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INTRODUCTION

Suicide is the tenth leading cause of death in the United 
States. Suicide rates have increased in nearly every country,1 
and 68% of patients admitted for suicide have received diag-
noses of emotional disorders.2 According to the Ministry of 
Health and Welfare (MOHW), Executive Yuan, ROC (Taiwan), 
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the numbers of outpatients and admitted patients with men-
tal illness are increasing annually. Many cases of random kill-
ings by patients with mental disorders have been reported, 
resulting in a greater emphasis on involuntary psychiatric ad-
missions and medical treatment in Taiwan.3

Compared with an average person, patients with mental 
illness have a higher risk of mortality. The standardized mor-
tality rate of patients with severe mental illness is twice that 
of the general population, with a lifespan by 30 years. The 
main causes of death include suicide, accidents, and other 
disease-related causes.4,5 According to the Department of 
Mental and Oral Health, MOHW, the leading cause of suicide 
in 2018 was affective or interpersonal relationships (15,327 
persons, 46.2%), followed by mental health or substance abuse 
(13,568 persons, 40.9%). Therefore, mental illness is closely 
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associated with death. Patients with mental illness differ in 
mortality risk by age group. Regardless of gender, young pa-
tients with mental illness have a higher risk of mortality, with 
a death rate five times that of an average person.6,7 Although 
involuntary psychiatric admission for patients with mental 
illness can reduce the incidences of self-mutilation and harm-
ing others, studies have demonstrated that the main cause of 
death during hospitalization is suicide or sudden death caused 
by an existing disease; these deaths are unpredictable and 
have an extremely low rate of successful emergency rescue.8,9

Some studies have indicated that a large part of the disease 
burden is attributed to behavioral risk factors.10 Some inter-
national studies have also indicated that involuntary psychiat-
ric admissions are necessary and reasonable for patients with 
mental illness who are a danger to themselves or others.11

Studies on the medical costs of involuntary psychiatric ad-
missions have indicated that men and older patients have a 
higher likelihood of admission; affective psychosis are the 
most common diagnoses, and they have higher medical costs.12 
The total daily medical cost per patient is €318 (approximately 
NT$10,000) for involuntary psychiatric admissions and €272 
(approximately NT$9,000) for voluntary psychiatric admis-
sions.13 Moreover, patients with mental illness and severe co-
morbidities have higher rates of outpatient and emergency 
visits and readmissions, thereby increasing total medical 
costs.12,14,15 Regarding patients with depression, the average 
total medical costs per patient differ significantly in terms of 
gender, age, and severity, and they are twice as high for men 
as they are for women; total costs are twice as high in patients 
with severe depression as they are for patients with moderate 
depression.16 Studies have demonstrated that the overall med-
ical costs of adult patients with depression are 33% higher than 
those of average adults.17

According to the aforementioned studies, the medical costs 
of patients with mental illness are influenced by various fac-
tors and are considerably related to the risk of mental illness 
and death. However, studies analyzing death rates and medi-
cal expenditures by using propensity score matching (PSM) 
are not yet available. On the basis of the current literature re-
view, studies related to mortality risk and medical expendi-
tures for involuntary and voluntary psychiatric admissions 
remain scant. Therefore, this study adopted various factors as 
variables to analyze the death rates and medical expenses of 
involuntary and voluntary psychiatric admissions. 

METHODS

Research design
It was hypothesized that Involuntary Psychiatric Admis-

sions are associated with the increased medical cost and mor-

tality risk. The research framework of this study involved cor-
relations among involuntary psychiatric admissions, medical 
costs, and mortality risk. To select individuals with similar at-
tributes for research and control groups and to prevent het-
erogeneity between selection error and the baseline,18 this 
study performed 1:4 PSM for patients with mental illness 
who had involuntary and voluntary psychiatric admissions 
in terms of sex, age, comorbidity severity, insured amount, 
mental illness type, and year of diagnosis. The research group 
contained 181 patients with involuntary psychiatric admis-
sions, and the control group consisted of 724 patients with 
voluntary psychiatric admissions (905 patients in total). The 
current study was reviewed and approved by the Research 
Ethics Committee at China Medical University and Hospital, 
Taichung, Taiwan, under no. CMUH105-REC3–016. The re-
quirement of informed consent was waived by the ethics 
committee.

Data source and study sample
This study used the Longitudinal Health Insurance Data-

base (LHID), which contains the claims data of 1 million 
beneficiaries randomly selected from all people insured by 
Taiwan’s National Health Insurance program. We obtained 
electronic data from the National Health Research Institutes 
with the authorization of the Department of Health. The 
LHID contains information on medical care for inpatient and 
outpatient visits for each beneficiary from 2002 to 2013. In 
accordance with the Taiwan Personal Information Protection 
Act, the identities of insured people were recoded by ran-
domization before data were released to researchers. 

The research population consisted of patients with mental 
illness classified by International Classification of Diseases, 
Ninth Revision, Clinical Modification (ICD-9-CM)19 with di-
agnostic codes: 290.xx–319.xx from 2002 to 2013. Because 
patients receiving diagnoses of mental illness in 2002 could 
not be validated as having first-time diagnoses of mental ill-
ness, all cases diagnosed in 2002 were excluded. In addition, 
because minors are a vulnerable group, to protect their rights, 
this study retained only patients older than 20 years as re-
search patients.

Variables
Research variables were extracted from the database con-

tent, and most variables were obtained from the first data en-
tries of patients during the research period as the determina-
tion basis, such as mental illness type, sex, age, insured amount, 
institution level, institution ownership type, primary physi-
cian seniority, insured branch, and degree of urbanization. 
The remaining variables were obtained from all entries input 
during the research period including involuntary psychiatric 
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Table 1. Chi-square test of matched patient samples for mental illness type (N=905)

Variable
Total number 

of persons
Death toll No death toll p-value

Involuntary psychiatric admissions 0.276
Yes 181 27 (14.92) 154 (85.08)
No 724 84 (11.60) 640 (88.40)

Type of mental illness <0.001
Organic mental disorder 126 32 (25.40) 94 (74.60)
Schizophrenia 151 12 (7.95) 139 (92.05)
Affective psychosis 139 17 (12.23) 122 (87.77)
Substance abuse 83 18 (21.69) 65 (78.31)
Other mental illnesses 406 32 (7.88) 374 (92.12)

If suffering from multiple mental illnesses 0.308
Yes 485 65 (13.40) 420 (86.60)
No 420 46 (10.95) 374 (89.05)

Comorbidity severity <0.001
0 point 774 80 (10.34) 694 (89.66)
1 point 113 25 (22.12) 88 (77.88)
2 points (and higher) 18 6 (33.33) 12 (66.67)

Drug use 0.099
Without use of classified drugs 245 23 (9.39) 222 (90.61)
Use of anti-psychotics alone 35 2 (5.71) 33 (94.29)
Use of antidepressants alone 23 4 (17.39) 19 (82.61)
Use of mood stabilizers alone 244 40 (16.39) 204 (83.61)
Use of multiple classified drugs 358 42 (11.73) 316 (88.27)

Sex <0.001
Female 331 23 (6.95) 308 (93.05)
Male 574 88 (15.33) 486 (84.67)

Age (yr) 0.002
20–34 224 19 (8.48) 205 (91.52)
35–49 368 38 (10.33) 330 (89.67)
50–64 250 39 (15.60) 211 (84.40)
65 (and higher) 63 15 (23.81) 48 (76.19)

Insured amount ($) 0.004
20,008 (and lower) 699 99 (14.16) 600 (85.84)
20,009–22,800 155 7 (4.52) 148 (95.48)
22,801 (and higher) 51 5 (9.80) 46 (90.20)

Institution level 0.003
Medical center 149 23 (15.44) 126 (84.56)
District hospital 314 44 (14.01) 270 (85.99)
Regional hospital 186 29 (15.59) 157 (84.41)
Primary level clinic 256 15 (5.86) 241 (94.14)

Type of institution ownership 0.106
Public hospital or institution 282 42 (14.89) 240 (85.11)
Private hospital or institution 400 38 (9.50) 362 (90.50)
Foundation hospital or institution 198 29 (14.65) 169 (85.35)
Corporation hospital or institution 25 2 (8.00) 23 (92.00)
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admissions, whether patients had multiple mental illnesses, 
comorbidity severity, drug use, death, and medical costs. The 
first entry of mental illness diagnosed between 2002 and 2013 
was adopted as patients’ type of mental illness. The mental ill-
ness diagnostic codes were determined by referencing the Di-
agnostic and Statistical Manual of Mental Disorders, Fourth 
Edition (DSM-IV).20 In reference19 to, comorbidity severity 
(Charlson comorbidity index, CCI) was grouped.

Statistical analysis
All statistical analyses were performed using SAS version 

9.4 (Statistical Analysis System, SAS Institute Inc., Cary, NC, 
USA). The significance level of 0.05 was determined while 
p-value less than 0.05 was considered statistically significant. 
Besides, SPSS 23.0 (IBM Corp., Armonk, NY, USA) was ad-
opted as a drawing tool of survival analysis. A chi-square in-
dependent test χ2 was adopted to test the independence be-
tween independent variables, specifically the chrematistics of 
patients with mental illness (including characteristics of pa-
tient health, demographics, medical caregivers, and regions) 
and dependent variables (death, total medical costs, and aver-
age annual medical cost per person). A general linear model 
(GLM) was used to perform a multivariate analysis to com-

pare the least squares (LS) means of independent variables af-
fecting the average annual medical cost per person (patient 
receiving care). Since this study considered multiple indepen-
dent variables, the Cox proportional hazards model was used 
to determine the relationship between independent variables 
and death, in order to show the status of mortality risk among 
different variables.

RESULTS

This study performed PSM on the basis of sex, age, comor-
bidity severity, insured amount, and type of mental illness. 
A total of 181 persons (20%) had involuntary psychiatric ad-
missions, and 724 persons (80%) had voluntary psychiatric 
admissions. After matching, the chi-square independence 
tests between variables were conducted (Table 1). Patient 
death was not significantly correlated with the type of psy-
chiatric admission, involuntary or voluntary (p=0.276). Re-
garding the mental illness type, a majority of patients (406 
persons, 44.86%) had “other mental illnesses,” followed by 
schizophrenia (151 persons, 16.69%). Death was significantly 
correlated with the mental illness type (p<0.001). Patients 
with organic mental disorders had a significantly higher 

Table 1. Chi-square test of matched patient samples for mental illness type (N=905) (continued)

Variable
Total number 

of persons
Death toll No death toll p-value

Seniority of primary physician (yr) 0.079
5 (and lower) 555 61 (10.99) 494 (89.01)
6–10 27 7 (25.93) 20 (74.07)
11–15 122 19 (15.57) 103 (84.43)
6 (and higher) 201 24 (11.94) 177 (88.06)

Insured branch 0.094
Taipei 289 28 (9.69) 261 (90.31)
Northern 117 23 (19.66) 94 (80.34)
Central 177 21 (11.86) 156 (88.14)
Southern 121 11 (9.09) 110 (90.91)
Kaohsiung & Pingtung 173 24 (13.87) 149 (86.13)
Eastern 28 4 (14.29) 24 (85.71)

Degree of urbanization 0.374
Cities and towns with a high degree of urbanization 229 21 (9.17) 208 (90.83)
Cities and towns with a moderate degree of urbanization 297 45 (15.15) 252 (84.85)
Emerging cities and towns 156 18 (11.54) 138 (88.46)
General cities and towns 118 17 (14.41) 101 (85.59)
Aging and cities and towns 21 3 (14.29) 18 (85.71)
Agricultural cities and towns 39 4 (10.26) 35 (89.74)
Remote towns 45 3 (6.67) 42 (93.33)

Values are presented as number (%) unless otherwise indicated
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Table 2. General linear model of average annual medical cost per person (N=905)

Variable The least square mean (NT$) p-value
Involuntary psychiatric admissions <0.001

Yes 102,899.83
No 26,139.79

Type of mental illness <0.001
Organic mental disorder 63,166.28
Schizophrenia 102,979.04
Affective psychosis 49,520.19
Substance abuse 54,537.53
Other mental illnesses 52,396.01

If suffering from multiple mental illnesses 0.777
Yes 65,419.81
No 63,619.81

Comorbidity severity 0.733
0 point 66,397.17
1 point 59,764.16
2 points (and higher) 67,398.10

Drug use 0.001
Without use of classified drugs 60,588.00
Use of antipsychotics alone 52,020.68
Use of antidepressants alone 62,419.16
Use of mood stabilizers alone 59,566.85
Use of multiple classified drugs 88,004.36

Sex 0.611
Female 63,089.42
Male 65,950.20

Age (yr) 0.980
20–34 62,479.69
35–49 64,132.78
50–64 64,137.04
65 (and higher) 67,329.73

Insured amount ($) 0.135
20,008 (and lower) 62,649.88
20,009–22,800 53,202.14
22,801 (and higher) 77,707.42

Institution level 0.450
Medical center 70,053.72
District hospital 63,996.67
Regional hospital 67,937.40
Primary level clinic 56,091.46

Type of institution ownership 0.755
Public hospital or institution 65,539.43
Private hospital or institution 59,534.36
Foundation hospital or institution 60,367.45
Corporation hospital or institution 72,638.01
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death rate (25.40%) than those with other mental illnesses 
(7.88%). The CCI is a common tool for evaluating comor-
bidities. In this study, 774 patients (85.52%) had a CCI of 0. 
Patient death was significantly correlated with the CCI (p< 
0.001). Patients with CCI scores of ≥2 had a significantly high-
er death rate (33.33%) than those with CCI scores of <2. Re-
garding the effect of sex and age on death in patients with 
mental illness, men and those older than 65 years had signifi-
cantly higher death rates.

To compare the influence on annual per-person medical 
costs by different independent variables among the matched 
samples, the GLM, also known as a multivariate linear regres-
sion, was adopted in this study to analyze the average annual 
medical cost per person (Table 2). The data of 905 persons in 
total were analyzed. According to Table 2, after correcting the 
other variables, patients with involuntary psychiatric admis-
sions incurred significantly higher mean of average annual 
medical costs per person than those of patients with voluntary 
psychiatric admissions (p<0.001, LS mean: NT$102,899.83 
and NT$26,139.79, respectively). Patients with schizophrenia 
incurred significantly higher average medical costs (p<0.001, 
LS mean: NT$102,979.04) than those with organic mental dis-
orders, affective psychosis, substance abuse, and other mental 
illnesses (LS mean: NT$63,166.28, NT$49,520.19, NT$54,537.53, 

and NT$52,396.01). Hence, mental illness type exhibited the 
significant mean differences in average medical costs. In ad-
dition, drug use exhibited a significant mean difference (p< 
0.001) in average medical costs. The use of multiple classified 
drugs was associated with significantly higher average medi-
cal costs (p<0.05, LS mean: NT$88,004.36) when compared to 
without use of classified drugs, use of antipsychotic drugs, an-
tidepressants, or mood stabilizers alone (LS mean: NT$60,588.00, 
NT$52,020.68, NT$62,419.16, and NT$59,566.85) Comor-
bidity severity, multiple mental illnesses, sex, age, insured 
amount, institution level, institution ownership type, senior-
ity of primary physician, insured branch, and degree of ur-
banization exhibited no significant mean differences in aver-
age medical costs.

By using hazard ratio (HR) to compare the mortality risk 
among variables, the Cox proportional hazards model was 
adopted to perform the survival analysis. Table 3 showed that 
the type of psychiatric admissions (voluntary admissions as 
the reference group) was not significantly associated with death, 
both for the unadjusted and adjusted results. Regarding the 
type of mental illness, the adjusted Cox model survival anal-
ysis demonstrated that when using patients with other men-
tal illnesses as a reference and controlling for the other vari-
ables, the HR of patients with organic mental disorders was 

Table 2. General linear model of average annual medical cost per person (N=905) (continued) 

Variable The least square mean (NT$) p-value
Seniority of primary physician (yr) 0.914

5 (and lower) 67,070.72
6–10 63,907.97
11–15 64,742.54
16 (and higher) 62,358.02

Insured branch 0.692
Taipei 56,140.72
Northern 64,815.73
Central 65,852.25
Southern 64,211.11
Kaohsiung & Pingtung 58,613.91
Eastern 77,485.15

Degree of urbanization 0.701
Cities and towns with a high degree of urbanization 67,290.28
Cities and towns with a moderate degree of urbanization 66,334.97
Emerging cities and towns 58,439.20
General cities and towns 72,159.41
Aging and cities and towns 65,172.96
Agricultural cities and towns 51,208.29
Remote towns 71,033.56
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Table 3. Survival analysis of death among the matched samples of patients (N=905)

Variable
Unadjusted Adjusted

HR 95% CI p-value HR 95% CI p-value
Subject to involuntary psychiatric admissions

Yes 1.235 0.800–1.906 0.341 1.294 0.738–2.270 0.368
No (reference group) - - - - - -

Type of mental illness
Organic mental disorder 4.401 2.683–7.217 <0.001 3.311 1.823–6.014 <0.001
Schizophrenia 0.948 0.488–1.841 0.874 1.085 0.506–2.326 0.833
Affective psychosis 1.848 1.024–3.337 0.042 2.505 1.279–4.908 0.007
Substance abuse 2.692 1.510–4.801 <0.001 2.785 1.451–5.345 0.002
Other mental illnesses (reference group) - - - - - -

If suffering from multiple mental illnesses
Yes 1.115 0.764–1.627 0.573 0.709 0.435–1.154 0.166
No (reference group) - - - - - -

Comorbidity severity
0 point (reference group) - - - - - -
1 point 1.852 1.180–2.906 0.007 1.181 0.675–2.068 0.559
2 points (and higher) 3.177 1.377–7.329 0.007 1.794 0.713–4.515 0.214

Drug use
Without use of classified drugs (reference group) - - - - - -
Use of anti-psychotics alone 0.582 0.137–2.469 0.463 0.355 0.075–1.677 0.191
Use of antidepressants alone 1.720 0.593–4.985 0.318 1.628 0.541–4.904 0.386
Use of mood stabilizers alone 1.850 1.108–3.090 0.019 1.709 0.984–2.967 0.057
Use of multiple classified drugs 1.070 0.643–1.782 0.795 0.932 0.491–1.770 0.829

Sex
Female (reference group) - - - - - -
Male 2.278 1.439–3.605 <0.001 1.913 1.161–3.153 0.011

Age (yr)
20–34 (reference group) - - - - - -
35–49 1.135 0.653–1.973 0.654 1.401 0.764–2.570 0.276
50–64 2.111 1.213–3.673 0.008 1.968 1.072–3.613 0.029
65 (and higher) 4.163 2.104–8.236 <0.001 3.815 1.684–8.639 0.001

Insured amount ($)
20,008 (and lower) 3.538 1.643–7.619 0.001 2.967 1.317–6.684 0.009
20,009–22,800 (reference group) - - - - - -
22,801 (and higher) 2.439 0.774–7.688 0.128 3.537 1.041–12.017 0.043

Institution level
Medical center 2.447 1.276–4.693 0.007 1.953 0.877–4.347 0.101
District hospital 2.360 1.313–4.240 0.004 2.229 1.084–4.586 0.029
Regional hospital 2.462 1.319–4.596 0.005 2.459 1.201–5.033 0.014
Primary level clinic (reference group) - - - - - -

Type of institution ownership 
Public hospital or institution (reference group) - - - - - -
Private hospital or institution 0.666 0.430–1.034 0.070 0.995 0.567–1.746 0.985
Foundation hospital or institution 1.079 0.672–1.733 0.754 1.115 0.662–1.877 0.683
Corporation hospital or institution 0.714 0.172–2.954 0.642 0.495 0.115–2.129 0.345
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3.311 times that of the reference group (p<0.001, 95% CI: 
1.823–6.014). Regarding the multiple mental illnesses, co-
morbidity severity and drug use in the adjusted survival anal-
ysis were not significantly associated with death. When using 
females as the reference group and controlling for the other 
variables, mortality risk in males was 1.913 times higher than 
that of the reference group (p=0.011, 95% CI: 1.161–3.153).

Table 4 tabulates the average age at diagnosis, survival time, 
age at death, years of potential life lost (YPLL), and expendi-
ture survival ratio (ESR). By analyzing patients with mental 
illness with involuntary and voluntary psychiatric admissions 
from 2002 to 2013, the association with death was observed. 
The survival time of patients with involuntary psychiatric ad-
missions was 1.13 years longer than that of patients with vol-
untary psychiatric admissions. In particular, the largest gap in 
survival time was between the patients with schizophrenia who 
were involuntarily admitted (7 years) and those with mental 
illness who were voluntarily admitted (3.30 years). Moreover, 
the survival time of patients with schizophrenia who were in-
voluntarily admitted was 3.7 years longer than that of patients 
with schizophrenia who were voluntarily admitted. Patients 
with affective psychosis had the largest YPLL regardless of 

whether they had involuntary or voluntary psychiatric admis-
sions, accounting for 46.69 and 42.88 years, respectively. ESR 
was highest for patients with schizophrenia, accounting for 
NT$1,273,092.25 and NT$616,067.65, respectively.

A scatter plot was created to compare mortality risk with 
average annual medical costs per person for patients with 
five types of mental disorders (Figure 1). The results showed 
that other mental illnesses had the lowest mortality risk. 
Comparatively, patients with organic mental disorders had 
the highest mortality risk (HR=3.311), whereas those with 
substance abuse (HR=2.785), affective psychosis (HR=2.505), 
and schizophrenia exhibited no difference in mortality risk 
compared with other mental illnesses. Patients with schizo-
phrenia incurred the highest total medical costs, followed by 
those with organic mental disorders, affective psychosis, drug 
abuse, and other mental illnesses. Those with schizophrenia 
also had the highest average annual medical costs, followed 
by organic mental disorders, affective psychosis, other men-
tal illnesses, and drug abuse.

Table 3. Survival analysis of death among the matched samples of patients (N=905) (continued)

Variable
Unadjusted Adjusted

HR 95% CI p-value HR 95% CI p-value

Seniority of primary physician (yr)
5 (and lower) (reference group) - - - - - -
6–10 3.000 1.370–6.573 0.006 3.505 1.426–8.616 0.006
11–15 1.286 0.768–2.154 0.338 1.148 0.640–2.061 0.644
16 (and higher) 0.926 0.577–1.486 0.749 1.482 0.863–2.547 0.154

Insured branch
Taipei (reference group) - - - - - -
Northern 2.210 1.272–3.841 0.005 2.231 1.194–4.168 0.012
Central 1.219 0.692–2.147 0.493 1.478 0.761–2.870 0.249
Southern 1.003 0.499–2.016 0.992 1.213 0.559–2.634 0.625
Kaohsiung & Pingtung 1.386 0.804–2.392 0.240 1.876 1.008–3.491 0.047
Eastern 1.447 0.507–4.126 0.490 1.407 0.449–4.410 0.558

Degree of urbanization
Cities and towns with a high degree of urbanization 
  (reference group)

- - - - - -

Cities and towns with a moderate degree of urbanization 1.662 0.989–2.791 0.055 1.582 0.900–2.779 0.111
Emerging cities and towns 1.316 0.701–2.471 0.393 1.198 0.602–2.383 0.606
General cities and towns 1.675 0.883–3.174 0.114 1.914 0.927–3.952 0.079
Aging and cities and towns 1.389 0.414–4.660 0.594 1.567 0.417–5.884 0.506
Agricultural cities and towns 1.058 0.363–3.083 0.918 0.831 0.264–2.619 0.753
Remote towns 0.679 0.202–2.278 0.530 0.659 0.182–2.382 0.525

HR, hazard ratio; CI, confidence interval
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DISCUSSION

Association between mortality risk and involuntary 
psychiatric admissions

The life expectancy of patients with mental illness is short-
er than that of an average person, compared to female patients 

with psychiatric disorders, male patients with psychiatric dis-
orders likely demonstrate more unfavorable behaviors, insuf-
ficient health care use, and lower medical compliance. In ad-
dition, the average YPLL in men with psychiatric disorders are 
longer,21-26 and the difference in the mortality risk of patients 
with and without mental illness has gradually widened27 be-
cause of the increased life expectancy of the general pub-
lic.21,28 This study demonstrated that other high-risk mor-
tality factors of patients with mental illness including male, 
age ≥65 years, insured amount ≥$22,801, regional-level hos-
pitals, primary caregiver seniority of 6–10 years, and north-
ern insured branch. A chi-square test was performed to ana-
lyze the correlation between involuntary psychiatric admissions 
and death for the matched samples of patients.The sample of 
this study are patients with severe mental illness, and they 
have more life lost than those with a general mental illness. 
The patients with involuntary psychiatric admissions had a 
shorter life expectancy but did not have a significantly differ-
ent mortality risk compared with patients with voluntary ad-
missions. The medical conditions of the patients were effec-
tively controlled during hospitalization, but patients were 
likely to lack health awareness and have medical attention in-
terruptions after hospital discharge, which resulted in invol-
untary psychiatric readmissions that indirectly contributed to 
an increased mortality risk. Therefore, health authorities should 
use post discharge care and periodic tracking to strengthen 
home medical care services29 after patients who were admit-
ted involuntarily are discharged from the hospital to prevent 

Table 4. Death rate, survival time, average life expectancy, and YPLL for involuntary psychiatric admissions

Variable
Number 

of persons
Age of suffering 
from illness (yr)

Death 
rate (%)

Survival 
time (yr)

Life 
expectancy (yr)

YPLL
Expenditure 
survival ratio 

(NT$)
Subject to involuntary 
  psychiatric admissions

27 41.74 14.92 5.15 46.89 33.13

Organic mental disorder   7 57.43 28.00 4.00 61.43 18.59 573,871.60
Schizophrenia   2 46.00   6.45 7.00 53.00 27.02 1,273,092.25
Affective psychosis   3 27.67 11.11 5.67 33.33 46.69 573,270.19
Substance abuse   5 32.40 31.25 5.80 38.20 41.82 736,378.13
Other mental illnesses 10 38.80 12.20 5.10 43.90 36.12 707,964.63

Not subject to involuntary 
  psychiatric admissions 

84 43.21 11.6 4.42 47.63 32.39

Organic mental disorder 25 51.72 24.75 4.12 55.84 24.18 139,952.75
Schizophrenia 10 42.20   8.33 3.30 45.50 34.52 616,067.65
Affective psychosis 14 33.93 12.05 3.21 37.14 42.88 70,934.01
Substance abuse 13 44.77 19.40 5.38 50.15 29.87 27,575.23
Other mental illnesses 22 39.00   6.79 5.45 44.45 35.57 14,821.23

YPLL was obtained by subtracting the life expectancy computed in this study from the 80.02-year life expectancy released by the Ministry of 
the Interior in 2013. YPLL, years of potential life lost
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Figure 1. Scatter plot of mortality risk and medical costs for patients 
with mental illness.
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the aggravation of medical conditions and death.30

Association between cost effectiveness and 
involuntary psychiatric admissions

The analysis results in this study demonstrated that patients 
with involuntary psychiatric admissions had significantly 
higher medical costs than those with general psychiatric ill-
ness. This finding coincides with the results of an internation-
al study.13 The average annual medical costs of patients with 
involuntary psychiatric admissions was NT$115,654, which 
was 5.8 times higher than that of patients with voluntary psy-
chiatric admissions. Thus, the medical cost burden for patients 
with involuntary psychiatric admissions was significantly 
higher than that of patients with voluntary psychiatric admis-
sions. Regarding mental illness type, the average annual med-
ical cost per person for patients with schizophrenia was the 
highest at NT$93,492, whereas the medical costs for patients 
with drug abuse were the lowest. Some studies have indicat-
ed that the length of time required to survive the acute phase 
of a disease varies by mental illness. In particular, patients with 
schizophrenia required the longest recovery and hospitaliza-
tion time,31 leading to higher medical costs such as medica-
tion, treatment, and ward fees.

Involuntary psychiatric admissions fall under the need and 
factors of health services utilization in Andersen’s behavioral 
model.32 Patients have higher readmission rates and longer 
hospitalization times. They may also have higher hospitaliza-
tion and treatment needs, which likely increase higher costs 
of drug administration and medical condition control.

Organic mental disorders accounted for the highest mor-
tality risk in this study, whereas other mental illnesses account-
ed for the lowest risk. Schizophrenia accounted for the high-
est medical costs, whereas substance abuse accounted for the 
lowest costs. In this study, other factors related to the mortal-
ity risk of patients with mental illness were analyzed to deter-
mine their high-risk mortality factors, such as male, old age, 
high income, regional-level hospital, and lower physician se-
niority, which can serve as a reference for relevant government 
units during policy formulation.

In this study, secondary data were collected from the Na-
tional Health Insurance Database of the National Health Re-
search Institutes. Therefore, only available data patterns were 
explored. Because of the database limitation in this study, only 
medical expenses and drug use among patients with mental 
illness were analyzed. Follow-up research should include vari-
ables for education level, work status, and genetic history to 
further investigate the basic characteristics of patients with 
mental illness and enhance the research. This study demon-
strated that some patients with involuntary psychiatric admis-
sions were likely to be readmitted. The medical conditions of 

these patients were likely to be recurrent and uncontrollable. 
Follow-up studies may consider the factors contributing to 
multiple involuntary psychiatric admissions to further ex-
plore the effect of mortality risk and medical costs to enhance 
research completeness.

In conclusion, severe and complex conditions are charac-
teristic of patients with involuntary psychiatric admissions. 
This study demonstrated no significant difference in mortali-
ty risk between patients with voluntary and involuntary psy-
chiatric admissions. However, average annual per-person 
medical costs were significantly higher for patients with in-
voluntary psychiatric admissions than for patients with vol-
untary psychiatric admissions. Thus, controlling their medical 
conditions requires more resources. Furthermore, personal, 
family, and social costs are a substantial burden. The govern-
ment should formulate relevant health policies, engage in ac-
tive planning regarding high medical costs, and plan relevant 
health welfare. The results in this study show that compared 
to voluntarily admitted patients, the potential life lost (YPLL) 
may be slightly longer. On the other hand, the research results 
also show that the average survival time, from a confirmed 
diagnosis of psychiatric disorders to death, of involuntarily 
admitted patients is 5.15 years, which is longer compared to 
voluntarily admitted patients. The sample of this study are pa-
tients with severe mental illness, and they have more life lost 
than those with a general mental illness. Treatment may ef-
fectively stabilize their condition and reduce mortality, pos-
sibly indicating the effectiveness of involuntary treatments. 
Compared with disease prevention plans intended only to 
treat diseases, cost effectiveness in disease prevention exerts a 
greater influence on people. Early intervention in medical in-
stitutions for patients with involuntary psychiatric admissions 
is recommended to provide the most effective medical care. 
Priority low-cost interventions targeting patients with organic 
mental disorders and drug abuse should be implemented to 
improve the quality of psychiatric care and the financial balance 
of the National Health Insurance program by extending inte-
grative care in homes, communities, and medical institutions.
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