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Abstract
Background: The COVID-19 pandemic has stretched both patients and healthcare systems thin, creating significant resource limitations. This includes hospital 
beds, staff, intensive care units, and ventilators. Case management for symptomatic patients is a crucial intervention.  Ethiopia's critical ARDS care guidelines 
informed the severity-based management of COVID-19 patients. These guidelines included non-invasive measures in cases where intubation and mechanical 
ventilation were unsuccessful, alongside additional interventions. To help policymakers optimize resource allocation and planning during COVID-19 case 
management, this study assessed the economic burden of such care.

Methods: The study was done ingredients, based top-down micro-costing approach with the partial economic evaluation through a costing study design was 
applied which elaborates the identification, measurement, and valuation of resources used for COVID -19 case management at the treatment centers and home-
based isolation care for the patient (direct and indirect) and health system (variable and capital) cost. We used the human capital approach to estimate the indirect 
cost. The cost was reported in 2021 United States Dollar (USD) and we used a 3% discount rate. We assessed numerous sources of cost data estimation of unit cost 
per day per patient and per episode for the mild/moderate, severe, and critical cases of COVID-19 management.

Results: In a hospital setting, the average societal costs for mild/moderate, severe, noninvasive, and invasive critical management per episode are $951, $3,449, 
$5,514, and $6,500, respectively, and the indirect (productivity loss) cost due to job absenteeism and premature death were estimated $15, $30 and $56 cost per 
day per person for home-based isolation, severe and critical patient respectively, from the health system cost 64 % of recourses utilized for the supply (oxygen, 
personal protection equipment, and drugs) consummation.

Conclusion: These results indicated that the critical case of the disease extremely carries a high cost in this event. It is projected that the high prevalence rate of 
COVID-19 has been imposing a heavy economic burden on the health system and patients and even in the country.
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Introduction
The COVID-19 outbreak first emerged in Wuhan, Hubei province, 

and quickly spread, with initial cases detected in January in countries 
including Japan, Korea, the United States, France, Germany, and 
the United Kingdom. From December 2019 to December 2020, the 
pandemic impacted 235 countries/territories, resulting in 78,422,954 
cases and 1,741,204 deaths globally (Case Fatality Rate=2.22%). The 
United States of America (USA) recorded the highest number of cases 
[1].

In Africa, 57 countries/territories have confirmed COVID-19 
cases. By December 2020, the continent had reported a total of 
2,649,440 cases and 61,971 deaths (CFR=2.34%). South Africa 
had the highest number of cases (1,473,700) with a CFR of 2.68%, 
followed by Morocco with 474,966 cases and a CFR of 1.67% Ethiopia, 
ranking third after South Africa and Morocco in total cases, reported 
the highest number of COVID-19 cases in East Africa. Ethiopia 
recorded its first COVID-19 case on 13th March 2020, just two days 
before the WHO declared the pandemic. According to the COVID-19 
daily situation report in Ethiopia until 01st April 2021, the country 
had tested 2,365,187 individuals, of whom 208,961 cases (9%) tested 
positive. Among the confirmed cases, 2,890 individuals (CFR=1.4%) 
had died, while 159,436 (31.1%) had recovered. The majority of cases 
(over 90%) were managed in Addis Ababa [2] (18,468,139 cases) with 
a Case Fatality Rate (CFR) of 1.77% followed by India (10,187,850 
cases) with a CFR of 1.45% [3].

The classification of COVID-19 severity is based on the following 
definitions: 1) Critical COVID-19 is described as being critical for 
conditions such as Acute Respiratory Distress Syndrome (ARDS), 
sepsis, septic shock, or other circumstances that typically necessitate 
life-sustaining interventions like mechanical ventilation. 2) Severe 
COVID-19 is classified as having an oxygen saturation level below 
90% while on room air, coupled with indicators of severe respiratory 
distress. 3) Non-severe COVID-19 refers to cases without critical or 
severe symptoms and includes Asymptomatic, mild, and moderate 
presentations [4,5].

The global spread of the Coronavirus (COVID-19) is posing 
unforeseen challenges to healthcare infrastructures worldwide. Among 
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these challenges is a scarcity of essential supplies like diagnostic tests, 
ventilators, and Personal Protective Equipment (PPE) [1]. Research 
indicates a correlation between healthcare resource availability and 
COVID-19 mortality rates [6]. Furthermore, patients with severe 
COVID-19 often necessitate expensive treatments such as mechanical 
ventilation and extracorporeal membrane oxygenation, potentially 
leading to a significant rise in healthcare expenses.

In Africa, only a limited number of countries are engaged in 
estimating the costs of COVID-19 treatment, and the results have 
shown considerable variation [7]. For instance, a study in Kenya in 
2020 estimated the unit cost per day for COVID-19 treatment at 
home-based isolation care, mild to moderate, severe, and critical 
cases to be USD 18.89, USD 63.68, USD 124.53, and USD 599.51, 
respectively. This study highlighted the economic burden faced by 
patients and the healthcare system during COVID-19 treatment [8]. 
In Iran, another study found that the average medical cost for treating 
a critical COVID-19 patient was estimated at USD 3755, illustrating 
the significant economic strain posed by high rates of COVID-19 
cases on the country's healthcare system [9].

Ethiopia being a low-income country with a Gross Domestic 
Product (GDP) per capita of US $953 in 2019 [10] and a per capita 
health expenditure of about US $33 in 2016/17 [19]. The pandemic 
places a substantial strain on the country's economy, impacting 
economic growth, and leading to increased costs related to illness 
management, inpatient and outpatient care, healthcare system 
resources, and productivity loss [11]. Regarding the Economic 
Burden of COVID-19 in Ethiopia, the number of specialist health 
workforce in Ethiopia, they are 0.54 per 1000,000 people hospital 
beds: 0.3 per 1,000 people [12,13]. In the context of the economic 
burden of COVID-19 in Ethiopia, the availability of specialist health 
workers is limited, with only 0.54 per 100,000 people, and hospital 
beds are scarce at 0.3 per 1,000 people. The median number of skilled 
health workers in emerging regions is reported to be below 8 per 
15,000 inhabitants. Additionally, 68% of children lack access to basic 
healthcare services [14]. Despite the dedication of healthcare staff 
involved in COVID-19 management, a significant portion of facilities 
lack experienced clinical staff for critical procedures like invasive 
mechanical ventilation/intubation. The COVID-19 pandemic has 
induced a substantial impact on the health system, supply chain 
disruptions, personal incomes, and overall healthcare infrastructure. 
This global health crisis has resulted in economic repercussions 
worldwide, including in Ethiopia, causing job losses, business closures, 
disrupted trade, and severe setbacks to the tourism sector [15].

Consequently, the objective of this study is to assess the economic 
implications of COVID-19 treatment in Addis Ababa, Ethiopia. By 
providing recommendations and insights, this study aims to aid 
policymakers in making informed decisions and resource allocations 
for COVID-19 treatment. This research seeks to contribute valuable 
information to the existing literature, address the gaps in cost data, 
and enhance the understanding of the effectiveness of interventions 
in combating the pandemic.

Materials and Methods
Study design and setting

This study was carried out in Addis Ababa, Ethiopia, the capital 
city of the country, covering an area of 540 square kilometers and 
hosting a significant COVID-19 intervention response in the nation 
[16]. To gather data based on the caseload, primary data was collected 

from Eka Kotbe Hospital, the initial COVID-19 treatment facility in 
Ethiopia, and from four health centers catering to cases ranging from 
mild to severe COVID-19. The data collection was conducted from 
July 1st to September 30th, 2021, involving enrolled cases from January 
1st to May 31st, 2021. A sample of 210 COVID-19 patients aged 18 and 
above was randomly chosen from those receiving care at home-based 
isolation, health centers, and hospitals.

In this economic evaluation study, a costing study design 
was employed. The top-down micro-costing ingredient-based 
methodology was utilized to calculate the average daily cost of 
managing patients with home-based isolation care, mild to moderate 
cases, severe cases, and critically ill COVID-19 patients [2]. This 
costing strategy involves considering overall expenditures at a central 
level for the allocation of costs to each intervention.

Cost data sources and collection procedure
The data collection instruments primarily consisted of a 

questionnaire adapted from the WHO's 2017 methodology used in 
tuberculosis costing investigations [17]. Cost items were categorized 
into variable and capital costs. Variable costs (such as personnel 
salaries, medications, tests, oxygen, and medical supplies like PPE) are 
expenses that are recurrent and lasting less than a year, while capital 
costs (including buildings, furniture, medical equipment, vehicles, 
and computers) are expected to endure beyond one year [18]. The 
costing was conducted from both healthcare provider and patient 
perspectives and comprised three steps: first, identifying all resources 
based on the severity of COVID-19 cases; second, measuring each cost 
item based on unit cost; and finally, valuing each input using suitable 
unit prices according to the severity of the patients [19]. To discern 
the types of resource inputs, we consulted the Ethiopia COVID-19 
clinical management guidelines, referenced published articles, sought 
expert opinions, and utilized the WHO COVID-19 Essential Supplies 
Forecasting Tool [20]. The healthcare provider costs were estimated 
using an ingredients-based approach, encompassing costs of facilities, 
capital, personnel, and supplies such as oxygen, medical supplies 
(including PPE), medications, and tests based on the severity of the 
patient refer to Table 1. Data were collected from hospital records and 
interviews with patients and experts, including ICU coordinators, 
laboratory technologists, pharmacists, ICU and other nurses, 
internists, radiologists, physicians, and administrative staff involved 
in the COVID-19 response, following informed consent [21,22].

Cost data analysis
The cost analysis was completed on excel 2021 spreadsheet [23] 

and SPSS version 25. The economic burden of COVID -19 estimates 
based on the patients and their household using cost of illness design 
[24]. The gross wage is the unit of value before COVID-19 illness, 
income and productivity loss or the indirect cost of the patients were 
assessed based on the Human Capital Approach (HCA) it was widely 
used to estimate the productivity loss cost [25,26].

Patient direct non-medical costs encompass expenses related to 
accessing COVID-19 services, including transportation, nutritional 
needs, healthcare visits, and accommodation costs. These costs were 
quantified through face-to-face interviews to determine round trips 
and the number of visits. Hospital patient food costs were estimated 
based on those for Multi-Drug-Resistant Tuberculosis (MDRTB) 
patients [22].

Personnel cost were estimated based staff-to-patient ratios on the 
opinions of government experts working at appropriate staffing levels 
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of care for COVID-19 managements [4]. In this study, excluding 
overtime hours and annual leave, we assumed that staff worked an 
average of 2090 hours per year. The daily work hours of each staff 
member at a health center or hospital were multiplied by the likelihood 
of caring for patients and the staff-to-patient ratios for mild/moderate, 
severe, and critical cases to calculate the staff time per patient per day. 
For allied personnel without a staff-to-patient ratio, this was estimated 
based on the hours dedicated per case. Subsequently, the staff 's daily 
cost per patient was estimated by multiplying the staff time per patient 
by the daily staff salary rate and then by the length of stay based on the 
severity of the cases.

Supply costs, including drugs, investigations, medical supplies, and 
personal protective equipment, were evaluated based on the average 
unit cost per patient per day and multiplied by the quantity of tests/
drugs provided per day per severity. Oxygen costs were determined 
in consultation with patient experts, considering oxygen therapy 
requirements ranging from 6 to 15 liters per minute for moderate flow 
treatments using various masks. The average consumption per patient 
ranged from 40 liters (2.5 cylinders) to 6 cylinders per day, depending 
on the oxygen therapy method.

Capital resources such as furniture, medical equipment, and 
ambulance costs were annuitized over their useful life-years. Furniture 
and medical equipment were considered to have useful lives of 5 and 
10 years, respectively, while ambulances were estimated to last 10 
years with a 3% discount rate on the initial unit price. Additionally, 
consumer price index adjustments were made to account for annual 
inflation rates [25]. All unit costs per patient per day were multiplied 
by the average duration per severity level to calculate the total unit 
cost per patient for COVID-19 treatment, stratified by facility and 
severity. The valuation process involved two costing steps: measuring 
the quantities of resources utilized with their respective unit prices, 
followed by valuing the resources in Ethiopian Birr and converting to 

USD at a rate of 41.5 given the prevailing exchange rate.

Prices were adjusted for inflation using the consumer price 
index from the base year 2021, and all costs were reported in 2021 
US Dollars. The average length of stay for mild/moderate and severe 
cases in health centers was 14 and 16 days, respectively. Additionally, 
this duration might be slightly longer in hospitals, with lengths of 
stay estimated at 18, 19, and 21 days for mild/moderate, severe, and 
critical cases. Ultimately, unit costs were determined based on disease 
severity and multiplied by the average length of stay per facility [26].

Results
Demographic characteristics

Out of 210 study participants, most were male (65.2%) and 
73 (34.8%) were female as shown in Table 2 analyzing the age 
distribution of the respondents, it was found that 66 (31.4%) 
participants were aged 18 to 35, 96 (45.7%) were in the 36 to 55 
age group, and 56 (22.8%) were 56 years old or older. In terms of 
marital status, 123 (58.6%) participants were married, 40 (19%) were 
single, and the remaining 21 (10.1%) were divorced or widowed. 
Regarding educational achievements, 17 (8.1%) respondents had 
post-graduate qualifications, 18 (8.6%) held bachelor's degrees, and 
60 (28.6%) had completed a diploma. Additionally, 11 (5.2%) had not 
attended school, while 40 (19%) had basic literacy skills. Looking at 
the occupational status of participants, 75 (35.7%) were retired, 29 
(13.8%) were government employees, 27 (12.9%) were self-employed, 
and 47 (22.4%) were day laborers.

Looking at the total days lost in healthcare facilities and at home, 
as shown in Figure 1, hospitals recorded the highest number of days 
(Mean=70.43 days) for the overall period, including both home care 
and hospital stays. In contrast, the average duration was shorter for 
home-based care. Moreover, the mean duration of hospital stays 
was notably longer (Mean=19.25 days) compared to health centers 
(Mean=13.83 days. For critical COVID-19 survivor patients, the 

Table 1: Sources of the COVID-19 case management costing data and resources in puts.
A. Capital cost; Any recourses that have a useful life of more than one year 
Cost Items Resources in put cost Sources

Building costs Room were ICU, HDU emergency, Donning, General wared, sterilization. Laboratory 
pharmacy, store etc. 

Consulting local expert estimates 
per square km [21]

Medical equipment’s and 
furniture’s &beds

Beds & Ventilators: ICU and Ward beds, Invasive monitoring and None invasive CPAP 
Machine, Mechanical Venti, Defibrillator Purchase prices list from hospital 

supply chain and Ethiopia 
Pharmaceuticals Supply Agency 
(EPSA)

Medical devices ECG machine, Glucometer, pulse oximeter, Clinical Chemistry analyzer, 
Defibrillator, Ultrasound with different probes, Portable and non-portable monitor
Respiratory support accessories &other’s capital: High flow machine, oxygen cylinder, 
Suction machine, oxygen concentrators, Laryngoscope, Ambu-bags. Ambulances, 
Furniture’s and computers 

B. Variable cost used with duration of less than a year 
Direct non-medical Patient 
cost (Food and transport) cost Food cost [22], and 

Indirect patient cost Productivity loss and death due to COVID-19 Interview patient& review card 

Personal cost

Nurses Critical care, general and severe wared nurses, coordinator nurses, ICU coordinator 
etc. Physicians, residents, internists, intensivists, anesthesiologists, ICU coordinator etc. Interview head of facility & review 

payrolls; list of salary scales and 
risk payment 

Allied health professionals: Nutritionist, psychologists, Bio medical engineers, infection 
prevention, Radiologist’s lab technologist, Pharmacists
Supportive staff: Cleaner, ambulance drivers, oxygen handlers etc.

C. Drugs, Medical supply, Oxygen and investigation 

Investigations/Diagnostics 
Drugs &complication 
managements Medical supp 
& PPE Oxygen 

Chemistry, Complete blood count, Electrolytes, Blood glucose, ECG, X-ray, COVID test etc. Patient cared& expert opinion 
Purchase prices list from hospital 
supply chain and Ethiopia 
Pharmaceuticals Supply Agency 
(EPSA)

Vaso constrictive agents (adrenalin& noradrenalin), Antibiotics/antimicrobials, 
corticosteroids (dexamethasone), and anticoagulation, Iv fluid (NS, RL), glucose 40%, 
Anlages and opioids etc. 
PPE (Cover all, N95 mask, Face mask, Plastic apron, None sterile and surgical glove, 
goggles, Apron etc.)
Medical supply (CPAP mask, Urine bags, Catheters, NG tube, Nasal Cannula& IV Cannula, 
Suction catheters, oropharyngeal air way, endotracheal tube etc.) Moderate or low flow, 
None invasive ventilator & Machinal invasive Ventilator oxygen support

Bio medical engineers’ experts 
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total days lost ranged from 74 to 132 days, as illustrated in Figure 
2, reflecting the variability in the length of recovery period from a 
minimum to maximum.

The patient (direct nonmedical and indirect or productivity loss) 
cost estimated for COVID-19 case management were from USD 16.8 
to 82.52 per day per patient and USD 235.91 to USD 1733.13 per 
patient per episode for HBIC and hospital critical care respectively 
as described based on Table 3. Based on the health care perspective 
which is revealed by Table 4. The average cost of the health system 
per episode based were 1,416 ETB (USD 34) to 197,852 ETB (USD 
4,768) for home-based isolation care to critical noninvasive patient 
respectively. The average patient daily costs per health system 
perspective were USD2 for HBIC to 277 for invasive management. 
The supply cost was the peak cost from USD 2 for HBIC to USD 151 
for critical invasive management and seconded by the personal cost 
USD 4, 18 for mild/moderate to USD 51 for critical case per patient 
per day besides the building cost were the least cost when compare to 
other cost in this study based on the Table 4 displayed. The significant 
health care cost of COVID-19 case management was supply cost 
and seconded by personal cost, which accounts for 64% and 22% 
respectively, followed by equipment cost (9%), and building cost (5%).

Furthermore, the economic burden of the disease from the societal 
(patient and health system) perspective average cost per episode at the 
hospital innervations were $951, $3449, $5514, and $6500 for Mild/
moderate, severe, invasive, and noninvasive management respectively 
per episode for hospital management of COVID -19 Table 5 besides 
$38 mild/moderate and $93 severe case cost were utilized for 
COVID-19 case management at health center level.

Discussion
This study is groundbreaking given the absence of published data 

on the perspective of patient and healthcare system costs for managing 
COVID-19 cases in Ethiopia. The primary objective of this research 
was to assess the economic impact of COVID-19 case management 

in hospital settings, health centers, and home-based isolation care. 
By employing relevant cost appraisal methods, the study aimed to 
furnish policymakers with essential cost insights. Results indicated 
that managing COVID-19 incurred significant costs that escalated 
with the severity of cases, ranging from mild/moderate to critical 
conditions.

Among the demographic characteristics of the COVID-19 patient 
participants, males were notably more affected and experienced 
more severe cases during the study period. Previous studies have 
consistently shown that males are more susceptible to and have higher 
mortality rates from COVID-19 [16]. Notably, hospitalization rates 
in critical cases tend to be higher in men compared to women [27]. 
Observations from the study revealed a higher mortality rate among 
patients admitted to critical care units, particularly those requiring 
invasive mechanical ventilation. This aligns with prior research 
indicating a high fatality rate of COVID-19 patients in intensive care 
or critical wards [16].

The study also highlighted the impact of family size on the burden 
of COVID-19 treatment, where larger families demonstrated a higher 
likelihood of contracting the disease. This coincides with existing 
research on the contagious nature of COVID-19, showing an increased 
risk of infection in individuals from larger households [16]. The cost 
of COVID-19 treatment varied based on case severity and facility 
level, reflecting the differing resource requirements-such as capital, 
personnel, and operational costs based on the severity of care and 
facility setting. The study indicated that costs per patient per day surged 
with the level of care provided, correlating with an elevated necessity 
for resources in managing COVID-19 cases from mild/moderate to 
critical conditions. Notably, critical cases, particularly those requiring 
invasive mechanical ventilation, demonstrated the highest costs 
followed by severe cases and home-based isolation care [9].

In our research, we found that the primary expense in managing 
COVID-19 cases was attributed to supply costs, with personnel costs 

Table 2: Study participants’ demographic characteristics.

Variable Description HBIC HC Hospital Total
N % N % N % N %

Sex Female 15 39.5 31 30.1 27 39.1 73 34.8
Male 23 60.5 72 69.9 42 60.9 137 65.2

Age

18-25 8 21.1 10 9.7 2 2.9 20 9.5
26-35 10 26.3 17 16.5 19 27.5 46 21.9
36-45 14 36.8 22 21.4 21 30.4 57 27.1
46-55 4 10.5 19 18.4 16 23.2 39 18.6
56-65 2 5.3 27 26.2 8 11.6 37 17.6
66+ 0 0 8 7.8 3 4.3 11 5.2

Marital Status

Divorces 2 5.3 5 4.9 2 2.9 9 4.3
Married 23 60.5 75 72.8 25 36.2 123 58.6
Single 9 23.7 17 16.5 14 20.3 40 19
Widowed 4 10.5 4 3.9 4 5.8 12 5.7

Education Level

Post grad. 2 5.3 9 8.7 7 10.1 17 8.1
Bachelor 5 13.2 15 14.6 23 33.3 18 8.6
Diploma 2 5.3 25 24.3 5 7.2 18 8.6
Certificate up to Level II 15 43 33 32 10 14.4 48 20
Read and write 1 2.6 16 15.5 0 0 40 19
Not attended Sch. 13 34.2 5 4.9 0 0 11 5.2

Occupation

Unemployment 2 5.3 4 3.9 4 5.8 6 2.9
Daily labor 0 0 24 23.3 2 2.9 47 22.4
Government 10 26.3 9 8.7 13 18.8 29 13.8
House wife 17 44.7 14 13.6 3 4.3 15 7.1
Retiree 0 0 44 42.7 2 2.9 75 35.7
Self Emp 9 23.7 8 7.8 21 30.4 27 12.9

Total 38 100 103 100 69 100 210 100
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ranking second. Equipment and building costs followed in terms of 
expenditure. This discovery closely mirrored a prior study conducted 
in South Africa, which indicated that consumables and personnel costs 
accounted for the highest expenses in COVID-19 case management, 
while equipment costs represented a smaller proportion, ranging 
from 1% to 3% of the total costs [28].

The average facility length stays from14 day’s mild the moderate 
health center to 21 days for critical care those are admitted to the 

hospital. The pandemic has intensified demands on the burden of the 
health care system and resulted in critical shortages of resources ICU 
and ward beds, oxygen, ventilators, health professional, particularly 
in low-income countries like Ethiopia. The dally cost for home-based 
isolation care cost, mailed/ moderate and hospital critical case cost 
were less than from South Africa [29]. The cost difference may be in 
this study we are not included the risk communication and contact 
tracing cost and may be the country currency rate also difference 
the unit cost. In this finding the daily cost for patient for severe case 
was relatively comparable from the last study done in Myanmar 
[30]. This study reveals that among the consumable costs, the most 
significant expenses were related to oxygen, followed by medical 
Personal Protective Equipment (PPE) costs. Our findings indicate 
that the unit cost for home-based isolation care is approximately half 
that of managing mild/moderate COVID-19 cases in health centers. 
Consistent with a previous study, our research highlights an escalation 
in the costs of COVID-19 management corresponding to the severity 
of the disease [28].

This study displayed the average daily cost in home-based 
isolation care, mild to moderate case and severe care management 
of the COVID -19 at hospital level were similar from previous study 
in Kenya but in this study the critical case daily cost was less than 
the previous Kenya study [8]. This may be the currency year of the 
exchange rate is different at the time of the study and dissimilar in 
health care worker salary rate per country. In this study finding to dally 
cost for COVID-19 mild/moderate, severe, and critical (noninvasive 
and invasive) case managed at hospital level was comparable with the 
last study of South Africa [28]. The study highlighted the significant 
economic burden imposed by COVID-19 case management in 

Figure 1: At the facility and total loss of days during COVID-19 treatment by 
severity from minimum to maximum.

Figure 2: Percent of health system cost in ingredient-based approach in 
Ethiopia.

Table 3: Estimation of COVID-19 treatment cost by the level of severity and treatment setting per patient in (2021 USD) patient perspective.

Patient Cost HBIC  Health Center  Hospital 
Mild /moderate Severe  Mild Moderate Severe Critical

Patient (Non-medical- Direct) Cost 2 16 22 27 27 27
Indirect (productivity loss) cost 15 8 8 30 57 56
Cost per Patient /day in USD 17 24 30 57 83 83
Cost per Patient per day in ETB 699 1003 1233 2363 3458 3458
Cost per Patient /episode ETB 9790 14037 19721 42527 65706 71925
Cost per Patient/ episode USD 236 338 475 1025 1583 1733
ETB: Ethiopian Birr; USD: United States Dollar

Table 4: Cost for COVID-19 treatment by ingredient, level of severity and treatment setting per patient in (2021 USD) health care perspective.

Ingredient’s cost  HBIC  Health Center  Hospital 
 Mild /Moderate Severe Mild Moderate Severe Critical NIV Critical IV

Supply cost 2 12 48 14 86 111 151
Personals   4 11 5 25 51 51
Equipment   4 7 4 12 17 17
Building   2 3 2 5 8 8
Per day in ETB 101 920 2865 1099 5297 7768 9422
Per day in USD 2 22 69 26 128 187 27
Per episode in ETB 1416 12887 5845 19780 100644 163125 197853
Per episode in USD 34 311 1105 477 2425 3931 4768
ETB: Ethiopian birr; COVID-19: Coronavirus Disease; IV: Invasive; NIV: Noninvasive

Ethiopia, a country with a per capita health expenditure of only USD 
33 [31].

It underscores the importance of promoting COVID-19 
vaccination to reduce infection rates and disease severity, thereby 
mitigating financial strain. Establishing social security measures 
like social income insurance or disability benefits can help offset 
productivity losses and alleviate the substantial impact on household 
incomes.
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Table 5: Cost per episode for COVID-19 treatment, based on severity of cases 
Societal (Patient and health system) perspective (2021 USD).

Health facility Severity 
Cost per 

Day
Cost per patient per 

episode 
Mean Mean SD Min Max

 Health Center Mild /Moderate 38 546 109 437 655
Severe 93 1442 288 1154 1731

 Hospital 

Mild Moderate  56 951 190 761 1142
Severe 184 3449 689 2759 4139
Critical 
noninvasive 270 5514 1102 4411 6616

Critical invasive 309 6500 1300 5200 7800
Cost was in 2021 USD; Min: Minimum; Max: Maximum

Limitations
This study relied on a costing model, which has some limitations. 
First, a lack of published Ethiopian studies on societal costs of 
COVID-19 treatment made comparisons difficult. Second, costs like 
PPE, reagents, and drugs can fluctuate or rely on estimates, such as 
those from the Ethiopian Pharmaceutical Supply Agency (EPSA). 
Finally, resource limitations prevented us from assessing contact 
tracing costs and how pre-existing conditions like diabetes and cancer 
might influence treatment costs.
Conclusion

This study provides significant evidence for policy maker and 
planner related to COVID-19 and other similar outbreak these results 
indicated that the critical case of the disease extremely carries a 
high cost in this event. It is projected that the high prevalence rate 
of COVID-19 has been imposing a heavy economic burden on the 
health system and patients and even in the country. Therefore, high 
public awareness is crucial to minimize costs. Worsening COVID-19 
burdens can lead to significant losses in lives, resources, and 
productivity.
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