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Background: Road traffic injuries are among the most important causes of morbidity and mortality and
cause substantial economic loss to households in Ethiopia. This study estimates the financial risks of
seeking trauma care due to road traffic injuries in Addis Ababa, Ethiopia.

Methods: This is a cross-sectional survey on out-of-pocket (OOP) expenditures related to trauma care in
three public and one private hospital in Addis Ababa from December 2018 to February 2019. Direct med-
ical and non-medical costs (2018 USD) were collected from 452 trauma cases. Catastrophic health expen-
ditures were defined as OOP health expenditures of 10% or more of total household expenditures. Addi-
tionally, we investigated the impoverishment effect of OOP expenditures using the international poverty
line of $1.90 per day per person (adjusted for purchasing power parity).

Results: Trauma care seeking after road traffic injuries generate catastrophic health expenditures for 67%
of households and push 24% of households below the international poverty line. On average, the medical
OOP expenditures per patient seeking care were $256 for outpatient visits and $690 for inpatient visits
per road traffic injury. Patients paid more for trauma care in private hospitals, and OOP expenditures
were six times higher in private than in public hospitals. Transport to facilities and caregiver costs were
the two major cost drivers, amounting to $96 and $68 per patient, respectively.

Conclusion: Seeking trauma care after a road traffic injury poses a substantial financial threat to Ethiopian
households due to lack of strong financial risk protection mechanisms. Ethiopia’s government should en-
act multisectoral interventions for increasing the prevention of road traffic injuries and implement uni-
versal public finance of trauma care.
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impoverishing health expenditures (IHE) each year due to seeking
health care [4,5].

Introduction

Financial risk protection is a primary objective of health sys-
tems [1,2]. Countries now aim to achieve universal health coverage
(UHC), defined as all people having access to needed health ser-
vices without financial hardship [3]. However, economic hardship
from out-of-pocket (OOP) health expenditures is substantial [4,5].
Globally, about 800 million people are at risk of catastrophic health
expenditures (CHE), and about 100 million individuals are at risk of
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The high level of OOP expenditures on health care is an impor-
tant cause of poverty, especially in countries where OOP expen-
ditures are the primary financing source for health systems [4,5].
Road traffic injury (RTI) related emergency care can be a signifi-
cant contributor to OOP expenditures, with CHE and IHE due to
severe injuries and expensive lengthy hospital stays in many low-
and middle-income countries (LMICs) [6-9].

The burden of injury has increased rapidly in LMICs over recent
years [10]. In particular, RTIs were the leading cause of injury glob-
ally and accounted for 26% of the injury burden in 2017 [10]. RTIs
disproportionally affect LMICs, where 85% of all global RTI fatalities
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were reported in 2018 by the World Health Organization [11]. With
27 deaths per 100,000 population, Ethiopia has one of the highest
RTI death rates in sub-Saharan Africa [10-13].

The broader cost of health care can be composed of direct med-
ical costs (such as the costs of medication, imaging, and labora-
tory, physician consultation fees, hospital stays, procedures) and
direct non-medical costs (such as transportation costs, attendant
expenses, and food expenses).

Around 30% of all health care costs for road traffic injuries
come from direct OOP payments in Ethiopia [12]. This situa-
tion, combined with an increasing burden of injuries and RTIs,
makes Ethiopian families particularly vulnerable. A study from In-
dia found that households paid on average $400 and $369 for both
direct and indirect medical costs for hospital care after road and
non-road traffic injuries, respectively [9,14]. However, there is lim-
ited evidence on the financial risk of trauma care after RTIs in sub-
Saharan Africa and Ethiopia. Having RTI as the second cause of un-
intentional injury [15], evidence of the economic impact of RTI in
Ethiopia is important. Such evidence is highly needed when con-
sidering universal public finance and scale-up of emergency care.

Therefore, in this paper, we aim to estimate the magnitude and
intensity of the burden of OOP expenditures associated with RTI
care in public and private hospitals in Addis Ababa, Ethiopia’s cap-
ital city.

Methods

We conducted a hospital-based cross-sectional observational
study among RTI patients who sought trauma care in Addis Ababa,
Ethiopia.

Study design and setting

Addis Ababa is the capital city of Ethiopia, with an estimated
population of about 3.5 million in 2018 [16]. Addis Ababa and sur-
rounding towns roughly account for 59-65% of all vehicles and 75%
of all RTIs in Ethiopia [17-19]. There are 12 public and 46 private
hospitals in Addis Ababa, but only three public and four private
hospitals have a trauma care unit.

We surveyed three public hospitals (ALERT hospital, AaBET hos-
pital, and Tikur Anbessa hospital) and one private hospital (Yor-
danos orthopedics hospital) in Addis Ababa.. These hospitals were
selected based on their high caseload of trauma care and their ge-
ographic proximity to "black spots" (i.e., areas with frequent RTIs)
[20].

All victims of RTIs seeking care as either outpatient or inpatient
care at the surveyed hospitals were eligible to participate. We ex-
cluded patients on their first 24 h of care to avoid interviewing
patients in time of distress for ethical reasons.

A previous study conducted in public hospitals in Addis Ababa
found that about 37% of emergency visits for RTIs were severe in-
juries [21]. The arrangement of third-party insurance covers only
2000 ETB ($70), which is not sufficient to cover major injuries
requiring further investigation, such as computerized tomography
(CT) scan or advanced emergency care.

We determined a sample size of 478 patients by assuming 30%
CHE among the wealthiest quintile (Q5), a 20%-point difference
with the poorest quintile (Q1) and a 5% non-response rate, using
the following formula building on methods from a previously pub-
lished study [21]:

n = (Zy) +Zﬂ)2* Pl(lf(l:l):r:zi(;*l’z)
value of the normal distribution at «/2 (i.e., for a confidence level
of 95%, o is 0.05, and the critical value is 1.96), Zg is the critical
value of the normal distribution at 8 (e.g., for a power of 80%, 8 is
0.2, and the critical value is 0.84), and p; and p, are the expected
sample proportions of the two groups.

, where Z,, is the critical
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We purposely selected three public hospitals based on the spe-
cialty of care they provide (predominantly trauma or referral cen-
ter for trauma care) and one private hospital based on geographic
proximity to the black spots mapped by road traffic authority.
At the hospital level, we used the size of the patient burden of
the hospitals from their 2010 Ethiopian fiscal year annual report
(2017/18) to determine the sample proportion allocated to each
hospital. All eligible individuals were sequentially recruited from
outpatient follow-up clinics and inpatient wards until the target
sample in each facility was fulfilled.

Data collection

Data collection was conducted from December 1, 2018, to
February 30, 2019. We used a structured questionnaire adapted
from Tolla et al. [22]. The questionnaire was developed in En-
glish and translated to Amharic, Ethiopia’s official language. The
Ambharic version of the questionnaire was used for face-to-face in-
terviews with patients or their caretakers led by trained nurses
(n = 3) and one emergency care professional to conduct the data
collection after pilot testing in one public hospital in Addis Ababa.
The principal investigator performed random on-site visits during
interviews, checked random hospital records (n = 20), and made
random phone calls (n = 20) to patients for data validation and
quality assurance. We also assigned head nurses in each hospital’s
trauma unit to oversee the data collection activities alongside the
supervisor (the principal investigator). Administered questionnaires
were collected at the end of the day from the enumerators to pre-
vent possible data manipulation.

We used exit interviews at the outpatient pharmacy or pro-
cedure room for outpatient data gathering. We gathered any ex-
penses related to outpatient trauma care for the current and pre-
vious visits during the interview. We also asked for any costs in the
prior inpatient stays for all outpatient care-seeking participants.
We administered an inpatient questionnaire at the last inpatient
day or discharge, in consultation with the responsible nurse in the
ward for release plans. As for outpatient, we gathered informa-
tion on the past expenses of outpatient care for all inpatient care-
seeking participants.

Additionally, we gathered data on sociodemographic character-
istics, household expenditures, household living conditions, num-
ber of outpatient visits in the past year, and financial sources
to cover the cost of RTI for each survey participant. We defined
household income as the average income of economically active
household members from formal employment or self-employment
(after tax), including any cash transfer or gift to the household.
We calculated annual household expenditures from household ex-
penses for food items, utilities, education, housing, clothing, and
health care. Costs were collected in the form of either monthly av-
erage or annual expenditures, based on the household’s expendi-
ture items, and were translated into annual expenses if collected
per month.

Both household expenditures and OOP expenses were collected
in Ethiopian Birr (ETB) and converted into 2018 USD using the av-
erage exchange rate for the year 2018 (1 USD = ETB 28.574) [23].

Out-of-pocket (OOP) expenditures

We projected OOP expenses from outpatient visits and inpa-
tient admissions for which we had OOP expenditures and the
total number of outpatient visits and inpatient admissions. For
both inpatient stays and outpatient visits, the total OOP expen-
ditures were the sum of OOP expenditures of direct medical
costs (e.g. costs of medication, imaging and laboratory, physi-
cian consultation fees, hospital stays) and direct non-medical costs
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(e.g. transportation costs, attendant (caretaker) expenses, and food
expenses).

Measuring cases of catastrophic health expenditures (CHE)

We counted CHE cases at a threshold of 10% of annual house-
hold consumption and 40% of household non-food consumption.
Based on the 10% threshold, a given household would experience
CHE when annual OOP payments on RTI exceed 10% of annual
household expenditures. To account for the fact that a large part
of households’ income is spent on food items, especially in low-
income settings, we also used household expenditures after food
and basic necessity items were deducted (capacity to pay) [24]. In
such cases, a CHE case would occur when OOP payments exceed
40% of household non-food consumption.

Measuring incidence and intensity of CHE

We expressed the incidence of CHE as a headcount (H), which is
the proportion of households that incurred catastrophic payments,
as shown in the formula below [24]. Define an indicator E;, which
equals 1 if % > Z, and 0 otherwise (T; is OOP health expenditures,
X; is total holusehold expenditures and Z is a given threshold), and

we count: H = % % E;, where N is the sample size.
i=1
The CHE headcount H however fails to capture the amount
by which a household can exceed the given threshold. The catas-
trophic payment overshoot (O) can capture the average degree
by which a payment (as a proportion of total expenditures) ex-
ceeds the threshold Z [24]. Define the household overshoot as 0; =

Ei((%) —Z), then the overshoot is the average given by O = % 0;

L=

Impoverishment

We analyzed the degree of impoverishment due to OOP expen-
ditures associated with trauma care using the household as a unit
of measure with adjusting the expenses for the household compo-
sition. A household is impoverished by OOP health spending when
its consumption expenditures are above the poverty line yet fall
below it after deducting OOP health spending from them: this only
applies to those households above the poverty line [24]. To esti-
mate the extent of impoverishment due to OOP health spending,
we used the international poverty line of $1.90 (PPP) per person
per day. We categorized households along wealth quintiles using
annual per capita total household consumption expenditures. We
ranked the households in increasing order (from poorest to rich-
est, where the first 20% and last 20% of households constituted the
first and fifth quintiles, respectively) [24].

Factors affecting CHE and OOP

Multivariate logistic regressions of the possible factors affecting
CHE and OOP were conducted with variables including residence,
income level, age of patient, diagnosis, occupation, type of health
facility visited and whether or not there was hospitalization.

We also tested the significance of variations of OOP across
wealth quintiles, by facility type (private vs. public), and by resi-
dence.

Results
Sociodemographic and economic characteristics of participants

The study recruited 478 individuals, of whom five did not agree
to participate (three from public hospitals and two from the pri-
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Table 1
Sociodemographic characteristics, types of injury, and numbers of vis-
its of participants.

Sex Number (%)
Male 318 (70%)
Female 134 (30%)
Age (years)

0-14 29 (6%)
15-24 103 (23%)
25-39 216 (48%)
40-59 80 (18%)
> 60 24 (5%)
Educational level

No formal education 56 (12%)

Primary school
High school

163 (36%)
136 (30%)

Certificate level education 42 (9%)
Degree level education + 55 (12%)
Marital status

Married 227 (50%)
Never married 210 (47%)
Widow 9 (2%)
Divorced 6 (1%)
Occupation

Private/Self employee 201(44%)
Student 84 (19%)
Government employee 46(10%)
Farmer 43 (9%)
Unemployed 39 (9%)
Home stay mum 35 (8%)
Retired 4 (1%)
Residence

Outside of Addis Ababa 268 (59%)
Addis Ababa 184 (41%)
Body site of injury

Lower limb 194 (43%)
Multiple 76 (17%)
Upper limb 63 (14%)
Head 52 (11%)
Pelvic 30 (6%)
Spinal 11 (3%)
Other 26 (5%)
Number of patients by visit type Number
Outpatient only visit 217
Inpatient only visit 67
Inpatient/outpatient mixed visit 168
Public only hospital visit 391
Private only hospital visit 34
Public/private mixed visit 27
Household size

Mean (SD) 4.5 (2.1)
Median 4

Annual household expenditures (USD)

Mean (SD) 2520 (1896)
Median 2050
Annual non-food household expenditures (USD)

Mean (SD) 1368 (1630)
Median 956

vate hospital). We excluded 21 participants from the analysis be-
cause of incomplete responses. We included 452 participants (95%
response rate) in the final analysis: 79 (17%) from the private hos-
pital, and 373 (88%) from public hospitals. Participants were re-
cruited from outpatient (n = 232) and inpatient units (n = 220),
while 15% (n = 67) of the participants received outpatient care
only and 48% (n = 217) received inpatient care only.

Most study participants were men (70%) and the majority (71%)
of the participants were in the age group 15-39 years. Nearly 60%
of the participants came from rural or semi-urban regions of the
country, and the others were residents of Addis Ababa (Fig. 1). The
mean household size of participants was 4.5 (Table 1). The me-
dian and mean annual total household expenditures were $2520
and $2050, respectively, of which 46% accounted for annual food
expenditures. Extremity injuries were the most common injury, ac-
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e site of RTIs
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Fig. 1. The sites of the road traffic accidents approximately located to the nearest towns.

counting for 57% of the cases, followed by multiple injuries (17%)
and head injuries (11%) (Table 1).

OOP expenditures and CHE cases

The mean and median OOP expenditures for trauma care after
RTI was $947 and $395, respectively. OOP expenditures for inpa-
tient trauma care at private hospital were six times higher than
at public hospital while it was threefold higher for outpatient care.
The two main drivers of direct medical expenses were surgical pro-
cedures and drug expenses accounting for $102 and $91 of the av-
erage costs, respectively, and the mean attendant expenses ($96)
and transport expenses ($68) were the two most important causes
of the indirect medical costs (Table 2). The total transport expenses
for patients and attendants from Addis Ababa was $40 in average
while the total average expenses for attendants and patients com-
ing from outside of Addis Ababa was $86. The overall average OOP
expenditures increased across wealth quintiles, and the wealthiest
quintile spent nearly twice as much as the poorest quintile. We
saw similar patterns across wealth quintiles for inpatient and out-
patient care distinctly (Fig. 2 and Table 3).

The incidence and intensity of CHE at a 10% threshold, 25%
threshold, and 40% threshold of non-food spending are shown in
Table 3. The overall headcount shows that 67% of the households
experienced CHE (10% threshold), while at a 40% threshold, the in-
cidence was 56%. CHE would decrease across quintiles: the poor-
est quintile experienced 1.2 times higher CHE rates (10% threshold)
and 1.5 times higher CHE rates (40% threshold) than the wealthiest
quintile (Table 3). Mean overshoot would similarly decrease across
quintiles (10% threshold) except at the 3rd and 4th quintile for the
40% threshold (Table 3).
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OOP expenditure across wealth quintile and facility type
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Fig. 2. Out-of-pocket (OOP) expenditures (2018, USD) across wealth quintiles and
per facility type for road traffic injury associated with trauma care in public and
private hospitals in Addis Ababa, Ethiopia (2018).

Magnitude of impoverishment

OOP medical expenses for trauma care pushed 24% of house-
holds into poverty, while 36% of households were already under
the international poverty line ($1.90 per day, PPP). The poorest
quintiles were the most affected. As shown on the Pen’s parade
graph (Fig. 3), many households are pushed below the poverty line
with some remarkable spikes in each quintile.
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Table 2

Out-of-pocket expenditures (USD) on trauma care disaggregated by
type of hospital visit, patient residence, and the type of expenses for
road traffic injury associated with trauma care in public and private
hospitals in Addis Ababa, Ethiopia (2018).

Summary Mean (SD) Median
Total out-of-pocket costs (N = 452) 947 (1843) 395
Public (N = 391) 625 (961) 350
Private (N = 34) 3430 (3716) 2100
Public & private mixed (N = 27) 2474 (3935) 1190
By hospital visit type

Outpatient (N = 244) 444 (1317) 87
Public (N = 198) 282 (609) 87
Private (N = 19) 932 (1397) 129
Public & private mixed (N = 27) 1281(3264) 63
Inpatient (N = 435) 770 (1348) 350
Public (N = 351) 527 (758) 333
Private (N = 57) 2989 (3066) 3000
Public & private mixed (N = 27) 1192 (1519) 385
By residence of the patient

Addis Ababa 881(1806) 245
Outside of Addis Ababa 992 (1869) 511
By type of expenses (N = 452)

Direct medical costs

Procedure (surgery) 102 (390) 0
Drug 91 (313) 7
Hospital stay (bed) 55 (222) 3
Laboratory & Imaging 24 (65) 1
Indirect medical costs

Transport 68 (109) 27
Attendant expenses 96 (193) 35
Other expenses 73 (50) 0

By diagnosis at admission

Head injury (N = 52) 827 (1233) 350
Upper limb injury (N = 63) 1104 (2621) 434
Lower limb injury (N = 194) 1137 (1987) 458
Spinal injury (N = 9) 914 (1826) 159
Pelvic fracture (N = 30) 1112 (1853) 604
Chest injury (N = 2) 2100 (1039) 2100
Abdominal injury (N = 1) 227 227
Other injuries (N = 49) 809 (1363) 470

Coping mechanisms

Households used various coping mechanisms to overcome OOP
expenditures. Household income (62% of the time) and household
savings (48% of the time) were used to fund OOP expenditures.
Support from friends and family was also a significant financial
source for 36% of the households (accounting for $740 on average).
Only 7% of the households had partial or full insurance, and an-
other 7% obtained support from the vehicle owner or driver caus-
ing the accident. Five percent of households sold assets, whilst 7%
of households borrowed money to cover their expenses.

Factors affecting CHE and OOP expenditures
Total OOP expenses for trauma care varied by patient residence.

The residents of Addis Ababa had mean OOP expenditures of $818
(median of $245), while residents from outside Addis Ababa had

Table 3
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Fig. 3. Effect of out-of-pocket (OOP) payments for road traffic injury associated
with trauma care on Pen’s parade of household expenditure distribution in Addis
Ababa, Ethiopia (2018).

mean OOP expenditures of $992 (median of $ 510) (Table 1). In the
multivariate analysis, four variables were associated with trauma
care-related CHE: hospitalization (aOR: 10.8; 95% Cl: 5.4-24.8), be-
ing in the most deprived quintile (aOR: 2.2; 1-4.9), residence out-
side of Addis Ababa (aOR: 2.95; 1.8-4.8) and care-seeking at pri-
vate facilities (aOR: 6.5; 2.6-15.8). However, there is no statisti-
cally significant difference in CHE with the size of the patient’s
household, gender, age, and educational level. A one-way ANOVA
analysis for degree of difference with OOP expenditures as re-
sponse variable and place of first admission (government vs. pri-
vate) showed a significant difference between private and govern-
ment facilities;- F(1398) = 76.12; P < 0.001).

Discussion

OOP expenditures and CHE cases for trauma care constitute a
high proportion of household income in Ethiopia. To our knowl-
edge, this is the first attempt to estimate the financial risk asso-
ciated with trauma care after RTI in Ethiopia. Despite highly sub-
sided care (by the Ethiopian government), the very high levels of
CHE seem unique in comparison with results from similar settings
(e.g., India [25]) and CHE levels associated with other health ser-
vices in Ethiopia [22,32,33]. We can attribute the high CHE re-
lated to trauma care for RTI in Ethiopia to two main factors: high
OOP expenditures at the point of care with limited prepayment
schemes and poor access to trauma care with long waiting time
[26,27].

The limited number of trauma units that are concentrated in
Addis Ababa makes it more challenging to access safe and effective
trauma care, especially for the poor who are more exposed to fi-
nancial hardship. In our study, 60% of the participants had to travel

The proportion of households affected by catastrophic health expenditures (CHE), the extent of catastrophic overshoot based on different thresholds, and out-of-pocket (OOP)
expenditures across wealth quintiles for road traffic injury associated with trauma care in public and private hospitals in Addis Ababa, Ethiopia (2018).

10% threshold total
household consumption

25% threshold total

Wealth quintile household consumption

40% threshold (non-food
consumption)

Average total household
expenditure

Average OOP
expenditure

CHE % Overshoot % CHE % Overshoot % CHE % Overshoot %
Quintile 1 80 59 59 49 71 37 936 494
Quintile 2 70 31 45 23 60 13 1595 681
Quintile 3 64 23 40 16 55 5 2102 721
Quintile 4 59 17 35 10 41 3 2476 663
Quintile 5 62 33 44 26 49 18 3442 2184
All households 67 33 45 25 55 15 2107 947
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50-600 km to visit Addis Ababa facilities to seek trauma care. Lim-
ited access to care has raised the financial risk in our study, a find-
ing that is similar to what was reported by Hailemichael and col-
leagues for mental health care in Ethiopia, where access to care
was also limited to the capital city [29]. Aside from patient resi-
dence, CHE was significantly higher for patients receiving inpatient
care (vs. outpatient care) and private care (vs. public care).

The occurrence of both CHE and impoverishment was more
prominent in the poorest quintiles (1.5 times higher in the low-
est vs. highest quintile). However, there seems to be an inverse
relationship between OOP expenditures and CHE occurrence. Av-
erage OOP expenditures were nearly four times higher in the rich-
est quintile (vs. the poorest quintile), which could be due to the
greater private care-seeking behavior among the richest (21%) vs.
the poorest (3%) quintile.

In line with the national plan of expansion of surgical care in
Ethiopia through the saving life through surgery (SaLTs) initiative
[30], universal public finance of trauma care requires due attention
by policymakers in Ethiopia. Even if these services are prioritized
in the country’s essential health services, addressing the alarm-
ingly increasing burden of RTI, and its financial burden requires
implementing affordable and cost-effective surgical interventions.

Similar to most LMICs, Ethiopia has a weak emergency pre-
paredness for trauma care and injury [29]. In the absence of robust
financial systems to address urgent care for injuries on the road,
preventive strategies are more important than ever. Several well-
known and effective interventions have been proven to be of good
value for money to prevent road traffic accidents [31]. Nonethe-
less, in Ethiopia, there is limited contextual information on the
effectiveness and cost-effectiveness of such interventions. Further
studies on the effectiveness of intersectoral interventions to pre-
vent RTIs and availing trauma care with minimal financial risk are
required.

Nevertheless, this study’s findings have to be interpreted with
caution. It is a cross-sectional hospital-based study where we tried
to capture the costs incurred by patients and households for the
period before the survey. Expenses incurring in the future could
not be captured by this method. We also did not account for the
productivity loss of the patients and their caregivers in this study.
And the estimation of CHE is unable to capture the non-use and
underutilization of services due to financial barriers. This could
result in a potential underestimation of CHE, especially among
poorer households. Lastly, recall bias pertaining to health care and
consumption expenditures could affect our findings.

Conclusions

The extent of financial risk due to RTI and seeking trauma care
in Addis Ababa, Ethiopia, is alarmingly high. Despite highly subsi-
dized care, limited coverage of trauma care and lack of financial
safety nets or insurance mechanisms have a significant role in ex-
posing Ethiopian households to significant amounts of OOP expen-
ditures. Even though the essential health services package (EHSP)
of Ethiopia [28] has prioritized interventions for treating injuries
and preventing emergencies, challenges with access to trauma care
need further policy attention. Intersectoral RTI prevention policies
and the careful inclusion of cost-effective interventions into the
community-based health insurance programs now being scaled up
in Ethiopia could play a pivotal role in eliminating trauma-induced
impoverishments.
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