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Abstract

Background: Cutaneous leishmaniasis as a prevalent sandfly borne disease in many tropical and subtropical countries has adverse
economic consequences for patients and health care systems.

Objectives: The aim of present study was evaluation of the economic burden of cutaneous leishmaniasis on families and conse-
quently the health care systems in all of 31 provinces of Iran for year 2017.

Methods: This cross-sectional study was carried out based on available data from 14125 cutaneous leishmaniasis cases in all endemic
foci of Iran in 2017. The direct and indirect costs paid by patients and government health care systems were extracted through ac-
counting documents via patients and health staff in the office of zoonotic diseases control, CDC, Iranian Ministry of Health. The data
was recorded in researcher-made forms. Activity based costing (ABC) is used to evaluate economic burden of health care services in
Iran to patients with of CL. Two financial software suites namely Azarakhsh and Roozamad have been employed in addition to Excel
V.2010.

Results: The incidence of cutaneous leishmaniasis in Iran was 17.82 per 100,000 people (14125(79,262,000). Economic burden of the
disease was estimated at 291,046,430,125 Rials ($ 5,820,928). The average direct, indirect (overhead) and governmental costs paid for
each case with CL was 10,631,250 Rials ($ 212.5), 9,653,807 Rials ($ 193) and 20,285,057 Rials ($ 405.5) respectively. The out of pocket
for each patient was around 320 thousand Rials ($ 7). Total costs (governmental + out of pocket) during this period was estimated
at20,605,057 Rials ($ 412.5) expenditure per capita.

Conclusions: Direct and indirect costs associated with diagnosis and treatment of CL in Iran that was provided by governmental
health care systems and out-of-pockets are considerably high. It can have a great economic impact on families and consequently
the health care systems. It seems adopting suitable preventive methods will be more affordable for people who live at risk of the
disease.
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. Background Colombia, Iran and the Syrian Arab Republic (6). Accord-

ing to the Center for Disease Control and Prevention, Ira-

Leishmaniasis as a common vector-borne disease in
tropical and subtropical regions, caused by over 30 species
of Leishmania parasite. It leads to a wide range of clin-
ical signs from skin lesions to visceral infections which
may lead to death (1). The disease is clinically classified
into three forms: visceral, cutaneous, and mucocutaneous
(2-4). Cutaneous Leishmaniasis (CL) is the most common
form of the disease-causing skin lesions leaving life-long
scars with delayed diagnosis and treatment (5). It is es-
timated that between 600,000 to 1 million new cases oc-
cur worldwide annually. In 2015, over two-thirds of new CL
cases occurred in 6 countries: Afghanistan, Algeria, Brazil,

nian Ministry of Health and Medical Education reports, the
annual incidence of CL in Iran is about 30,000 people (7).
The costly diagnosis and treatment of CL combined with
concomitant infection of the disease and HIV/AIDS, leading
to a weakened treatment response and more severe forms
of illness, has increased the importance of the disease in
recent years (8). The usual microscopic method is consid-
ered as the most reliable method for the diagnosis of CL.
various methods with higher sensitivity, such as modified
microcrystalline, molecular and biochemical methods are
also used (9). Currently, antimony metal compounds are
used to treat leishmaniasis: glucantime (meglumine an-
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timoniate) and sodium stibogluconate. In recent years,
cryotherapy has also been used (10-12). Economic costs of
disease including all direct and indirect costs are calcu-
lated in order to determinate the burden of diseases. Di-
rect costs are paid for treatment and indirect (overhead)
costs are related to days absent from work or school due
to illness (13). Previous studies show that direct and indi-
rect costs associated with diagnosis and treatment of dis-
eases can have a significant impact on families and thus
disease control. Therefore, providing available free treat-
ment and diagnosis facilities can affect disease control (14,
15). In other words, detailed information about economic
burden of disease can help the health care decision-makers
to estimate the health problem dimension, economic ben-
efits of preventing the disease, and thus allocating funds
to control the disease. The common clinical forms of CL in
Iran are ZCL and ACL (16). In most of central, southern and
north east areas of Iran such as Qom, Isfahan, Kerman, Kho-
rasan provinces one or two forms of CL have been reported
(16, 17). Commonly, integrated control methods including
educating people at risk of disease in endemic areas about
personal protection will be effective in disease prevention
and control (18). In addition, control of sandflies and reser-
voir rodents are also essential parts of the disease control
strategy (19). Moreover, treatment of patients under the
Ministry of Health protocol imposes high costs on people
and governmental health systems (20).

2. Objectives

This study is conducted to estimate the economic bur-
den of cutaneous leishmaniosis on families and conse-
quently the health care systems in Iran, for year 2017.

3. Methods

3.1. Data Collection

In this cross-sectional study, the study population in-
cluded all CL patients (14125 cases) from all private and gov-
ernmental medical offices and private clinics that were re-
ferred to the provincial health centers in all 31 provinces
for year 2017. All human cases were referred to the labo-
ratory after visits by the doctors and definitive diagnosis
was confirmed based on detection of Leishman bodies in
the smears taken from the lesion. The patients’ diagnosis
and treatment data of CL cases as non-urgent report from
provincial health centers of all provinces were reported to
office of zoonotic diseases control in CDC of Ministry of
Health. The scholars followed Helsinki’s ethical principles
in all steps; so that patients’ information remained con-
fidential using codes for every case, without mentioning

personal information such as the name, etc. and all doc-
uments were returned to the Iranian Ministry of Health
archive after extracting the necessary data. Costs are re-
ceived from accounting office and computer databases of
the Iranian Ministry of Health were received. After holding
consulting meetings with technical deputy, experts of of-
fice of zoonotic disease control and the pharmacy affairs,
the needed data for calculating direct and indirect costs
(overhead), government costs (direct + indirect costs) and
out of pocket was recorded on the relevant forms. For in-
stance, paying salaries to health-care providers and medi-
cal materials and devices consumed are as direct costs. In
addition, building depreciation and physical spaces costs,
administrative, health and treatment facilities costs and
urban amenities costs were considered as indirect costs.
The out of pocket costs were included the average cost of
traveling, the hospitalization costs for patient and his/her
fellows and their feeding costs. In addition to this, medi-
cal costs such as medical materials and devices consumed
costs and non-medical costs (paying salaries to health-
care providers, building depreciation and physical spaces
costs, administrative, health and treatment facilities costs
and urban amenities costs) were separated. We used the
statistics center’s data to determine the standard rates
and services. Financial documents including the docu-
ments in the accounting office of ministry of health in-
clude documents on personnel costs, supplies, pharma-
ceuticals and consumed and capital, medical and health
care. It should be noted that these documents are avail-
able by month, title and description in the financial and
accounting archives of the ministry. The documents were
returned to the accounting office of the Ministry of Health
archive after recording them. Patients treated with the
same method were classified dividing into two categories
according to the type of treatment and guidelines of the
Ministry of Health: (1) systemic treatment with glucantime
injection and (2) co-administration of local treatment with
injectable glucantime. Local treatment was prescribed un-
til complete recovery or up to 12 weeks maximum. Then,
direct, indirect (overhead) costs and out of pocket by pa-
tients associated with the treatment services for CL pa-
tients in counties and provincial health centers were ag-
gregated.

3.2. Ethical Considerations

This study was approved by the Ethics Committee of
Qom University of Medical Sciences (IR.MUQ.REC.1396.23).

3.3. Inclusion and Exclusion Criteria

The patients with incomplete epidemiological data
registration forms in previous years were excluded from
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the study. The entry criteria for the study were: residence of
patients in one of the provinces that where endemic foci of
disease, having a confirmed general physician certificate
of confirmed disease detection, along with patients who
had completed epidemiological data registration forms.

3.4. Statistical Analysis

Ultimately per capita cost of providing therapeutic ser-
vices to patients was calculated separately.

As well as direct costs of diagnosis and treatment were
include personal expenses by patients (doctor’s visits, in-
jections), personnel costs, provision of glucantime (the
first-line treatment of CL in the country), materials sup-
plying and equipment (various sizes syringes and nee-
dles, insulin syringe, surgical blade and bunch, cotton,
alcohol, Giemsa stain, microscopic slide, laboratory ma-
terials, office and stationery), urban facilities costs (wa-
ter, electricity, telephone). In addition, overhead costs
including maintenance costs (cooler, buildings mainte-
nance cost and equipment etc.), transportation and depre-
ciation costs were evaluated. After collecting and deter-
mining quality the data was entered and analyzed by com-
puter.

In this study, for calculating the economic burden of
the disease, two financial and accounting software namely
Azarakhsh; the software for paying salary to health staffs
in Health Center of Qom province (available at: con-
tact@roozamad.ir) and Roozamad; as an accrual account-
ing system and to extract operating costs for goods or ser-
vices (available at: Jobs@Azarakhsh.ws) have been applied
in addition to Excel software V. 2010.

Also, activity based costing (ABC) is used to evaluate
economic burden of health care services in Iran to patients
with of CL. Considering the benefits of ABC-based costing
method such as identifying and calculating costs, possi-
bility to prepare and present a financial and budget plan
for an economic unit, the possibility of accurate control
of current operations and effective planning for the fu-
ture, the possibility of an accurate assessment of financial-
economic performance, this method has been selected as
the appropriate costing method for this research. Activ-
ity based costing is based on the assumption that activities
within each organization consume resources and prod-
ucts and services are the result of activities. This method
first identifies all organizational activities and is recorded
as cost issues, and all organizational costs are allocated to
these topics. In the second stage, the basis for the defined
indicators, the costs absorbed by the products or services
provided, are shared (21). For converting costs into a com-
mon currency base, each dollar was considered equal to 50
thousand Rials in time of study in Iran.
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4. Results

Totally, of 79,926,270 populations who lived in foci of
CL disease in Iran; 14,125 cases (17.82 per 100,000 people)
were referred to the healthcare systems of all 31 provinces
in 2017 and their diseases were confirmed. Seven thousand
six hundred fifty-three cases (54.18%) were males. The mean
age of the CL patients was 24 =+ 32 years old. The economic
burden of all CL patients was evaluated as 291,046,430,125
Rials ($ 5,820,928) over a study period in the country.
The average direct, indirect (overhead) and governmen-
tal costs paid for each case with CL was 10,631,250 Rials; ($
212.5),9,653,807 Rials; ($ 193) and 20,285,057 Rials; ($ 405.5)
respectively. The out-of pocket payments for each patient
was around 320 thousand Rials; ($ 7). Total costs (govern-
mental + out of pocket) during this period was estimated
at 20,605,057 Rials ($ 412.5) expenditure per capita (Table
1).

As shown in Table 1, direct and overhead costs are
very close to each other, as ($ 3,003,328) 51.60% of the
costs are paid directly and remaining ($ 2,727,200) 46.85%
costs belong to overhead payments for the disease treat-
ment. Table 2 shows the cost of CL elements of governmen-
tal costs associated with cutaneous leishmaniasis cases in
Iran, 2017. Five major cost categories were included: paying
salaries to health-care providers, medical materials and de-
vices consumed (glucantime purchasing, consumed ma-
terial costs including syringe, cotton, alcohol, etc.), build-
ing depreciation and physical spaces costs,administrative,
health and treatment facilities costs and urban amenities
costs.

5. Discussion

In the present study, the economic costs of CL patients
were estimated at nearly 6 million $ over a study period
(2017) in Iran. In this study, we found out that more
than 15% of governmental costs was consumed for paying
salaries to health-care providers. Other previous studies in-
dicate that the largest portion in a disease imposed costs
is related to involved personnel costs. For example, in a
same study in three hospitals in Ghana, the cost of person-
nel was estimated at 40% - 60% of total costs (22). In an-
other study in the intensive care unit of a hospital in Ger-
many, staff costs consisted the largest part of costs with 42%
of total costs (23). In general, personnel costs are said to be
about 60% of total direct costs (24). So, although the cost
of human resources in this study is the highest proportion
of the total, it has not exceeded acceptable levels.

The expenditure per capita (governmental + out of
pocket costs) for CL treatment in different countries is be-
tween $ 300 and $ 1200 (25). In the present study, the av-
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Table 1. Estimation of Direct, Indirect, Governmental, Out of Pocket and Total Costs of Health Care to Cutaneous Leishmaniasis Cases in Iran, 2017

Health Care Costs

Major Costs Groups

Total Costs of Cases (14125/79262000) Rials ($)* % Out of Total Costs ~ Expenditure Per Capita Rials ($)
Direct costs 150,166,406,250 (3,003,328) 51.60 10,631,250 (212.5)
Indirect costs (overhead) 136,360,023,875 (2,727,200) 46.85 9,653,807 (193)
Governmental (direct + indirect) costs 286,526,430,125 (5,730,528) 98.45 20,285,057 (405.5)
Out of pocket 4,520,000,000 (90,400) 155 320,000 (7)
Total costs (governmental + out of pocket) 291,046,430,125 (5,820,928) 100 20,605,057 (412.5)

2 One dollar =50,000 Rials.

Table 2. Elements of Governmental Costs Associated Cutaneous Leishmaniasis Cases in Iran, 2017

Major Cost Groups Total Cost Rials ($) Expenditure Per Capita Rials ($) % Out of Governmental Costs
Paying salaries to health-care providers 43,661,716,875 (873,234.33) 3,091,095 (61.82) 15.24
Medical materials and devices consumed 106,510,692,500 (2,130,213.85) 7,540,580 (150.81) 37.17
Building depreciation and physical spaces costs 39,730,828,250 (794,616.56) 2,812,802 (56.25) 13.87
Administrative, health and treatment facilities costs 16,035,632,250 (320,712.65) 1,135,266 (22.70) 5.60
Urban amenities costs 80,587,560,250 (1,611,751.21) 5,705,314 (114.10) 28.12
Total 286,526,430,125 (5,730,528.6) 20,285,057 (405.5) 100

erage direct, indirect (overhead) and governmental costs
paid for each case with CL was 10,631,250 Rials; ($ 212.5),
9,653,807 Rials; ($ 193) and 20,285,057 Rials; ($ 405.5) re-
spectively. The out of pocket payments for each patient
was around 320 thousand Rials; ($ 7). In other words, the
expenditure per capita for CL in Iran at this period (2017)
was estimated at $ 412.5. So, we can conclude that expen-
diture per capita for CL in Iran resembled other countries.
In addition, this finding matches the findings of the Afla-
toonian et al. study about the cost of CLin Bam, Iran ($ 70)
(8), but has a huge disparity with countries like Guatemala
(about $ 280) and Peru (about $ 300) (26, 27) which might
be because of establishment of a care system for CL in Bam
after the earthquake as well as presence of the specialists
from Kerman University of Medical Sciences. The results of
study in Bam is similar to the findings of present study that
obtained in all provinces of Iran, since most patients refer
to governmental health centers and pay less due to using
public facilities. In contrast of the results of present study;,
Iraji and Tavakoli in the study on CL treatment costs in the
Isfahan province carried out in 1999 were indicated that
the highest portion of costs after miscellaneous expenses
(46.30%),in both urban and rural areas, was related to med-
ications (16.66%), followed by physician visits (13.37%), injec-
tions and wound dressings (12.86%), transportation (4.48%)
and finally laboratory costs (6.32%). Also according to Iraji
and Tavakoli findings, per capita cost of treatment for every
patient in rural area was about 454527 Rials and in urban

regions 208307 Rials. Physician cast expended per capita
was 53830 Rials in urban area and 31736 Rials in rural dis-
tricts, which 34536 Rials and 20657 Rials was paid by pa-
tient, respectively, and the rest by insurance companies,
mainly through free or low cost government facilities (28).
As observed by Aflatoonian et al., 2570 million Rials was
spent for 5320 CL patients in the years after the earthquake
in Bam, during the years 2005 - 2006, with 483676 Rials
per capita cost wherein 90% were spent directly and the re-
maing 10% included indirect costs (8).

In this present study, medical materials and devices
consumed (glucantime purchasing, consumed material
costs including syringe, cotton, alcohol, etc.), were more
than 37% of all governmental costs. In the same study car-
ried out in psychiatric hospital services at a public health
facility in Nigeria, 4.4% of the total cost was spent on mate-
rials and supplies, respectively (29). It seems that the cost
of consumed equipment to treat CL patients is lower than
findings in other areas; however, it is necessary to be re-
duced by standardizing consumption and improving the
staff skill in proper use of the devices as much as possi-
ble. One hundred million Rials, near 10%, belongs to direct
costs of receiving urban amenities (water, electricity, tele-
phone, and transportation). In aresearch conducted in the
Dialysis Department of Shahid Sadoughi Hospital in Yazd,
this cost was estimated to be 0.64% of a total respectively
(30). Therefore, the cost of urban amenities for treating
CL patients seems appropriate compared with other stud-
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ies. It seems that mentioning the low cost of urban ameni-
ties compared to other costs could be due to subsidies paid
by the government to public health centers. It should be
noted that the findings of this study show a minor part of
the problems caused by CL (economic costs only) and the
psychosocial and social aspects of the disease could not be
forgotten, since the present study only explores the eco-
nomic and financial costs of the disease for the affected
and public sector due to complexity of such problems. In
addition, the estimated sample does not consist all cases
of CL in Iran that is one of disadvantages and limitations
of the studies based on recorded data, but the results seem
to be partly indicating total costs spent on health care ser-
vices provided to patients with CL in Iran.

5.1. Conclusions

According to the results of this study, the direct and in-
direct costs associated with the diagnosis and treatment
of CL in Iran, which are provided by public healthcare sys-
tems and out of pocket paid by patients, are relatively high.
The health services providers and people to treat this dis-
ease suffer greatly. Therefore, it is recommended to take
basic disease preventive strategies, such as people aware-
ness alongside performing public preventive measures in
high risk areas of CL disease in order to prevent CL. It seems
these preventive interventions will reduce prevalence of
disease and its related economic burden respectively.
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