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Abstract 
The number of patients with mental disorders is increasing all over the world 
and they have a high prevalence of physical complications. To analyze and 
compare the cost of mental disorders with the total medical costs such as 
mental disorders and physical disorders, we analyzed the cost that patients 
with mental disorders incurred. We investigated the distribution of medical 
costs and the characteristics of diseases by using the health insurance claims 
of people in City A, Japan from March 2013 to February 2014. The subjects 
had one or more of 4 mental disorders: schizophrenia, alcohol related disord-
ers, bipolar disorder, and depressive episode. As a result, the total number of 
patients who met inclusion criteria per year was 7403 (6522 outpatients and 
881 inpatients). It was revealed that the hospitalization rate of patients with 
mental disorders increased with age, and many inpatients stayed in hospital 
for a long time. Also, it was revealed that many patients with mental disorders 
were in complicated condition with more than one mental or physical disord-
ers and incurred medical costs for these comorbidities. In conclusion, this 
analysis indicated that many patients with mental disorders switch from at-
tending the outpatient department to hospitalization as they become older. 
Further, they incurred a lot of medical expenses for complication manage-  
ment. To improve their QOL, comprehensive assessment of their mental/ 
physical health, self-management education, coordination of services, and 
support for decision making regarding treatment are necessary. 
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1. Introduction 

The number of patients with mental disorders is increasing across the world. A 
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report from the World Health Organization (WHO) described that lifetime pre-
valence of mental problems is about 20% to 35% [1] [2]. A survey conducted in 
Japan by the Ministry of Health, Labour and Welfare in 2014 estimated that 533 
thousand patients (total of inpatients and outpatients) were diagnosed to have 
any of the mental and behavioral disorders (ICD 10 Code, F00 to 99) [3]. Kawa-
kami et al surveyed 1663 Japanese persons in the several regions and found that 
2.9% and 1.6% of them had major depression and alcohol abuse/dependence, re-
spectively, in the previous 12 months [4]. 

Mental problems often need long time treatment. For example, 40% to 60% of 
the patients with schizophrenia suffer from lifelong disorder [5]. Regarding 
health resource utilization, the rate of hospitalization in Japan is higher for 
mental and behavioral disorders than others, and the period of hospitalization 
exceeds 1 year for 12.8% of hospitalized patients. Among OECD countries, the 
number of psychiatric hospital beds is the highest and the hospitalization days 
are the longest in Japan [2]. Furthermore, the social scenario indicates a high 
prevalence of depression and schizophrenia in the person who committed sui-
cide [6] [7]. 

Many studies in and outside of Japan have analyzed the medical and societal 
costs of mental disorders [8]-[14]. In these analyses, only the cost of mental dis-
orders was analyzed. But clinically, many patients with mental disorders have 
physical disorders as well. It is reported that the co-existence of mental and 
physical disorders leads to poor control of mental conditions, insufficient man-
agement of physical disorders, and low QOL of the patients [15] [16] [17] [18]. 
In order to improve the cost/benefit of treatment and quality of medical services 
for these patients, the conditions of concurrent physical disorders have to be ad-
dressed. Also, the necessity of preventing aggravation and acute phase treatment 
for physical disorders can be minimized in addition to discussions about the 
number of beds. 

However, few reports have analyzed the physical comorbidities of the patients 
with mental disorders or the places where they have received treatment. This is a 
limitation of the patient surveys conducted by the Ministry of Health, Labour, 
and Welfare and the analyses of medical cost based on health insurance claim 
data. 

In the present study, we analyzed the cost of mental disorders by analyzing 
and comparing the cost for mental disorders with the total medical costs (in-
cluding mental and physical disorders) incurred by patients who were diagnosed 
with mental disorders. To analyze the medical cost of each disease, we used a 
medical cost grouping technique to link disorders listed on the health insurance 
claim sheets to the drugs and/or interventions administered according to their 
medical indications. Based on these analyses, we tried to clarify the details of the 
medical cost of patients with mental disorders. 

The study population is limited to the residents who are covered by national 
health insurance in one city. However, it is expected that patients with mental 
disorders will continue to increase, and the improvement of QOL in these pa-
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tients is an important issue. By analyzing health resource utilization and physical 
comorbidities of patients with mental disorders, our study may contribute to the 
improvement of medical service and clarify the cost-benefit of treatment pro-
vided to these patients whose cost is partly paid by the insurer. 

2. Methods 
2.1. Subjects 

The subjects analyzed in our study were the residents (age ≤ 74 years) of City A 
who were covered by national health insurance and suffered from one or more 
of 4 mental disorders that have the highest morbidity and lifetime prevalence 
among mental disorders: alcohol related disorders (ICD10 Code, F10), schi-
zophrenia (ICD10, Code F20), bipolar disorder (ICD 10, Code F31), and depres-
sive episode (ICD10 Code, F32). For the analysis of diseases of the hemodialysis 
patients, all persons covered by the national health insurance were included in 
the study. 

Outline of persons covered in the national health insurance in City A (as of 
February 2014) 

In total, 94,380 residents in City A were covered by the national health insur-
ance. Among them, 47,150 (50.0%) were males and 47,230 (50.0%) were females. 
When grouped by age, the age group ranging 65 to 69 years accounted for the 
highest percentage (11,795 persons [12.5%]) in the residents covered by the na-
tional health insurance, followed by the age group 60 to 64 years (10,726 persons 
[11.4%]) and the 70 to 74 years age group (9,888 persons [10.5%]). Among all 
persons covered by the national health insurance, 23.2% were the elderly (age ≥ 
65 years). 

City A is a tertiary industry based local city. About 30% of the residents are 
covered by the national health insurance and 19.9% of the residents are the el-
derly in 2015. For 100 thousand residents in City A, there are 78.58 hospit-
als/clinics (national average [hereinafter same will be applied in this paragraph] 
67.88), and among them, 12.84 (4.99) hospitals/clinics are specialized in psy-
chiatry. Clinics have 127.73 beds (80.90), hospitals have 1012.73 beds (1215.00) 
and psychiatric hospitals/clinics have 230.09 beds (259.31). Psychiatric beds ac-
count for 22.7% of the total beds [19]. 

2.2. Study Design 

Cross-sectional study. 

2.3. Data Collection and Analysis 

We collected data from health insurance claim sheets issued over 12 months 
(March 2013 to February 2014) and extracted and analyzed data on age, sex, date 
of use of health resource, disease, medical institution, days of use, and medical 
cost. There are 3 types of health insurance claim sheets: sheets for hospitalization 
cost, sheets for outpatient cost, and sheets for prescription cost. Each month, a 
sheet that describes the medical service provided and its cost for the previous 
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month is issued at each medical institution. 
We analyzed the following particulars from the data: (1) relationship between 

the number of the patients and medical costs, (2) percentage of inpatients and 
days of hospitalization classified by hospital function classification, (3) details of 
physical comorbidities, and (4) diseases of patients on hemodialysis. The fol-
lowing 2 procedures were used for analysis. First, we used a medical cost group-
ing technique to analyze medical cost used for the target disorders only (4 men-
tal disorders described above). For analysis of outpatient medical costs, medical 
charge of out-patient/prescription health insurance claim sheet was linked with 
diseases and summarized. If there were multiple diseases, costs were divided by 
the number of diseases and assigned equally to each disease. Medical charges 
that were not linked to any disease were assigned to the primary disease requir-
ing outpatient clinic visits. The hospital costs listed on health insurance claim 
sheets were linked with the disease primarily responsible for hospitalization and 
summarized. If there were multiple diseases, costs were divided by the number 
of diseases and assigned equally to each disease. Second, all costs on the claim 
sheets of patients with target disorders were analyzed. Namely, the medical costs 
were analyzed regardless of the type of disease (mental and physical disease). 
Data used in this analysis were obtained from the insurer through opt-out pro-
cedure. 

3. Results 

The subjects included in our analysis were residents of City A who were covered 
by national health insurance and suffered from one or more of 4 mental disord-
ers: schizophrenia (F20), alcohol related disorders (F10), bipolar disorder (F31), 
and depressive episode (F32). 

3.1. Medical Cost Used for Treatment of Target Mental Disorders 
(Medical Cost Grouping) 

First, we used a medical cost grouping technique to clarify the medical cost used 
for the 4 disorders as follows (Table 1). It should be noted that some patients 
were counted twice or more times because they had more than 1 disorder. The 
total number of patients per year was 7403 (6522 outpatients and 881 inpatients, 
with duplication). The medical cost was 1.02 billion yen for outpatients (ap-
proximately 80 thousand to 260 thousand yen per patient) and 2.24 billion yen 
for inpatients (approximately 1.05 million to 2.94 million yen per patient). Schi-
zophrenia accounts for the highest percentage of this cost both for outpatients or 
inpatients. 

Among the total medical costs used for the residents covered by national 
health insurance in City A, 7.2% was used for outpatients and 18.9% was used 
for inpatients for the above 4 mental disorders. 

3.2. Total Outpatient Costs of Patients with Target Mental  
Disorders 

Next, the total outpatient costs of the patients with one or more of the target  
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Table 1. Medical cost used for treatment of the target mental disorders. 

Rank 
Outpatient 

Disease name (ICD10) 
Total medical  

expenditure (yen) 
Average medical 
fee/patient (yen) 

Percentage of total 
medical expenditure 

1 Schizophrenia (F20) 687,079,469 263,350 4.9% 

2 
Depressive episode 

(F32) 
227,718,315 80,183 1.6% 

3 Bipolar disorder (F31) 75,684,015 115,902 0.5% 

4 
Alcohol related  
disorders (F10) 

32,394,473 77,130 0.2% 

Rank 
Inpatient 

Disease name (ICD10) 
Total medical  

expenditure (yen) 
Average medical 
fee/patient (yen) 

Percentage of total 
medical Expenditure 

1 Schizophrenia (F20) 1,965,551,398 2,938,044 16.6% 

2 
Alcohol related  
disorders (F10) 

121,245,783 1,289,849 1.0% 

3 Bipolar disorder (F31) 81,340,333 1,730,645 0.7% 

4 
Depressive episode 

(F32) 
74,601,997 1,050,732 0.6% 

 
mental disorders were analyzed regardless of the disease (Figure 1 and Figure 
2). The total outpatient costs of 1.37 billion yen were classified by sex and age 
groups. 

In the period included in this analysis (1 year), 5,601 patients received treat-
ment as outpatients (2650 males [47.3%] and 2,951 females [52.7%]). The age 
group that accounted for the highest percentage was the 60 to 69 years age group 
for both males and females (males 23.5% and females 22.3%). The age group that 
used the highest amount of medical cost per patient was the 40 to 49 years age 
group, which was approximately 390 thousand yen, followed by the 50 to 59 
years age group and the 60 to 69 years age group. This amount was relatively 
higher than the outpatient cost per patient shown in Table 1, which indicates 
that the patients had multiple diseases for which they received treatment. 

Regarding the medical cost used by each age group, the 40 to 49 years age 
group (20.9% of the total patients) used 33.1% of the total medical costs, fol-
lowed by the 60 - 69 years age group (20.9% of the total patients) and the 50 - 59 
years age group (20.9% of the total patients), which used 23.8% and 18.9%, re-
spectively, of the total medical costs. The patients with target mental disorders 
used 9.8% of the total outpatient cost of the residents covered by national health 
insurance in City A. This was 2.6% higher than the percentage of medical cost 
obtained by the medical grouping technique for the 4 mental disorders. 

The number of patients who were diagnosed with the target mental disorders 
(schizophrenia [F20], alcohol related disorders [F10], bipolar disorder [F31] or 
depressive episode [F32]) is summarized in Table 2. The most frequent disorder 
was depressive episode, followed by schizophrenia and bipolar disorder. Since 
the total number of outpatients was 5601, it was indicated that the patients with 
target mental disorders had more than one diagnosis of mental disorder. 
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Figure 1. The number of outpatients and medical cost per patient. 
 

 
Figure 2. Medical cost by age of outpatient. 
 
Table 2. Diagnosis of outpatients. 

Disease name (ICD10) No. of patients Percentage of total outpatients 

Depressive episode (F32) 3237 43.4% 

Schizophrenia (F20) 2887 38.7% 

Bipolar disorder (F31) 738 9.9% 

Alcohol related disorders (F10) 602 8.1% 

Some patients with multiple diseases   

3.3. Total Inpatient Costs of Patients with Target Mental  
Disorders 

Next, the health insurance claim data were analyzed to determine the cost for 
hospitalization due to one or more of the target mental disorders (4 ICD 10 code 
names specified above) (Figure 3, Figure 4). The total hospitalization costs were 
2.3 billion yen. The breakdown of this total amount by sex and age group is as 
follows. 

In the period included in this analysis (1 year), 1128 patients were hospitalized 
in total (637 males [56.5%] and 491 females [43.5%]). The age group that  
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Figure 3. The number of inpatients by age group and medical cost per patient. 
 

 
Figure 4. Inpatient medical cost by age group. 
 
accounted for the highest percentage of inpatients was the 60 to 69 years age 
group (males 33.1% and females 27.3%). The age group that used the highest 
amount of medical cost per patient was the 60 to 69 years age group, followed by 
the 50 to 59 years age group and the 40 to 49 years age group. 

Regarding the medical cost used by each age group, the 60 to 69 years age 
group (30.6% of the total patients) used 36.9% of the total hospitalization costs, 
followed by the 50 to 59 years age group (22.8% of the total patients) and the 40 - 
49 years age group (18.7% of the total patients), which used 24.8% and 15.8%, 
respectively, of the total hospitalization costs. Of the total hospitalization costs 
used by the residents covered by national health insurance in City A, 19.4% was 
used for the patients with target mental disorders. 

Analysis of the number of patients by each diagnosis of the 4 ICD 10 code 
names specified above is summarized in Table 3. The most frequent disorder 
was schizophrenia, followed by depressive episode and alcohol related disorders. 

The hospitalization period was analyzed in patients with schizophrenia, a dis-
order which used highest hospitalization cost. As a result, 462 patients (61.2% of 
the patients with schizophrenia) were hospitalized for 91 days (3 months) or 
longer per year, and of them, 401 patients (53.1% of the patients with schizoph-
renia) were hospitalized for 180 days (6 months) or longer. The total  
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Table 3. Diagnosis of inpatients. 

Disease name (ICD10) No. of patients Percentage of total inpatients 

Schizophrenia (F20) 755 66.2% 

Depressive episode (F32) 192 16.8% 

Alcohol related disorders (F10) 124 10.9% 

Bipolar disorder (F31) 70 6.1% 

Some patients with multiple diseases   

 
hospitalization costs of the patients who were hospitalized for schizophrenia for 
91 days or longer was approximately 1.72 billion yen, which accounted for 74.9% 
of the total hospitalization costs of the target mental disorders*. 

*This cost is the total hospitalization costs of patients who were hospitalized 
for schizophrenia and includes the cost used for treatment of mental disorders 
other than schizophrenia and/or physical diseases. 

3.4. Hospitalization Cost by Hospital Functional Classification 

In Japan, each prefecture decides hospital functional classification of medical in-
stitutions matched by its medical/operational plans [20]. There are the following 
bed categories of hospital functional classification: 1) beds for the advanced 
acute phase = beds for highly intensive treatment for acute conditions, e.g., high- 
care unit and stroke care unit; 2) beds for the acute phase = beds for treatment of 
conditions that are in the acute phase but do not need highly intensive treat-
ment; 3) beds for the convalescent phase = beds for rehabilitation or preparation 
for discharge after the acute phase; and 4) beds for the chronic phase = beds for 
long-term treatment. One medical institution may have more than one category 
of beds. In the present study, hospitalization was analyzed by hospital functional 
classification (Table 4). When a medical institution has more than one category 
of beds, it was grouped according to the highest category. 

As a result, the percentage of the hospitalization cost for target disorders was 
the highest in psychiatric beds that do not belong in any of the above categories 
(59.1%), followed by the convalescent phase (24.2%) and the chronic phase 
(7.0%) categories. For these 3-bed categories that used most of the hospitaliza-
tion cost as above, the hospitalization period per month was 26.2 days or longer, 
which was markedly longer than the hospitalization period for beds in other 
categories. Among the inpatients with the target disorders, 283 inpatients (19.6% 
of the total inpatients) were elderly (≥ 70 years), most of whom were hospita-
lized in one of these 3-bed categories. Of note, 8 patients whose deaths were rec-
orded in the health insurance claim sheet were hospitalized in one of the above 3 
bed categories having long hospitalization periods and had stayed in the hospital 
until their deaths. 

For the medical cost per month, the cost was the high for the advanced acute 
phase and acute phase categories, for which highly intensive treatments are ad-
ministered. 



K. Kazawa et al. 
 

771 

Table 4. Hospitalization by hospital functional classification. 

Hospital functional classification 
Percentage of 

total inpatients 
Percentage of total 

hospital costs 
Hospital days per month 

(Mean ± SD) 
Medical institution for the  

advanced acute phase 
11.2% 4.2% 9.3 ± 6.8 

Medical institution for the acute phase 8.7% 3.8% 11.7 ± 9.0 

Medical institution for the  
convalescent phase 

22.8% 24.2% 28.5 ± 6.1 

Medical institution for the  
chronic phase 

8.7% 7.0% 26.2 ± 8.5 

Psychiatric care institution that do not 
belong in any of the above categories 

40.1% 59.1% 28.6 ± 5.9 

Others 8.4% 1.7% 7.7 ± 3.4 

Total 100.0% 100.0%  

3.5. Concurrent Disorders of Patients with Mental Disorders 

The 30 medical conditions that are most frequently reported in the health in-
surance claim sheet of the patients with target mental disorders are summarized 
in Table 5. To specify the condition, we used the minor classification of ICD10 
disorder name. Commonly observed conditions were insomnia, a condition of-
ten observed as a complication of mental disorders, and constipation, chronic 
gastroenteritis, diabetes/glucose tolerance abnormal, headache, deformation/ 
fracture of joint/spine, obesity, and drug-induced hepatic/renal disorders, which 
are conditions often observed as adverse reactions to antipsychotics. 

Frequently reported disorders included lifestyle-related diseases such as 
hypertension, dyslipidemia, diabetes, hyperuricemia and obesity. 

3.6. Diseases of Patients on Hemodialysis 

Finally, Japan has the second highest density of patients requiring hemodialysis 
therapy in the world [21]. As renal failure is possible to manage, we analyzed pa-
tients requiring hemodialysis. 

For the patients on hemodialysis among the residents covered by national 
health insurance in City A, risks of deterioration in renal function and complica-
tions were analyzed. Although temporal or causal relations between the hemo-
dialysis and onset of the disease could not be analyzed in our study, we per-
formed an analysis to identify the characteristics of this group (Table 6). Among 
these residents, 411 patients received hemodialysis, and common diseases ob-
served among these patients were primary renal impairment, and secondary 
renal impairment associated with lifestyle diseases, such as hypertension, di-
abetes, and dyslipidemia. Patients with mental disorders frequently received 
hemodialysis as well. 

4. Discussion 
4.1. Long Hospitalization and Changes in Treatment  

Environments for Mental Disorders 

We analyzed several aspects of targeted mental disorders. It was revealed that  



K. Kazawa et al. 
 

772 

Table 5. Top 30 disorders that the patients with target mental disorders have. 

Rank 
Disease name  

(Aggregated the minor classification of ICD 10 disease names) 
No. of patients 

1 Insomnia 2697 

2 Constipation 1497 

3 Neurodegenerative disease 1104 

4 Chronic gastroenteritis 1069 

5 Hypertension 1053 

6 Dyslipidemia 926 

7 Diabetes 725 

8 Epilepsy 694 

9 Infection 647 

10 Cardiovascular disease 450 

11 Headache 318 

12 Orthopedic disease (Without fracture） 240 

13 Cerebrovascular disorder 228 

14 Hyperuricemia 224 

15 Malignant neoplasm 164 

16 Chronic hepatitis 142 

17 Chronic heart failure 125 

18 Hyperprolactinemia 113 

19 Dementia 111 

20 Benign prostatic hyperplasia 109 

21 Fracture 100 

22 Chronic kidney disease（Without diabetic nephropathy） 89 

23 Alcoholic liver injury 80 

24 Viral hepatitis 67 

25 Obesity 64 

25 Autoimmune disease 64 

27 Dysuria (Without benign prostatic hyperplasia) 49 

28 Impaired glucose tolerance 41 

29 Drug-induced liver injury 23 

30 Drug-induced nephropathy 6 

Some patients with multiple diseases  

 
patients in their 40 s accounted for the highest percentage of outpatients, while 
those in their 60 s accounted for the highest percentage of inpatients and were in 
the hospital for a long period. Also, it was revealed that many patients with 
mental disorders had complications with more than one mental or physical dis-
orders and used medical cost for these comorbidities in addition to the underly- 
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Table 6. Top 20 diseases observed in patients on dialysis. 

Rank 
Disease name (Aggregated ICD 10 disease names) 

60 years of age or younger (n = 148) 
No. of pa-

tients 
60 years of age or older 

(n = 263) 
No. of 

patients 

1 Hypertension 128 Hypertension 237 

 

Cardiovascular disease 94 
Orthopedic disease  
(Without fracture） 

186 

Orthopedic disease (Without fracture) 84 Cardiovascular disease 159 

Diabetes 72 Diabetes 158 

Hyperuricemia 45 Dyslipidemia 102 

Dyslipidemia 43 Chronic heart failure 98 

Chronic heart failure 42 Hyperuricemia 83 

Mental disorders 29 Cerebrovascular disorder 70 

Infection 27 Mental disorders 61 

Cerebrovascular disorder 20 Infection 36 

Chronic glomerulonephritis 18 Chronic glomerulonephritis 33 

(Renal cyst 15 Renal cyst 32 

Malignant neoplasm  
(Without renal malignant neoplasm) 

10 Fracture 22 

Epilepsy 10 Epilepsy 19 

Autoimmune disease 10 Autoimmune disease 16 

Renal malignant neoplasm 6 
Malignant neoplasm 

(Without renal  
malignant neoplasm) 

8 

Fracture 6 Neurodegenerative disease 8 

Neurodegenerative disease 4 Amyloidosis 7 

Amyloidosis 2 Renal malignant neoplasm 7 

20 Renal neoplasia 2 Dementia 6 

 
ing mental problems. Moreover, quite a few of them received treatment for the 
highly acute phase. 

These findings depict that some patients live with several mental and physical 
problems. From their 40s and onwards, patients tend to need hospitalization be-
cause they require inpatient management for their mental and physical disord-
ers. Sometimes, they shift from outpatient visits to hospitalization as they have 
difficulty in visiting hospitals and receiving care after being discharged, leading 
to prolongation of hospitalization. In our analysis, follow-up of the outcome was 
limited because it was based only on health insurance claim data and we found 
few records of death. However, we estimate that actual data will show that more 
end-of-life care has been administered in hospitals. 

According to a report that describes the medical and societal costs for Japa-
nese patients (age ≥ 20 years) with depression or schizophrenia, treatment cost 
of mental disorders accounts for 9% to 28% of the total costs, while societal cost 
associated with absenteeism (absent from work) or presenteeism (lowered 
productivity) accounts for 47% to 67% and mortality cost accounts for 45% to 
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47% [9] [12]. Regarding societal cost, discussions are also taking place in abroad 
[22] [23]. The survey by the Ministry of Health, Labour and Welfare (2014) re-
ported that among patients who are hospitalized for an extended period, those 
who need urgent support for their daily or social life in addition to disease man-
agement and care often lacks access to these supports [24]. On the other hand, 
the patients who need relatively less support have to spend a long time in train-
ing for jobs and self-management and can obtain few medical services in the 
community such as home-visiting nursing care, visiting medical care, day care, 
or care for their physical conditions. Such lacks of medical management and 
care services are leading to longer hospitalizations. 

In Japan, the government has changed its policy for treatment of mental dis-
orders from 2004 [25]. The policy encourages utilization of mental health ser-
vices in the community instead of hospitalization. In order to carry out these 
changes, beds are being reduced, the treatment, care, and welfare services in the 
community are being enhanced, and personnel who provide these services are 
being trained. Although it will depend on each patient’s mental and physical 
condition, it is desirable to organize social services and provide treatment and 
training for jobs and self-management from the early phase of the disease in or-
der to support the patient's life in the community. Recently, the number of pa-
tients with dementia is also increasing in addition to the target mental disorders 
analyzed in the present study, and education is necessary for the general public 
to deepen understanding of mental disorders. From the high percentage of mor-
tality cost disclosed in a previous study, it can be estimated that end-of-life care 
in hospitals is not few [9] [12]. It is reported that advanced care planning is not 
widely used in Japan [26]. In order to improve the QOL of patients, medical 
professionals have to provide the patients and their family with information on 
the outlook of the disease and how to care for the patients at the end of life. 
These suggestions will enable patients & their family in decision making with the 
preferences, medical indications, and living conditions of the patients/family 
considered. 

4.2. Comprehensive Assessment of the Mental/Physical Health of 
Patients with Mental Disorders 

Our study revealed that many patients with mental disorders have physical 
problems as well. Although temporal/causal relation between diseases was not 
clarified in our analysis, interaction between mental and physical conditions 
hinders proper control of the systemic condition and leads to lowered QOL and 
risks of death. The diseases commonly observed in the patients included in our 
analysis were symptoms associated with the underlying mental disorders, com-
mon adverse reactions to antipsychotics, and lifestyle-related diseases. Since we 
have universal coverage and a free access healthcare system in Japan, not all pa-
tients with mental disorders are followed up by specialists. It is important for 
medical professionals to comprehensively assess the mental/physical and living 
conditions of the patients as well as the available social resources to help them 
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have access to better self-management education and medical care services. Pa-
tients with mental disorders often use several drugs. Medical professionals 
should recommend them to consult specialists when they show symptoms asso-
ciated with their mental disorders or common adverse reactions to antipsychot-
ics so that they can switch to a more appropriate treatment, dose, or non-phar- 
maceutical therapy. 

Furthermore, Japan has the highest aging rate in the world (WHO, 2010), and 
the aging rate in 2015 is 26.7% (Ministry of Health, Labor and Welfare, 2015) 
[27] [28]. The elderly population rate is expected to rise in the future, and accor-
dingly, an increase in the number of elderly patients with dementia is estimated 
[28]. It is reported that patients with dementia have high prevalence of physical 
diseases [29] [30], and the home treatment becomes more difficult as the severity 
of the physical diseases increases [31] [32] [33]. In order to realize the dementia 
patient’s familiar living place and to improve patient's QOL, it is necessary to 
analyze the cost for mental disorders further and to improve service and infra-
structure in the future. 

In this study, there is a limit to generalization because the subject is covered 
by national health insurance in one area. However, the results of clarifying the 
health resource utilization and comorbidities in patients with mental disorders 
can be implemented to improve the health services and systems. It is necessary 
to expand the number of areas and sample size for further analysis. 

5. Conclusion 

Our study revealed that patients with mental disorders are shifting from outpa-
tient treatment to hospitalization as they get older. Patients in general are often 
hospitalized for an extended period, and they have many concurrent men-
tal/physical problems. Therefore, comprehensive assessment of their men-
tal/physical health, self-management education suitable for each patient, organ-
ization of services, and support for decision making regarding treatment are es-
sential for the improvement of their QOL. 

Acknowledgements 

We thank City A for providing us the data and Data Horizon Corporation for 
helping us with processing health insurance claim sheets. We obtained funding 
from City A to conduct this study as a joint research with the city, but analysis 
was approved by the ethics committee of Hiroshima University. 

References 
[1] Kessler, R.C., Aguilar-Gaxiola, S., Alonso, J., Chatterji, S., Lee, S., Ormel, J., et al. 

(2009) The Global Burden of Mental Disorders: An Update from the WHO World 
Mental Health (WMH) Surveys. Epidemiologia e Psichiatria Sociale, 18, 23-33.  
https://doi.org/10.1017/S1121189X00001421 

[2] OECD Health Statistics (2016) Care for People with Mental Health Disorders.  
http://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance_199

https://doi.org/10.1017/S1121189X00001421
http://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance_19991312


K. Kazawa et al. 
 

776 

91312  

[3] Ministry of Health, Labour and Welfare (2016) Patient Survey (Disease and Injury).  
http://www.mhlw.go.jp/toukei/saikin/hw/kanja/10syoubyo  

[4] Kawakami, N., Takeshima, T., Ono, Y., Uda, H., Hata, Y., Nakane, Y., et al. (2005) 
Twelve-Month Prevalence, Severity, and Treatment of Common Mental Disorders 
in Communities in Japan: Preliminary Finding from the World Mental Health Ja-
pan Survey 2002-2003. Psychiatry and Clinical Neurosciences, 59, 441-452.  
https://doi.org/10.1111/j.1440-1819.2005.01397.x 

[5] Crown, W.H., Neslusan, C., Russo, P.A., Holzer, S., Ozminkowski, R. and Croghan, 
T. (2001) Hospitalization and Total Medical Costs for Privately Insured Persons 
with Schizophrenia. Administration and Policy in Mental Health, 28, 335-351.  
https://doi.org/10.1023/A:1011139215761 

[6] Matsuda, S. (2009) Demographic Characteristics and Its Impact on Health Policy in 
Japan. Asian Pacific Journal of Disease Management, 3, 91-97.  
https://doi.org/10.7223/apjdm.3.91 

[7] Ministry of Health, Labour and Welfare (2009) Summary about Corresponding for 
Suicide and Depression etc by Project Team.  
http://www.mhlw.go.jp/seisaku/2010/07/03.html  

[8] Sobocki, P., Jönsson, B., Angst, J. and Rehnberg, C. (2007) Cost of Depression in 
Europe. The Journal of Mental Health Policy and Economics, 9, 87-98. 

[9] Sado, M., Yamauchi, K., Kawakami, N., Ono Y., Furukawa, T.A., Tsuchiya, M., et al. 
(2011) Cost of Depression among Adults in Japan in 2005. Psychiatry and Clinical 
Neurosciences, 65, 442-450. https://doi.org/10.1111/j.1440-1819.2011.02237.x 

[10] Chang, S.M., Cho, S.J., Jeon, H.J., Hahm, B.J., Lee, H.J., Park, J.I., et al. (2012) Eco-
nomic Burden of Depression in South Korea. Social Psychiatry and Psychiatric 
Epidemiology, 47, 683-689. https://doi.org/10.1007/s00127-011-0382-8 

[11] Kessler, R.C. (2012) The Costs of Depression. Psychiatric Clinics of North America, 
35, 1-14.  

[12] Sado, M., Inagaki, A., Koreki, A., Knapp, M., Kissane, L.A., Mimura, M., et al. 
(2013) The Cost of Schizophrenia in Japan. Neuropsychiatric Disease and Treat-
ment, 9, 787-798. https://doi.org/10.2147/NDT.S41632 

[13] Osaki, Y. (2015) Epidemiology and Societal Costs of Alcohol Disorders. Journal of 
Clinical and Experimental Medicine, 254, 896-900. (In Japanese) 

[14] Alexandre, P.K., Hwang, S., Roth, K.B., Gallo, J.J. and Eaton, W.W. (2016) Costs of 
Depression from Claims Data for Medicare Recipients in a Population-Based Sam-
ple. Journal of Health and Human Services Administration, 39, 72-94. 

[15] Krishnan, K.R. (2005) Psychiatric and Medical Comorbidities of Bipolar Disorder. 
Psychosomatic Medicine, 67, 1-8.  
https://doi.org/10.1097/01.psy.0000151489.36347.18 

[16] McIntyre, R.S., Nguyen, H.T., Soczynska, J.K., Lourenco, M.T., Woldeyohannes, 
H.O. and Konarski, J.Z. (2008) Medical and Substance-Related Comorbidity in Bi-
polar Disorder: Translational Research and Treatment Opportunities. Dialogues in 
Clinical Neuroscience, 10, 203-213. 

[17] Fagiolini, A. and Goracci, A. (2009) The Effects of Undertreated Chronic Medical 
Illnesses in Patients with Severe Mental Disorders. Journal of Clinical Psychiatry, 
70, 22-29. https://doi.org/10.4088/JCP.7075su1c.04 

[18] Ettner, S.L., Azocar, F., Branstrom, R.B., Meredith, L.S., Zhang, L. and Ong, M.K. 
(2010) The Association of General Medical and Psychiatric Comorbidities with Re-
ceipt of Guideline-Concordant Care for Depression. Psychiatric Services, 61, 1255- 

http://www.mhlw.go.jp/toukei/saikin/hw/kanja/10syoubyo
https://doi.org/10.1111/j.1440-1819.2005.01397.x
https://doi.org/10.1023/A:1011139215761
https://doi.org/10.7223/apjdm.3.91
http://www.mhlw.go.jp/seisaku/2010/07/03.html
https://doi.org/10.1111/j.1440-1819.2011.02237.x
https://doi.org/10.1007/s00127-011-0382-8
https://doi.org/10.2147/NDT.S41632
https://doi.org/10.1097/01.psy.0000151489.36347.18
https://doi.org/10.4088/JCP.7075su1c.04


K. Kazawa et al. 
 

777 

1259. https://doi.org/10.1176/ps.2010.61.12.1255 

[19] Regional Medical Information System (2015). (In Japanese) http://jmap.jp/  

[20] Ministry of Health, Labour and Welfare (2017) Report of Bed Categories.  
http://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000055891.html  

[21] United States Renal Data System (2016) Annual Data Report 2016.  
https://www.usrds.org/default.aspx  

[22] Bender, A. and Farvolden, P. (2008) Depression and the Workplace: A Progress 
Report. Current Psychiatry Reports, 10, 73-79.  
https://doi.org/10.1007/s11920-008-0013-6 

[23] Birnbaum, H.G., Kessler, R.C., Kelley, D., Ben-Hamadi, R., Joish, V.N. and Green-
berg, P.E. (2010) Employer Burden of Mild, Moderate, and Severe Major Depressive 
Disorder: Mental Health Services Utilization and Costs, and Work Performance. 
Depression and Anxiety, 27, 78-89. https://doi.org/10.1002/da.20580 

[24] Ministry of Health, Labour and Welfare (2014) Current Condition of Psychiatric 
Patients Hospitalized for an Extended Period.  
http://www.mhlw.go.jp/file/05-Shingikai-12201000-Shakaiengokyokushougaihoken
fukushibu-Kikakuka/0000046397.pdf  

[25] Kanata, T. (2016) Japanese Mental Health Care in Historical Context: Why Did Ja-
pan Become a Country with So Many Psychiatric Care Beds? Social Work, 52, 471- 
489. https://doi.org/10.15270/52-4-526 

[26] Ikegami, N. and Ikezaki, S. (2010) Life Sustaining Treatment at end-of-Life in Ja-
pan: Do the Perspectives of the General Public Reflect Those of the Bereaved of Pa-
tients Who Had Died in Hospitals? Health Policy, 98, 98-106. 

[27] World Health Organization (2010) World Health Statistics 2010. 155-167.  
http://www.who.int/whosis/whostat/2010/en/  

[28] Cabinet Office (2015) White Paper on Aging of Society 2015.  
http://www8.cao.go.jp/kourei/whitepaper/w-2015/html/zenbun/index.html  

[29] Ukai, K., Mizuno, Y., Ozaki, K., Sekiya, T., Tomita, K. and Ito, T. (2007) Physical 
Complications of Dementia. 12 Months Research in a Special Ward for the Elderly 
with Senile Dementia. Psychogeriatrics, 7, 21-24.  
https://doi.org/10.1111/j.1479-8301.2007.00194.x 

[30] Gurgu, M., Zamfirescu, A., Rascu, A., Romila, A., Gurgu, H. and Nedelcu, L. (2014) 
Role of Comorbidities in Caring for Chronicly Ill Elderly Patients with and without 
Dementia. Clujul Medical, 87, 102-105. https://doi.org/10.15386/cjmed-291 

[31] Spruytte, N., Andenhove, C.V. and Lammertyn, F. (2001) Predictors of Institutiona-
lization of Cognitively-Impaired Elderly Cared for by Their Relatives. International 
Journal of Geriatric Psychiatry, 16, 1119-1128. https://doi.org/10.1002/gps.484 

[32] Ono, T., Tamai, A., Takeuchi, D. and Tamai, Y. (2010) Predictors of Outcomes 
from Award for Demented Elderly Gender Differences. Psychogeriatrics, 10, 21-28.  
https://doi.org/10.1111/j.1479-8301.2010.00311.x 

[33] Ono, T., Tamai, A., Takeuchi, D., Tamai, Y., Iseki, H., Fukushima, H., et al. (2010) 
Predictors of Length of Stay in Award Demented Elderly: Gender Differences. Psy-
chogeriatrics, 10, 153-159. https://doi.org/10.1111/j.1479-8301.2010.00328.x 

 
 
 
 
 
 
 

https://doi.org/10.1176/ps.2010.61.12.1255
http://jmap.jp/
http://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000055891.html
https://www.usrds.org/default.aspx
https://doi.org/10.1007/s11920-008-0013-6
https://doi.org/10.1002/da.20580
http://www.mhlw.go.jp/file/05-Shingikai-12201000-Shakaiengokyokushougaihokenfukushibu-Kikakuka/0000046397.pdf
http://www.mhlw.go.jp/file/05-Shingikai-12201000-Shakaiengokyokushougaihokenfukushibu-Kikakuka/0000046397.pdf
https://doi.org/10.15270/52-4-526
http://www.who.int/whosis/whostat/2010/en/
http://www8.cao.go.jp/kourei/whitepaper/w-2015/html/zenbun/index.html
https://doi.org/10.1111/j.1479-8301.2007.00194.x
https://doi.org/10.15386/cjmed-291
https://doi.org/10.1002/gps.484
https://doi.org/10.1111/j.1479-8301.2010.00311.x
https://doi.org/10.1111/j.1479-8301.2010.00328.x


 
 

 

 
Submit or recommend next manuscript to SCIRP and we will provide best 
service for you:  

Accepting pre-submission inquiries through Email, Facebook, LinkedIn, Twitter, etc.  
A wide selection of journals (inclusive of 9 subjects, more than 200 journals) 
Providing 24-hour high-quality service 
User-friendly online submission system  
Fair and swift peer-review system  
Efficient typesetting and proofreading procedure 
Display of the result of downloads and visits, as well as the number of cited articles   
Maximum dissemination of your research work 

Submit your manuscript at: http://papersubmission.scirp.org/ 
Or contact health@scirp.org 

http://papersubmission.scirp.org/
mailto:health@scirp.org

	Health Resource Utilization and Comorbidities in Patients with Mental Disorders: Analysis Based on Health Insurance Claim Data
	Abstract
	Keywords
	1. Introduction
	2. Methods
	2.1. Subjects
	2.2. Study Design
	2.3. Data Collection and Analysis

	3. Results
	3.1. Medical Cost Used for Treatment of Target Mental Disorders (Medical Cost Grouping)
	3.2. Total Outpatient Costs of Patients with Target Mental Disorders
	3.3. Total Inpatient Costs of Patients with Target Mental Disorders
	3.4. Hospitalization Cost by Hospital Functional Classification
	3.5. Concurrent Disorders of Patients with Mental Disorders
	3.6. Diseases of Patients on Hemodialysis

	4. Discussion
	4.1. Long Hospitalization and Changes in Treatment Environments for Mental Disorders
	4.2. Comprehensive Assessment of the Mental/Physical Health of Patients with Mental Disorders

	5. Conclusion
	Acknowledgements
	References

