting client’s home was reported by 48% (95% CI: 44-52) of facilities. A total of 62%
health facilities provided by district health o�ces. Hospitals/MCH centres had almost 5 times (95% CI: 3.16, 7.12) more likely to
have ambulance on-site compared with health centres/speciality clinics. The urban-based health facilities were three times (aOR
=2.86, 95% CI: 2.29, 3.58) more likely to have ambulance onsite than their counter. Availability of ambulance on-site in public
facilities was found to be 80% and 63% less to that of private owned and private-for-pro�t health facilities. Facilities that didn’t
provide onsite obstetric surgery were also less likely to have an ambulance on-site. There was no signi�cant difference in
ambulance availability for the facilities that have referred in/out and in the provision of 24/7 service for emergency obstetric
and newborn care. There is no relation between institutional delivery and availability of ambulance on-site (ρ=0.14).

Conclusions: In this study, low ambulance availability for emergency referral for maternal and newborn cases in Ethiopian
facilitates was observed. There is a disparity in the availability of Ambulance onsite by regions facility location and type of
health facility. No effect of referral transport service on-site availability on institutional deliveries was noted. An ambulance is
mandatory for interconnected health centers to hospital referrals. However, this needs to be backed up with an adequate supply
of basic and emergency obstetric care at all facilities.

Introduction
An integrated referral system that connects communities to facilities and lower facilities with a higher level is fundamental to
improving maternal and newborn health outcomes and is critical to link emergency care timely to the next level. Readily
available ambulances are necessary to bridge the time between complication onset and receiving de�nitive care. Emergency
referral for maternal and newborn health care can be understood as a complex system to establish and sustain, especially in
countries where maternal and newborn mortality is high and where the health system and public infrastructure are already weak
(1).

Maternal mortality ratios remain high in much of sub-Saharan Africa. Lack of emergency referral and access to emergency
obstetric care (EOC) is one of the major factors contributing to this mortality(2). An estimated 303,000 women die every year
from causes related to pregnancy or childbirth, with a further 23 million developing life-threatening complications (3,4).

Recognizing the need to provide timely and affordable medical care, and provision of inter-facility transfer referral and
transporting those who need emergency medical attention by ambulance is a key strategy to reduce maternal, infant, and child
mortality (5–7). Since referral of health care seekers to reach different types of care is a vital component of maternal and
newborn health (MNH) services, especially in the case of obstetric and newborn emergencies where health seekers must reach a
high level of care in a small and often fatal window of time (8).

Establishing a responsive emergency referral and transportation mechanisms for referrals require tightly interwoven
components that can quickly interact and safely transfer a woman from the site of complication onset to a de�nitive level of
care (8,9). The referral can more effectively be addressed when understood as a systems issue, it is critical for bridging and
linking levels of care for mothers and newborns with life-threatening complications, however, creating an effective referral
system is complex (10,11).
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Despite some issues has been clari�ed concerning referrals in ambulances, currently, there are no published studies that look at
implementation status and the use of ambulance service for emergency referrals. Therefore, this study aims to assess the
implementation status and the use of ambulance service for emergency referrals of maternal and newborn care in Ethiopia.

Methods

Study design
Emergency and Obstetric and New-born Care (EmONC) assessment was done in 2016 among public and private health facilities

that provided maternal and newborn health services.

Study Participant
All eligible hospitals (referral, general, primary), health centres and all eligible private (for-pro�t and not-for-pro�t) facilities

(hospitals, MCH Specialty Centres, MCH Specialty Clinics, and Higher Clinics) were included in the study.  Eligibility was

determined by three characteristics: 1) health facilities classi�ed as a higher clinic or above as per the Food, Medicine and

Health Care Administration and Control Authority of Ethiopia (FMHACA). 2) The facility reported having attended births in the

last 12 months, and 3) the facility was deemed functional, i.e. the facility was not under construction and was at least minimally

operational. The survey included 4,385 health facilities in all nine regions and two city administrations.

Based on information from the FMHACA, Regional Health Bureaus, and the Central Statistical Agency (CSA) and �ndings of the

2014 Ethiopia SPA+ census(12), a master facility list was created. The data management team removed all duplicates on the

list. Two additional categories of facilities were removed – 11 facilities were not accessible due to unrest and at two facilities

staff refused to allow the team to administer the questionnaires. Table 1 shows the process of attrition from the master facility

list to the �nal database.

Table 1: Distribution of universe of facilities visited and attrition process, by region, Ethiopia EmONC, 2016           
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Facilities
on MOH
master

list

Facilities
identi�ed

during
�eldwork
(not on
the list)

Total
potential
facilities

to be
surveyed

Facilities
found to
be non-

functional

Facilities
were

duplicates,
closed,

non-
existent,
demoted
to health

posts, etc.

Medium
clinics

and
"other"
clinics

Facilities
with no

deliveries

Facilities
to be

surveyed
but were

not1

Facilities
refused to

participate2

Final
database

ational 4,249 338 4,587 258 202 167 143 11 2 3,804
                   

egion                    
igray 293 23 316 2 11 16 31 0 1 255

Afar 85 11 96 2 12 0 15 0 0 77
Amhara 1,021 39 1,060 46 98 26 14 0 0 876

romia 1,423 115 1,538 78 23 25 7 0 0 1,405
omali 196 42 238 51 6 6 14 0 0 161
-Gumuz 46 7 53 7 0 2 1 0 0 43
NNP 811 40 851 21 27 10 10 10 0 773
ambella 35 1 36 2 3 0 3 1 0 27
arari 12 11 23 1 1 4 2 0 0 15

A Ababa 298 44 342 47 31 76 36 0 1 151
 Dawa 29 5 34 1 0 2 10 0 0 21
Facilities not visited due to unrest in Konso and Gambella.
Refusals from facilities on MOH list and among facilities added in the �eld based on the result of the last visit.

Data collection instruments
The EmONC assessment utilized 14 facility-based modules or data collection instruments plus modules for each woreda/

districts, zone, region, and one national module. However, this study analysis mainly used the data comes out form module 1

and 11.

The assessment tools include Identi�cation of Facility and Infrastructure, Human Resources, Essential Drugs, Equipment, and

Supplies. Most of the tools were developed in a way to address the WHO health system building blokes. We developed an

electronic data collection template using CSPro 6.1.  Module 1 asses the service delivery and availability and module 11 deals

on the referral system of the health facilities.

Data collection

Organization of data collection (�eldwork)
The �eldwork took a total of 8 months that was began in mid-May and ended in mid-December 2015. We recruited individuals

with either a bachelor's or master's level education and health background to serve as �eld staff. The �nal staff breakdown for

the assessment included four central coordinators (two survey coordinators and two data managers), 13 regional coordinators,

and 186 data collectors (plus eight alternates), 62 of whom served as team leaders.

Data management and analysis
Data entry, cleaning, and analysis were done using CSPro 6.1 and STATA 14, and SPSS version 25.  The data collection tools

were administered directly using a tablet, called the CAPI (computer-assisted personal interviewing) mode. Data transferring
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from the �eld to the o�ce was done using the Internet File Streaming System (IFSS). ArcGIS ArcMap 10.4.1 software was used

to create maps. Multiple logistic regression was done using Stata 14 (Version 14.0, Stata Corp LP, College Station, Texas, USA)

and SPSS version 25 statistical software.

Variables
Four main stratifying variables were used in the analysis in addition to selected variables: 1) Region consisted of the 11

administrative units established by the government, two of which are city administrations (Addis Ababa and Dire Dawa). 2)

Facility type was collected originally in eight categories: referral or specialized hospital, general hospital, primary hospital, health

centre, MCH specialized centre, MCH specialized clinic, higher clinic and “other.” The “other” group was examined closely and

when appropriate a facility was recoded into one of the other seven categories, but most of the “others” did not provide MCH

services. For this analysis the seven categories were collapsed into two: 1) referral or specialized, general, and primary hospitals

and MCH specialized centres, and 2) health centres, MCH specialized clinics, and higher clinics.

3) Managing authority was de�ned by four categories: government or public; NGO or not-for-pro�t; private-for-pro�t; and mission

or faith-based. However, for this analysis these four categories were collapsed into three: 1) public or government, 2) private-for-

pro�t, and 3) private not-for-pro�t (including NGO, mission, or faith-based). 4) Urban or rural classi�cation was determined by

the respondent of Module 1: Identi�cation of Facility and Infrastructure. 

Quality control
Data quality checks were done both at �eld and o�ce level. These involved multiple steps along a continuum of training, data

collection in the �eld, and data processing at central level. Quality assurance began with the recruitment of �eld staff. Each data

collector was given a hard copy manual of the assessment guidelines and they had soft copies of their instruction manuals on

their tablet.

Team leaders, regional coordinators and the central data managers played a critical role in the correct completion of all the

questionnaires.

A four weeks of intensive training was given to the �led team. During the training, a two-day �eld activity at nearby health

facilities was arranged to provide �led staff an opportunity to practice data collection in actual health facility before the start of

�eld data collection. Team leaders and regional coordinators received additional training in data quality control procedures and

�eldwork coordination. Three rounds of pretesting took place to detect problems in the �ow of the questions, gauge the length

of time required for interviews, and identify problems in the understanding of terms and concepts.

Data �les were extracted, reviewed, and checked for errors and inconsistencies. Secondary editing was done by at the o�ce.

Data cleaning included range checking, data structure, and a selected set of checks for internal consistency. All errors detected

during machine editing were corrected. Before analysis, further steps were taken to ensure unique identi�cation numbers,

validation of location of health facility, and the re-coding of "other" responses. The data are owned by the government of

Ethiopia through EPHI.

Ethical consideration
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Mainly, a letter of ethical approval was granted by the Scienti�c and Ethical Review O�ce of EPHI. During the DCTs, the trainers

introduced the data collectors to principles of con�dentiality and ethics in data collection. No person’s identi�ers (except that of

the team leader and regional coordinator) was recorded on any of the modules. Permission to enter each facility, to interview the

different employees was requested from the person-in-charge at the beginning of each visit. The response from the medical

director, matron and all other respondents was always respected. The teams carried an o�cial letter of cooperation from the

Regional Health Bureaus and the districts Health O�ces.  

 

Results

Description of the study respondents
Table 2 describes the results of the data collection in terms of how many facilities assessed overall. The response rate was 100

percent. The �nal database of 3,804 facilities that shows the distribution of type of facility in every region and by type of

managing authority is described under Table 2.

Table 2: Number of facilities by facility type, region, and managing authority, Ethiopia EmONC, 2016

 Variables Facility type Total
Referral/

specialized
hospital

General
hospital

Primary
hospital

MCH
speciality

centre

Health
centre

MCH
speciality

clinic

Higher
clinic

Total 30 103 160 23 3,459 16 13 3,804
                 
Region                
Tigray 3 16 20 1 213 2 0 255
Afar 0 1 5 1 70 0 0 77
Amhara 5 10 41 2 814 2 2 876
Oromia 7 25 41 4 1,324 2 2 1,405
Somali 0 6 4 0 147 0 4 161
Benishangul-
Gumuz

0 2 1 0 40 0 0 43

SNNP 4 13 43 0 709 2 2 773
Gambella 0 1 0 0 26 0 0 27
Harari 1 5 0 1 8 0 0 15
Addis Ababa 9 21 3 14 93 8 3 151
Dire Dawa 1 3 2 0 15 0 0 21
                 
Managing
authority

               

Government/public 29 63 143 1 3,424 0 2 3,662
Private-for-pro�t 1 33 13 14 1 12 9 83
Private-not-for-
pro�t

0 7 4 8 34 4 2 59

Availability of ambulance and means of transportation
Only, 646 (17%) of all facilities reported that they had at least one type of functioning motorized ambulance on-site while 150 (3-

4%) had ambulances on-site that required repair. Seventeen percent reported a motor vehicle ambulance and 152 (4%) a

motorcycle or tricycle ambulance. Regionally, Benishangul-Gumuz was the best-equipped region (74% of facilities) and Oromia
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and SNNP were the regions least well supplied with ambulances on-site (8-9% of facilities). Regarding facility types, hospitals

were more likely than mid-level facilities to have an ambulance on-site: 20 (87%) of MCH speciality centres had an ambulance

on-site but only 13% of health centres had one. Government facilities had a smaller percentage of facilities reporting at least one

motorized ambulance on-site (16%) than the two private sector groups (58-69%). Thirty percent of urban facilities and only 9%

of rural facilities reported a motorized ambulance. It appears that precisely those facilities in locations that will be most in need

of transportation for referral were those with the lowest percentages of ambulance ownership – rural facilities and government

health centres.

Table 3 shows the percentage of facilities with some type of ambulance on-site, either a motor vehicle ambulance or a

motorcycle or tricycle ambulance. The question to the facility manager referred to ambulances on-site, therefore, these �gures

do not capture the ambulances stationed at district health o�ces and do not accurately measure the overall availability of

ambulances.

Table 3: Percent of facilities with on-site ambulance transport and whether it was functional or needed repair, by type of ambulance,

region, facility type, managing authority, and location, Ethiopia EmONC, 2016
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 Variables Number
of

facilities

   At least one motor
vehicle ambulance

  At least one
motorcycle/tricycle

ambulance

  Has at least one type of
functional motorized

ambulance1

  Available,
functional

Available,
needs
repair

  Available,
functional

Available,
needs
repair

 

National 3,804   17% 4%   4% 3%   17%
                   
Region                  
Tigray 255   20% 5%   5% 2%   20%
Afar 77   40% 8%   10% 6%   40%
Amhara 876   16% 5%   6% 5%   17%
Oromia 1,405   9% 2%   1% 1%   10%
Somali 161   57% 14%   14% 5%   58%
Benishangul-
Gumuz

43   70% 26%   37% 33%   74%

SNNP 773   10% 2%   3% 2%   11%
Gambella 27   26% 7%   4% 0%   26%
Harari 15   53% 0%   0% 0%   53%
Addis Ababa 151   36% 6%   3% 0%   36%
Dire Dawa 21   62% 0%   10% 0%   62%
                   
Facility type                  
Referral/specialized
hospitals

30   83% 23%   10% 0%   83%

General hospitals 103   79% 17%   11% 4%   81%
Primary hospitals 160   55% 10%   8% 4%   56%
MCH speciality
centres

23   87% 4%   0% 0%   87%

Health centres 3,459   12% 3%   4% 3%   13%
MCH speciality
clinics

16   25% 0%   0% 0%   25%

Higher clinics 13   31% 0%   0% 0%   31%
                   
Managing authority                  
Public/government 3,662   15% 4%   4% 3%   16%
Private-for-pro�t 83   69% 5%   5% 0%   69%
Private-not-for-
pro�t2

59   54% 5%   5% 0%   58%

                   
Location                  
Urban 1,497   29% 6%   7% 4%   30%
Rural 2,307   9% 2%   2% 2%   9%
1 The facility has either a motor vehicle ambulance, a motorcycle or tricycle ambulance, or another type of motorized
ambulance. Two cases quali�ed as ambulances under the category of "another" type of motorized ambulance for a total of
663 facilities.
2 Includes NGO, faith-based, or mission facilities.

 

Ambulance distribution per population

Table 4 depicted that the number functioning motorized vehicle ambulances to the population in each region by combining each

health facility’s self-reported number of functional motorized ambulances on-site and the districts health o�cer’s report of how

many public ambulances the districts had. We then calculated the size of the population that each ambulance served on
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average: served by public ambulances only, and by public and privately managed ambulances. Of the 1,417 ambulances

reported only 121 were managed by private-for-pro�t and not-for-pro�t facilities. Nationally, there was one public ambulance for

every 71,000 population but when all ambulances are considered there was one public or private ambulance for every 64,900

population. Addis Ababa appears to be the area that most bene�ts from the existence of private ambulances: while there was

only one public ambulance for every 111,700 population, that drops to 37,600 people when considering both public and private

ambulances. Globally, the ratio tends to vary widely depending on many factors, including transportation strategy (are

ambulances used for convalescent vs. urgent vs. true emergencies?), the tiered response system, availability of training, time of

day, and usage patterns.  Generally, urban ambulances tend to serve a larger population than ambulances located in rural areas

Table 4: Ratio of functioning motorized vehicle ambulances to population, by region, Ethiopia EmONC, 2016

 
 Variables

Population Number of
ambulances at

private1

facilities

Number of public
ambulances reported

by district health
o�ce2

Total
ambulances
(public and

private)

The ratio of
public

ambulances to
population

The ratio of public
and private

ambulances to
population

             
National 92,085,000 121 1,304 1,417 1:71,053 1: 64,986
             
Region            
Tigray 5,151,000 4 118 122 1: 43,652 1:42,221
Afar 1,768,000 4 39 43 1:45,333 1: 41,116
Amhara 20,771,000 12 280 292 1:74,182 1: 71,133
Oromia 34,575,000 19 431 450 1:80,220 1: 76,833
Somali 5,599,000 5 103 108 1:54,359 1: 51,842
B-Gumuz 1,035,000 2 30 32 1:34,500 1: 32,344
SNNP 18,720,000 10 245 255 1:76,408 1: 73,411
Gambella 422,000 1 12 13 1:35,167 1: 32,461
Harari 238,000 3 5 8 1:47,600 1: 29,750
Addis
Ababa

3,353,000 59 30 89 1:111,767 1:37,674

Dire
Dawa

453,000 2 11 13 1:41,182 1:34,846

1 Includes private-for-pro�t and private-not-for-pro�t facilities.  Private-not-for-pro�t includes NGO, faith-based and mission
facilities.
 2 Includes ambulances placed at public health facilities and at district health o�ces (not all district o�ces were visited as
part of the survey, so this slightly underestimates the total). For Addis Ababa and Dire Dawa, we used only the number of
ambulances reported on-site at public facilities for these regions.

Facility accountability around the use of transport
Using the ambulance fort transportation was common in Ethiopian facilities. To explore the extent to which ambulances were

used for purposes other than emergency client transport, facilities with ambulances were asked if the ambulance was used for

eight speci�c purposes (Figure 1). Almost half (48 %) of facilities said that they use the ambulance to take clients home, 25% for

conducting immunization campaigns, 23% to pick up or distribute supplies, 20% for carry corpses, and 20% for outreach. The

practice of taking clients home was highest among the health centres and clinics and higher in rural areas than in urban.

Figure 1: Percent of facilities with a functional motorized ambulance that used the ambulance for non-emergency transport purposes,

Ethiopia EmONC, 2016
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Factors associated with facilities with ambulance on-site

Factors associated with the availability of ambulance onsite at the health facility was presented in Table 5. In �nal model, after

adjusting for other factors, Hospital/MCH centres, being an urban facility, facilities in Afar, Oromia, Somali, Benishangul-Gumuz

and Dire Dawa region, facilities managed by Public/government and Private-for-pro�t, and facilities that provides obstetric

surgery within the facility were the factors that had a statistically signi�cant association with ambulance availability on-site in

the facilities.

The odds of ambulance availability onsite were lower by 53% for facilities that reside in Oromia region compared with facilities

that reside in Tigray region (AOR=0.47, 95% CI: (0.31 - 0.71).  Facilities in Afar region had about four times higher odds of being

with ambulance than facilities in Tigray region (AOR=3.51, 95% CI: 1.90 - 6.51). The odds of being with an ambulance were

increased by 24% for each unit increase in facility ever received a referred woman or newborn from another facility for care

(AOR=1.24, 95% CI: 0.99 - 1.55).

Similarly, urban facilities had about three times higher odds of ambulance available than those rural facilities (AOR=2.87, 95%

CI: 2.29 - 3.58). Facilities managed by the public and Private-for-pro�t were also a signi�cant factor in determining ambulance

availability. In this regard, the odds of ambulance availability were lower by 80% for facilities managed by public authority

compared with facilities managed by private-not for pro�t (AOR=0.20, 95% CI: 0.104 - 0.382) and 63% for facilities managed by

private-for-pro�t compared with facilities managed by private-not for pro�t (AOR=0.37, 95% CI: 0.15 - 0.89). 

Facilities that didn't provide emergency surgery were found to have more than 50% lower to have an ambulance in their facility.

Provision of 24/7 service for obstetric and new-born care and the performance of facilities for referred in/out was not found to

be associated with availably of onsite ambulate in surveyed facilities. 

Table 5: Factors associated with facilities with ambulance on-site (motor vehicle ambulance, motorcycle/motorized tricycle

ambulance, and other types of ambulance)
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Variables P-value cOR (95% CI) P-value aOR (95% CI)
Facility type        
Hospital/MCH centers 0.000 14.36(11.09-18.57) 0.000 4.74(3.16-7.12)**
Health centrs/MCH clinics 0.000 0.16    
Urban/rural        
Urban 0.000 4.22(3.54-5.03) 0.000 2.86(2.29-3.58)**
Rural 0.000 0.11    
Region        
Tigray 0.000 0.26 0.000  
Afar 0.001 2.57(1.48-4.44) 0.000 3.51(1.90-6.51)**
Amhara 0.569 0.91(0.64-1.28) 0.452 1.17(0.78-1.77)
Oromia 0.000 0.41(0.29-0.58) 0.000 0.47(0.31-0.71)
Somali 0.000 5.35(3.46-8.27) 0.000 8.27(4.94-13.85)**
Benishangul-Gumuz 0.000 11.09(5.24-23.45) 0.000 14.91(6.64-3.49)**
SNNP 0.000 0.49(0.34-0.713) 0.006 0.54(0.347-0.84)
Gambella 0.536 1.34(0.54-3.32) 0.062 2.59(0.95-7.02)
Harari 0.006 4.36(1.51-12.55) 0.452 1.72(0.42-7.13)
Addis Ababa 0.000 2.25(1.44-3.52) 0.367 0.77(0.43-1.36)
Dire Dawa 0.000 6.19(2.44-15.72) 0.004 5.81(1.72-19.55)**
Managing authority        
Public/Government 0.000 0.15(0.09-0.26) 0.000 0.20(0.11-0.38)**
Private-for-pro�t 0.089 1.82(0.91-3.67) 0.026 0.37(0.15-0.89)**
Private-not for pro�t 0.363 1.27 0.000  
Facility ever refer a woman or newborn to another facility for care
Yes 0.000 0.13(0.08-0.22) 0.602 0.83(0.41-1.68)
No 0.069 1.64    
Facility ever received a referred woman or newborn from another facility for care
Yes 0.000 2.58(2.17-3.08) 0.051 1.24(0.99-1.55)
No 0.000 0.13    
Provide emergency obstetric care 24/7
Yes 0.000 0.22    
No 0.012 2.94(1.27-6.83) 0.673 1.32(0.37-4.77)
Provide newborn care for 24/7
Yes 0.000 .215    
No 0.001 2.21(1.41-3.46) 0.637 0.84(0.40-1.75)
Distance from the nearest facility that provides obstetric surgery?
Provide Surgery (on-site) 0.000 1 0.000 1
<50KM 0.000 0.05(0.04-0.07) 0.000 0.35(0.22-0.58)**
>51 KM 0.000 0.08(0.06-0.11) 0.002 0.46(0.28-0.76)**
Institutional delivery and Ambulance use ρ=0.14  

 

Discussion
Availability of ambulance onsite in Ethiopian facilities were only 646(17%). Being Hospital/MCH centres, urban located health
facility, regions, managing authority, provision of obstetric surgery within the facility were the factors that had a statistically
signi�cant association with the availability of ambulance on-site.

In the current study, no association was noted with the number of institutional delivery and availability of ambulance in the
facility or onsite. Similarly, with a slight different result has been revealed in the study done in India, which showed only 6%
institutional deliveries made through the use of ambulance for Intra Facility Transfer (13). Furthermore, a systematic review
aimed to provide evidence of the effect of community-based loan funds for ambulance has shown improved utilization of
health facilities and reduction of maternal mortality among the groups where the community-based loan funds were
implemented (alongside other interventions) (11). On the contrary, the study done in rural Mali have revealed Maternal mortality
rates decreased more among women referred for emergency obstetric care than among those who presented to the district
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health centre without a referral(14). Con�rmed that the availability of well function refere4all system has contribution morbidly
and mortality.

Other studies reveal that pregnant women were not able to arrange transportation to
reach any facility
which has resulted in the death(15). Similarly, in this study use of an ambulance to take the client to home is very low. It is
proven that ambulance serves availability onsite improve care service on this vulnerable population, Maternal and new-born
(14,16). This is one of the cost-effective strategies that should be executed in all areas of the country to improve maternal
newborn care use(17). However in this study, we don’t go further to investigate the cost-effectiveness.

In the current study, the variation in the availability of Ambulance at the regional level is high; which is supported by evidence
that discussed the large geographic variability in ambulance use and determined by personal factors such as; patient health
status and SES (18). The geographic variation of the ambulance availability and use is not further investigated in this study
since this study didn’t use individual-level data.

The present study has strengths and some limitations. This is the �rst study which investigated the availability of ambulance
on-site and its associated factors in Ethiopia. The study has also included almost all health facilities that provide delivery
service in Ethiopia. However, the study has some limitations. The study looks factors associated with the availability of
ambulance from the perspective of the health sector only, however, there are different factors beyond the health sector. Unable
to compare with other similar studies was another limitation of this study.

Conclusion And Recommendation
The availability for motorized functioning ambulance onsite was very low in Ethiopian facilities. The proportion of ambulance
available to the population was also found to be very low. Public and private-for-pro�t owned, rural located facilities, facilities
that are below the level of hospital, that doesn’t provide obstetric surgery onsite were less likely to have functionating motorized
ambulance onsite. This call up to the regional and federal ministry of health to work on the procurement and distribution of the
vehicle for those facilities with that of particular characteristics.

List Of Abbreviation
AOR

Adjusted Odds Ration

CAPI
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Food, Medicine and Health Care Administration and Control Authority

IFSS

Internet File Streaming System
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Statistical Package for Social Science
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World Health Organization
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Figures

Figure 1

Availability and distribution of at least one type of functioning motorized ambulance on-site that is reported by the surveyed
3804 facilities, 2016, Ethiopia
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Figure 2

Percent of facilities with a functional motorized ambulance that used the ambulance for non-emergency transport purposes,
Ethiopia EmONC, 2016


