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Abstract 
  Background: Psychiatric disorders are very common, but their economic costs are not 
calculated transparently, while they are associated with significant economic consequences. 
This study aimed to investigate the direct and indirect costs of psychiatric disorders in 2017. 
  Methods: The present cross-sectional study was performed on all psychiatric patients 
admitted to hospitals in Ibn-e-Sina and Hejazi hospitals of Mashhad (northeastern Iran). 
According to the International book of ICD10, the medical records of psychiatric patients 
admitted with the Code of Mental and Behavioral Disorders (F32-F33.9) were first identified 
and their costs of hospitalization were extracted and investigated from the Hospital Information 
System. The Top-Down Approach was used to estimate the costs. Descriptive statistics were 
used to analyze the data.  
  Results: During the study period, 6896 patients were discharged, of which 1915 (28%) had 
mood disorders and among the mood patients, 300 (16%) had depression. The highest treatment 
cost for psychiatric patients was paid by insurance (93%). The average length of stay in the 
hospital was 23.6 days, and the average cost of each patient was $ 1020. The greatest cost of 
depression patients is related to hoteling (62%) and doctor's visit (24%).  
  Conclusion: Policymakers can use technical and operational methods to detect and eliminate 
the causes of adverse deviations to improve productivity and efficiency. Cost savings by 
providing healthcare prevention services can reduce the direct costs of hospitals. 
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Introduction  
n the world today, psychiatric disorders 
are very common, but their economic 
costs are transparently uncalculated, 

while they are associated with significant 
economic consequences (1). Psychiatric 
diseases are a major group of common 
diseases that may lead to mental and 
physical disability in individuals. It is 
generally accepted that policymakers need 
to get information not only about the 
epidemiological indicators of these 
diseases, such as prevalence and incidence 
but also about the size of their effects (2). 
The cost of psychiatric disorders is one of 
the challenges of healthcare policy (3). The 
healthcare-related costs for such diseases in 
the United States were 16% of gross 
national product in 2006, which reached 
20% in 2016 (4). Unlike other psychiatric 
disorders, indirect costs of psychiatric 
disorders are higher and more important 
than direct costs. The indirect costs can 
result in a shortage of labor, public support 
payments, less education, and costs 
associated with outcomes such as 
homelessness (5). A depressive disorder is 
expected to be the second cause of the 
Global Burden of Disease (GBD) by 2020 
(6). 
The cost of psychiatric disorders is 
complex, whose measurement is also 
difficult (7). The study of the economic 
costs of psychiatric disorders can provide 
information about the gaps, limitations, and 
future needs. Unfortunately, no accurate 
studies have been done in this regard in 
Africa, Asia, Eastern Europe, and Latin 
America. The global direct treatment cost 
for each psychiatric disorder on average is 
between 1% and 2% of the total national 
health expenditures (8). 
Studies show a considerable variation in 
estimates of costs, even for similar 
psychiatric disorders in the same period in 
a country. This wide variety may be due to 
differences in the classification of diseases, 
the definition of cost groups, the 
characteristics of individuals in the 
population studied, different sources of 

information, and differences in the number 
of discounts. Each study is a way to inform 
policymakers about the economic 
consequences of psychiatric disorders (9-
11). 
According to a report by the Director-
General of the World Health Organization, 
the governments were first requested to 
submit their strategic plans and decisions to 
make positive changes in the admission and 
treatment of psychiatric disorders (12, 13). 
According to the report, some psychiatric 
disorders can be prevented and most 
psychiatric and behavioral disorders can be 
successfully treated with low cost (14, 15). 
Despite the chronic and prolonged nature of 
some psychiatric disorders, people can start 
their productive lives with appropriate 
treatment. Up to 60% of people with 
depression can recover with a combination 
of antidepressants and psychotherapy (16). 
At present, more than 33% of countries 
account for less than 1% of their total health 
budgets, and 33% only allocate 1% of their 
budgets to mental health (2, 17, 18).  
In more than half of the world, there is a 
psychiatrist per ten thousand people, and 
there is a hospital bed in 40% of the 
countries per ten thousand people. 
Currently, over 40% of countries have no 
mental health policies, and about 25% of 
countries do not have mental health laws 
(19). 
The present study aimed at estimating the 
economic burden of depression in 
Northeastern Iran based on economic 
evidence. 
 
Methods 
The present descriptive and cross-sectional 
study was performed in all psychiatric 
patients over 15 years of age admitted to 
hospitals affiliated to Mashhad University 
of Medical Sciences, Iran (from March 
2016 to February 2017). 
According to the International Book of ICD 
10, the medical records of psychiatric 
patients admitted with the Code of Mental 
and Behavioral Disorders (F32-F33.9) were
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first identified and their information was 
extracted and investigated from the 
Hospital Information system. 
The mean cost per patient was calculated 
based on the identification code to reach the 
costs of hospitalized patients. Ibn-e-Sina 
and Hejazi hospitals are the eastern referral 
center with 700 hospital beds consisting of 
wards including medical laboratory, male 
and female pediatrics, electroshock, 
women's education, men's education, 
women's emergency, men's emergency, 
veterans, men's substance abuse, Hejazi 
women's ward, Hejazi men's ward, men's 
and women's nursing department, 
substance abuse, emergency departments, 
imaging, and speech-language pathology. 
The hospital receives globally a general and 
specific budget from the Ministry of Health 
and Medical Education of the Islamic 
Republic of Iran to cover costs. The web 
address of www.medcare.gov.com was 
used to ensure the accuracy of the 
information being investigated to identify 
the amount of funding allocated to these 
hospitals. The patient costs socially were 
calculated as the direct treatment costs on 
the indirect costs. The calculation was 
performed by the direct costs of all cases 
registered in the medical records (visits, 
consulting visits, hoteling, pharmaceutical 
products, physiotherapy and other costs 
such as labs, radiology, etc.) and the 
indirect costs (absenteeism and reduced 
productivity due to hospitalization and 
recovery period). The Top-Down Approach 
was used to estimate the costs (20). The 
reason for using this method is to reduce the 
recalculation in the estimation of indirect 
costs. If there were no details of cost 
information in the records, the above 
method would apply for costs. In indirect 
costing, although the results may not reflect 
the true epidemiological conditions, it 
prevents the recounting of patients. 
In this research, the types of direct medical 
expenditures were calculated using the 
information in the patient records. The 
number of referrals was considered in all 
records including laboratory, anesthesia, 

operating room, surgeon, nursing services, 
medicine, consumables, hoteling, visitation 
and counseling and other expenditures 
(physiotherapy, ultrasound, pathology, 
radiology, CT scan, EEG, ECG, and other 
medical procedures) to calculate the direct 
costs. The indirect costs due to depression 
were calculated using available economical 
methods. The cost of missing working days 
due to depression per patient was obtained 
by multiplying the number of missing 
working days due to the illness in one year 
for one patient in the mean daily income of 
the person in 2016. The number of missing 
working days due to depression in one year 
was 23.6 days, and the mean daily income 
of each Iranian in 2016 was determined to 
be 195500 Rials. Given the varying value 
of different currencies and the fact that the 
price of a product varies according to the 
economic conditions in different countries, 
there was a need for a criterion that can be 
used to compare different countries and 
services. To solve this problem, the 
equivalent of one $ PPPUS to the Iranian 
Rials was calculated according to the 
statistics extracted from the website of 
World Health Organization (WHO) and 
World Bank in 2011(21). This way was 
used to convert the Iranian Rials to $ 
PPPUS in all stages of the present study. 
The cost of depression-related disability per 
patient in the first half of 2016 was obtained 
by multiplying the percentage of 
depression-related disability in a person's 
Gross Domestic Product (GDP) during the 
year of 2016 ($GDP per capita, PPP 
(current international) (22). This method is 
called the partial factor productivity 
calculation that refers to the ratio of total 
outputs to a subset of inputs. For example, 
output per man-hour (labor productivity) or 
net interest income per Rial of assets 
(capital productivity) and so on. The mean 
percentage of depression-related disability 
was calculated to be 2.28%. The Iranian 
one's GDP in one year was calculated to e 
19964 $PPP. Descriptive statistics 
(frequency, percentage, mean and standard 
deviation) were used to analyze the data. 
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Table 1. Characteristics of the study population 
 Female Male Total  

Mean SD Mean SD Mean SD 
Age (year) 39.6 13.8 41.9 13 41.2 13.3 
 N % N % N % 
Gender 93 31% 207 69% 300 100% 
Residential region Urban 63 68% 176 85% 239 80% 

Rural 30 32% 31 15% 61 20% 
Type of Insurance Uninsured 0 0% 3 1% 3 1% 

Armed forces insurance 5 5% 14 7% 19 6% 
Social security insurance 17 18% 40 19% 57 19% 
Health service insurance 71 76% 150 72% 221 74% 

 
Table 2. Expenditures in depressive and recurrent depressive disorders 

Disorders Depressive episode recurrent depressive disorders Total 
LOS (day) Mean SD Mean SD Mean SD 
 25.2 16.9 23.3 16.5 23.6 16.6 
 N % N % N % 
Number of patient 55 18% 245 82% 300 100% 

Pe
r C

ap
ita

 ex
pe

nd
itu

re
 

$ 
PP

P 

Para clinic services 27 2% 20 2% 21 2% 
Surgeon 68 6% 39 4% 44 4% 
Medicine & Disposable medical instruments 15 1% 14 1% 14 1% 
Physiotherapy 7 1% 5 0% 5 0% 
Hoteling 664 60% 630 63% 636 62% 
Visits 284 26% 240 24% 248 24% 
Advices and consultancy 22 2% 20 2% 20 2% 
Others 21 2% 33 3% 31 3% 
Total 1,109 100% 1,001 100% 1,020 100% 

 
Table 3. Direct and indirect costs in depressive disorders 

Sources % Per Capita Direct costs 
HIS** 2.4 *27 Para clinic services 
HIS 6.1 68 Surgeon 
HIS 1.4 15 Medicine & Disposable medical instruments 
HIS 0.6 7 Physiotherapy 
HIS 59.9 664 Hoteling 
HIS 25.6 284 Visits 
HIS 2.0 22 Advices and consultancy 
HIS 1.9 21 Others 
HIS 100 1,109 Total 

   Indirect costs 
HIS 17.9 99 Absenteeism from work 

***WHO 82.1 454  reduced productivity at work 
 100 553 Total 

*(PPP$) 
**Hospital Information System(HIS) of Hospital Affiliated with Mashhad University of 
Medical Sciences (MUMS):  
*** World Health Organization, Department of Mental Health and Substance Dependence 
 
Results 
During the study period, 6896 patients were 
discharged from Ibn-e-Sina and Hejazi 
hospitals in Mashhad, of which 1915 (28%) 
had mood disorders and among the mood 
patients, 300 (16%) had depression. 
After implementing the health promotion 
plan from 2014, the patients receive a 
health insurance subsidy that reduces the 
out-of-pocket expenditures of hospitalized 
patients. Also, deductible payments are 

granted to mentally ill patients on the credit 
line 30323 financed through the Ministry of 
Health and Medical Education. Also, some 
of these funds are provided by the charity 
or the hospital. Out of total psychiatric 
patients (with and without insurance) in this 
study, out-of-pocket spending was 2% 
(47,783 of 2,023,992 $PPP) and the 
government's share, including the health 
insurance subsidy, deductible payments, 
and credit line, would be 5%
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Figure1. Treatment cost for psychiatric patients (6896 patients) 

 
 

 
Figure2. Expenditures in depressive and recurrent depressive disorders ($PPP) 

 
(120,012 of 2,023,992 $PPP). The highest 
treatment cost for psychiatric patients is 
paid by insurance (93%) (2,191,787 of 
2,023,992 $PPP). (Figure1) 
The average length of stay in the hospital 
was 23.6 days, and the average cost of each 
patient was $1020. The greatest cost of 
depression patients is related to hoteling 
(62%) (636 of 1020) and doctor's visit 
(24%) (248 of 1020). (Table2) 
 
Discussion 
The results of this study showed that out-of-
pocket spending was 2%, insurance 
spending was 5%, and state spending was 
93% among those attending this hospital 
affiliated to Mashhad University of 
Medical Sciences. In a study in Korea, the 

total cost of 430 patients with depression 
was $4049 million, out-of-pocket spending 
was 26% of total expenditures ($40.7 
million) and 68% of direct costs. In Major 
Depressive Disorder (MMD), during the 
2005 and 2010 surveys in the United States, 
45% of the total cost and a total of 33% 
were direct costs per person (3). In this 
regard, we can point to the success of the 
national health promotion plan in Iran in 
reducing out-of-pocket spending. 
The cost of treatment in patients with 
depression accounted for 0.44% of total 
health care expenditure in the whole 
country of Korea in 2005 (3). The results of 
a study in Asian countries showed that 
households with a favorable economic
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situation in developing countries spend a 
high proportion of their income on health 
expenditure (23). 
The results of the study showed that an 
average of $1020 (PPP) is spent to treat 
each patient with depressive symptoms 
among those referring to Mashhad 
University of Medical Sciences. The results 
of a systematic review by reviewing 24 
articles from 1996-2013 showed that the 
mean annual cost per patient varies from 
$1,000 to $2,500. This cost has been higher 
in patients who are resistant to treatment 
(1). In a study in Korea in 2005, the mean 
direct cost per patient was $273 per annum, 
which could be due to the growth in the 
prices of services provided in these years. 
In a study during 2005 and 2010 in the 
United States, the prevalence of Major 
Depressive Disorder (MDD) and related 
treatment costs had been increased 
significantly (an increase from 216 million 
to 228 million), with an economic burden 
of $173.2 billion in 2005 and $ 173.2 billion 
in 2010. There has been a 21% increase in 
this period. The treatment cost per MDD 
patient in 2005 was $5707, which reached 
$5,988 in 2010 (5% increase) (24).  In a 
study conducted in Germany (2012), the 
mean annual cost per person was €458.9 of 
which 43.9% dedicatedto hospitalized 
patients. The mean annual cost for 
attending a hospital was €8782 (±7680) per 
person (4). In another study conducted on 
556 patients with depression in Sweden 
(2013), the financial burden of depression 
in Sweden was estimated at around 8 billion 
a year. In this study, the mean direct cost 
(per person per year) was €3,561 for mild 
depression, €9,744 for moderate 
depression, and € 16,240 for severe 
depression. In a study in Sweden, the costs 
of 10430 patients with depression were 
evaluated and an estimated annual cost per 
patient was €17279. The hospitalization 
cost per day was € 585 (25). The reason for 
the difference in the estimated cost of this 
study with our research is the study 
duration, as the mean duration of 
hospitalization was 23.6 days in our study. 

In a study in Korea, the direct costs were 
estimated at 4.2% of total costs. In a study 
in the United States between 2007 and 
2009, the direct costs per patient fell 
slightly during these years (£487 to £436), 
respectively. In people with relapse 
(compared to other cases), the costs were 
three times higher. In people with severe 
depression, the costs were twice as high as 
moderate disease and five times higher than 
those with mild depression (3).  
According to reports from the World Health 
Organization, one out of four people suffers 
from psychiatric disorders while not using 
the available treatment. (16). In a study on 
depression-related costs in Europe in 28 
countries with a population of 496 million, 
it has been shown that there were 21 million 
people with depression. The total cost of 
depression in Europe in 2004 was €118 
billion. The direct costs were €42 billion 
(10). The prevalence of psychiatric 
disorders was reported to be 14% in Europe 
in 2006 (26). According to the WHO, 
12.4% of the YLD in 2012 was due to 
psychiatric disorders. In the present study, 
there was no possibility of estimating this 
prevalence due to research limitations. 
The depression affects not only the quality 
of life, the productivity of individuals, but 
also unemployment, and the reduction of 
financial success (4).  In this study, the cost 
of productivity reduction was $PPP 454 and 
the cost of absenteeism was $PPP 99, 
accounting for 33.3% of the total 
expenditures. 
In a study in Korea, the indirect costs 
accounted for 95.8% of total costs. In this 
study, the indirect costs included the 
calculation of adverse effects, lost years 
due to death, reduced productivity, and 
absenteeism (3). In a Swedish study on 
10,000 cases of psychiatric disorders 
(2006-2008), the indirect costs accounted 
for 88.2% of total expenditures, calculated 
using a human capital approach and a 
decline in labor productivity (25). 
In the present study, in the cost-related 
items, the greatest cost of patients with 
depression was associated with hoteling 
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(62%) and physician visits (24%), and the 
lowest cost was related to physiotherapy. 
The cost of drugs included 1% of the total 
direct costs. In a study in the United States 
(2010), drug costs (41%) and outpatient 
expenses (30.7%) had the highest share in 
the costs. The cost of admission to severe 
illnesses accounted for three-quarters of the 
total cost and, on average, half of the cost 
(2, 7). In a study in Sweden on ten thousand 
patients with psychiatric disorders, hoteling 
costs of 6%, and drug costs of 1.5% were 
identified as of total costs (direct and 
indirect) (25).  
In addition, the regression analysis 
conducted in the study of European 
countries showed that the number of 
hospitalization days, psychiatric visitation, 
disability insurance, missing working days 
were associated with the total cost of the 
disease. (27). 
In a study to investigate the global burden 
of depression, the results showed that the 
direct calculation of GBD is difficult and 
along with errors. In 2010, when the MDD 
was considered a risk factor for suicide, 
more than 16 million DALYs were caused 
by the depression in the world.  
Besides, 2.9% of DALYs of previous 
illnesses belonged to MDD. Considering 
these cases, the total burden of MDD in the 
world rises from 2.5% to 3.4%, and the total 
burden of disease increases the incidence of 
depression from 3% to 3.8%. These cases 
raise the MDD disease rate in GBD and 
change from eleventh to eighth. This GBD 
increased by 37.5% between 1990 and 
2010. This is due to population growth and 
aging. In 2010, depression disorders were 
identified as an important factor in GBD 
(8). In the present study, due to the existing 
limitations, we were unable to identify the 
burden of depressive disorder in 
northeastern Iran, so we have just 
mentioned global reports on this issue. In a 
study in the United States in the years 2007-
2009, age, living in urban areas, 
unemployment, and family history of 
illness were introduced as effective factors 

in spending treatment costs for depression 
disorders (2). 
The cost of care and treatment for patients 
with psychiatric disorders and depression 
seems to be associated with the upward 
trend in the current society of Iran and the 
world on an ongoing basis. This can be 
considered as an important concern for the 
health system of each country. 
Policymakers can use technical and 
operational methods to detect and eliminate 
the causes of adverse deviations to improve 
productivity and efficiency. Cost savings 
by providing healthcare prevention services 
can reduce the direct costs of hospitals. The 
experience of pioneer countries in this topic 
can be used. Culture-making or paying 
more attention to psychiatric disorders can 
help in the effective use of resources. 
Despite the high incidence of depressive 
disorders, these problems are often 
undiagnosed or treated inappropriately 
(28). Most patients with depression refer to 
general practitioners instead of referring to 
psychiatric clinics, which increases costs 
and prolongs the course of treatment (19). 
Despite recent advances in the drug and 
outpatient treatments of depression, 
hospitalization is still an essential part of 
the direct cost of these patients. Missing 
working days or disability due to illness has 
led to enormous risk costs. Intangible costs, 
such as the burden on the family and the 
quality of life associated with disturbed 
patients, are common, although it is 
difficult to calculate the monetary value of 
these costs (23, 27).  
In developing countries and middle-income 
countries, the underlying cause of higher 
indirect costs in comparison with direct 
medical costs is usually due to illness (12).  
In advanced and developed countries, in 
recent years, attention to treatment and 
control of disease complications has led to 
an increase in direct medical costs 
compared with indirect costs (28). The 
reason for the difference in the direct and 
indirect costs calculated between this 
research and other studies can be attributed 
to their constituent components.  
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Differences in the costs of physician visits, 
medicines, and tests, which are due to 
human resources, equipment, and 
consuming materials, cause a difference in 
direct costs under various spatial and 
temporal conditions. The control of indirect 
costs is one of the most important ways to 
reduce costs. 
Overall, direct medical care costs 
accounted for 67% of the total cost and 
indirect costs accounted for 35%. In the 
total indirect, 18% were Absenteeism from 
work and 82% were reduced productivity at 
work. The result showed this cost is 33% of 
the total per capita GDP per person in Iran 
(according to World Bank statistics). 
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