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Impact of the mental health law
revision restricting hospitalization
on healthcare utilization in South
Korea using interrupted time series
analysis
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To reduce long hospitalization durations and the high rate of compulsory psychiatric hospitalization

in Korea, a revision of the Mental Health Welfare law was passed and implemented in 2017. This study
quantitatively analyzed changes in hospitalization use behavior of patients with psychotic and mood
disorders after revision of the Mental Health Welfare law in South Korea. The intervention time was
June 2017. Data from the National Health Insurance claims were used. Participants were all patients
with hospital visits involving psychotic disorders and mood disorders. We used the interrupted time-
series method with segmented regression. In patients with psychotic disorders, admission decreased
after the law revision. The average inpatient length of hospitalization decreased immediately after the
revision, leading to a long-term decrease. Emergency room visits increased following the revision, and
admission through the emergency room also increased. In patients with mood disorders, admission
decreased both immediately and over the long-term after the revision. Additionally, the average
inpatient length of hospitalization decreased immediately, with no significant change observed in

the long term. Emergency room visits increased following the revision. Following the law revision,
patients with psychiatric disorders showed a decrease in hospital admissions and length of hospital
stay. However, an increasing trend in emergency room visits was identified, suggesting an increase in
crisis situations. These findings indicate the need to reduce admissions and length of hospitalization
while also protecting the rights of patients with psychiatric disorders. System improvements are thus
necessary to prevent an increase in crisis situations and ensure appropriate treatment.

Keywords Mental health and welfare law, Patients with psychiatric disorders, Psychiatric crisis

The Mental Health and Welfare Act in South Korea was enacted to allow individuals with mental illness to
receive proper treatment and prevent infringement of basic rights that may occur in the process. In South Korea,
health services for individuals with mental illness began in the early 20th century; however, until the 1960s,
involuntary institutionalization outside of hospitals was more common!?. Psychiatrists introduced biological
treatment for these patients and moved them from camps to hospitals; however, arguments regarding the human
rights of patients are ongoing because of frequent compulsory admissions. The Mental Health Law of Korea
was first enacted in 1995, and it allowed patients to receive appropriate treatment and prevented violations of
the human rights of patients with psychiatric disorders. After several revisions, the Mental Health Law was
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completely revised as the Act on the Improvement of Mental Health and the Support for Welfare Services for
Mental Patients (Mental Health and Welfare Law) in 2016, and it was implemented on May 30, 2017.

The revision of the Mental Health and Welfare Law was intended to supplement its previous limitations. The
length of hospitalization for patients with psychiatric disorders was highest among Organization for Economic
Cooperation and Development countries and approximately four times longer than the average’; therefore, the
revision attempted to reduce compulsory admissions. Additionally, the Constitutional court decided in 2016
that the law regarding mental health did not conform to the Constitution because the definition of patients
with psychiatric disorders is broad, and compulsory admission was decided by only one psychiatrist; therefore,
these problems were reflected in the revision?. The definition of patients with psychiatric disorders has evolved,
focusing on symptoms and functions rather than on the disease’. Additionally, compulsory admission requires
an agreement regarding the diagnosis by two psychiatrists, one of whom must be a psychiatrist at a public
hospital. The examination committee, who determined the legitimacy of admission, also reviewed compulsory
admission.

This law was evaluated to determine its effect on individuals with mental illness 5 years after its revision and
enforcement. In particular, for patients with schizophrenia and affective disorders, who are the main targets for
long-term hospitalization, quantitative evaluation of the number of admissions and length of hospitalizations
before and after the full law revision is necessary. According to the 2016 national statistics on mental disorders,
the lifetime prevalence of schizophrenia spectrum disorders was 0.5%, and the lifetime prevalence of depressive
disorders was 5.3%S. These disorders became the primary focus of the legislative amendment. Few previous
studies have attempted to evaluate the impact of the Mental Health Law revision; however, those that have relied
on statistical yearbooks or aggregated data, limiting their implications as they do not account for individual
patient characteristics”®. Analyzing data at the individual level allows for the inclusion of personal characteristics
in the statistical model, which are not captured in aggregated-level or yearbook-based analysis. Therefore, this
study aimed to investigate how the full revision of the Mental Health and Welfare Law in 2017 affected medical
utilization by patients with psychiatric disorders in South Korea.

Methods

Study population and data

Data analyzed during this study were acquired from the Korean National Health Insurance Sharing Service
(NHISS)?!!. The National Health Insurance Service (NHIS) routinely collects all claims data and provides a
database for academic investigation and policymaking. The NHIS is the only insurer and covers approximately
97% of the total population of Korea. The claims data of patients receiving medical aid because of low income
(approximately 3% of the total population) were also included in the database. We used diagnostic information
and inpatient and outpatient utilization data from this database.

To explore the effect of the law revision on healthcare utilization by patients with psychiatric disorders, we
targeted patients with severe symptoms that usually result in compulsory psychiatric department admission.
We chose the psychiatric population by using the diagnostic codes defined by the International Classification
of Disease, 10th revision (ICD-10). As psychotic and mood disorders constitute the majority of involuntary
admissions, we selected patients with these conditions as our inclusion criteria for the analysis. From the dataset
spanning from 2010 to 2021, we excluded data from 2010 to eliminate episodes involving individuals already
hospitalized before the study period. Additionally, to avoid the confounding effects of the coronavirus disease
2019 pandemic on the evaluation of the impact of the law, we excluded data from 2020. Consequently, we
analyzed 39,842,254 episodes, including 592,953 admission episodes and 39,249,301 outpatient episodes, from
2011 to 2019.

Variable of interest

In this study, the variable of interest was revision of the Mental Health and Welfare Law. The Mental Health
and Welfare Law was revised on May 29, 2016, and enacted on May 30, 2017. Our analysis included monthly
intervals; thus, we designated June 2017 as the time of implementation of the revision to the Mental Health and
Welfare Law. Consequently, until May 2017, the intervention variable was coded as “0,” and from June 2017
onward, the intervention variable was coded as “17”

Dependent variables and covariates

The dependent variables included metrics of healthcare utilization by the study population, such as number
of admissions, length of hospitalization, and emergency department (ED) visits. The number of ED visits was
defined as the monthly occurrences of psychiatric patients being admitted through the ED to reflect crisis
situations. Additionally, the proportion of total hospital admissions that occurred through the ED was used in
the analysis.

The independent variables in this study were age group (0-19 years, 20-29 years, 30-39 years, 40-49 years,
50-59 years, 60-69 years, or 70 years or older), sex (male or female), social security status (insurance or medical
aid), income level (low, middle, or high), region (metropolitan, city, or rural), disability status (present or
absent), and Charlson comorbidity index (low, middle, or high). Disability status in the data indicates whether
an individual is registered as having a disability in the national welfare system. To assess patient comorbidities,
the Charlson comorbidity index was used, a tool commonly applied in longitudinal studies using administrative

data. The index was calculated by weighting scores of 1-6 for 19 comorbid diseases'?.

Statistical analysis
The chi-squared test was performed to evaluate differences in the characteristics of the study population before
and after the law revision. To evaluate the impact of the law revision, we performed a single interrupted time-
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series analysis with segmented regression at individual levels!>-!¢. The following equation for interrupted time-
series using a generalized estimating equation was used for the individual-level analysis!’~%.

g(E|Yi:) =8+ 81 x Timer + 5 X Intervention + B4 X TAL + Xt + € ¢

In the aforementioned regression equation, “time” represents time on monthly basis, “intervention” is the
dummy variable (which assigns a value of 1 if the time was after the law revision), “TAI” indicates the time after
intervention (which is the time variable started at the intervention point), “X” indicates the covariate, and “€ ;¢
” represents the residual error. Regarding the regression coefficients in this model, intercept “ 3 ,” estimates the
baseline level of the outcome, “ 3 | ” estimates the preintervention trend of the outcome, “ 5 ,” estimates the level
change after the intervention, thus indicating the immediate effect size of the intervention, and “ 5 5 estimates
the slope change after the intervention.

The results are presented in terms of  coeflicients, standard errors, and p-values, with significance considered
at p <0.05. For hospital admissions, ED visits, and readmissions for which a logit link function was used, the
B coefficients were presented as exponentiated values. We categorized hospitals into two categories: general
hospitals and psychiatric hospitals/clinics. While both types can perform involuntary admissions, psychiatric
departments in general hospitals typically handle more cases involving acute conditions and shorter length of
hospital stay, whereas psychiatric hospitals/clinics tend to manage more cases involving chronic conditions and
longer length of hospital stay. To investigate whether the differences between these hospital types responded
distinctively to the legislative amendment, we conducted a subgroup analysis using this classification. To verify
the robustness of our results, we conducted a comparative interrupted time-series analysis. Here, the control
group included patients with neurosis (ICD-10 F4x), as they were expected to be relatively less affected by the
revised law.

Results

A total of 39,842,254 episodes comprised hospital visits involving psychotic and mood disorders as the primary
and secondary diagnostic codes. Of these episodes, 592,953 resulted in hospitalizations and 39,249,301
corresponded to outpatient visits (Supplement Table 1). Table 1 shows the mean and standard deviation of
dependent variables and the unadjusted differences before and after the law revision. The number of admissions
and outpatient visits increased after the law revision, but the average number of inpatient days decreased. The
unadjusted analysis revealed that ED visits decreased.

The results of the interrupted time-series analysis using the individual-level data are presented in Table 2.
Among the patients with psychotic disorders, the average number of inpatient days decreased immediately after
the law revision (p2=-32.7674; p <0.0001), and the trend also decreased (3=-0.6055; p <0.0001). The trend of
admissions decreased after the law revision (exp(p3) =0.9952; p < 0.0001); however, it increased immediately after
the revision (exp(B2)=1.1247; p <0.0001). The trend of ED visits by the participants increased after the revision
(exp(B2) =1.0056; p <0.0001), and the trend of admissions through the ED also increased (exp(p2)=1.0061;
p=0.0009). Among patients with mood disorders, the average number of inpatient days decreased immediately
after the law revision ($2=-4.5986; p <0.0001); however, the trend did not significantly change. The trend of
admissions decreased after the law revision (exp(p3) =0.9959; p <0.0001) and decreased immediately after the
law revision (exp(B2)=0.9949; p <0.0001). The trend of ED visits by participants increased after the revision
(exp(B2)=1.0033; p<0.0001), and the trend of admissions through the ED also increased (exp(f2)=1.0074;
Pp=0.0009). The trends of changes in healthcare utilization are presented in Figs. 1 and 2.

The results of the interrupted time-series analysis sub-grouped by hospital type are presented in Table 3.
Among the patients with psychotic disorders, the trend of the number of average inpatient days of both groups
decreased after the law revision, but the immediate change was only significant for psychiatric hospitals/clinics
(B2=-36.8740; p<0.0001). The trends of admissions of both groups decreased after the law revision and
increased immediately after the law revision. The trend of ED visits increased for psychiatric hospitals/clinics
(exp(B3)=1.0018; p<0.0001) but decreased for general hospitals (exp(f3) =0.9951; p=0.0246). The trend of
admissions through the ED also increased for psychiatric hospitals/clinics (exp(p3)=1.0025; p <0.0001). For
patients with mood disorders, the average number of inpatient days of both groups decreased immediately
after the law revision; however, the trend did not significantly change. The trend of admissions of both groups
decreased after the law revision. The trend of ED visits in both groups increased, and the immediate change was
only significant for psychiatric hospitals/clinics (exp(p2) =1.0286; p < 0.0001). The trend of admissions through
the ED of both hospital groups increased.

Psychotic disorders Mood disorders

Before revision After revision Before revision After revision

(Mean + SD) (Mean + SD) Difference | (Mean + SD) (Mean + SD) Difference
Admissions, No. 2835.89+285.96 3105.52+506.31 269.62 3191.57+£221.45 3444.35+230.91 252.79
Outpatients visits, No. 81911.23+5349.49 | 97208.9+5127.82 | 15297.67 289542.14+23315.89 | 392228.58 +35245.41 | 102686.44
Average inpatient Days, Days | 173.24+31.91 123.65+19.27 -49.58 | 53.05+3.8 51.37+3.23 -1.68
ER visits, No. 998.42 + 144.65 634.94+47.93 -363.48 709.11+74.95 688.61 +67.55 -20.49

Table 1. Unadjusted differences in dependent variables before and after the mental health law revision. SD
standard deviation, ER emergency room.
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Coefficient | SE 95% CI p-value
Admission
Baseline trend (exp(B1)) 0.9973 1.0001 | (0.997 to 0.9975) <0.0001
Immediate change (exp((2)) 1.1247 1.0081 | (1.1069 to 1.1428) <0.0001
Trend change (exp(p3)) 0.9952 1.0004 | (0.9944 to 0.996) <0.0001
Average inpatient days
Baseline trend (1) -0.2801 0.0585 | (-0.3947 to -0.1655) <0.0001
Immediate change (2) -32.7674 2.7567 | (-38.1705 to -27.3644) | <0.0001
Peychotic disorders Trend change ($3) -0.6055 0.1205 | (-0.8417 to -0.3693) <0.0001
ER visits
Baseline trend (exp(p1)) 0.9914 1.0004 | (0.9906 to 0.9922) <0.0001
Immediate change (exp((2)) 1.0424 1.0297 | (0.9842 to 1.104) 0.1565
Trend change (exp(p3)) 1.0056 1.0014 | (1.0029 to 1.0084) <0.0001
Admission Through ER
Baseline trend (exp(B1)) 0.9947 1.0006 | (0.9935 to 0.996) <0.0001
Immediate change (exp(B2)) 0.9591 1.0345 | (0.8974 to 1.0249) 0.2175
Trend change (exp(p3)) 1.0061 1.0019 | (1.0025 to 1.0097) 0.0009
Admission
Baseline trend (exp(B1)) 0.9973 1.0001 | (0.9971 to 0.9975) <0.0001
Immediate change (exp((2)) 0.9540 1.0076 | (0.9399 to 0.9684) <0.0001
Trend change (exp(p3)) 0.9959 1.0004 | (0.9952 to 0.9966) <0.0001
Average inpatient days
Baseline trend (B1) 0.0318 0.0182 | (-0.0038 to 0.0674) 0.08
Immediate change (2) -4.5986 1.1067 | (-6.7677 to -2.4295) <0.0001
Mood disorders Trend change ($3) 0.0308 0.0505 | (-0.0682 to 0.1298) 0.5419
ER visits
Baseline trend (exp(p1)) 0.9950 1.0003 | (0.9944 to 0.9956) <0.0001
Immediate change (exp(p2)) 0.9518 1.0204 | (0.9148 to 0.9902) 0.0144
Trend change (exp(p3)) 1.0033 1.0009 | (1.0015 to 1.0051) 0.0004
Admission Through ER
Baseline trend (exp(p1)) 0.9981 1.0004 | (0.9974 to 0.9989) <0.0001
Immediate change (exp(B2)) 0.9980 1.0233 | (0.954 to 1.044) 0.9315
Trend change (exp(p3)) 1.0074 1.0011 | (1.0052 to 1.0095) <0.0001

Table 2. Results of segmented regression models estimating the impact of the law revision on healthcare
utilization. SE standard error, CI confidence interval, ER emergency room.

The results of the comparative interrupted time-series analysis, using patients with neurotic, stress-related,
and somatoform disorders as the control group, are presented in Supplementary Table 2. We observed an
increase in ER visits following the policy amendment (exp(f7) =1.021; p<0.0001 in patients with psychotic
disorder and exp(p7) =1.022; p <0.0001 in patients with mood disorder).

Discussion

This study assessed the impact of the comprehensive revision of the Mental Health and Welfare Act on the
medical utilization patterns of patients with psychiatric disorders in South Korea. Our findings indicated that
after the law revision, the number of hospital admissions and hospital stay durations decreased for patients with
psychiatric disorders. However, an upward trend was observed for ED visits.

For patients diagnosed with psychotic disorders, both frequency of hospital admissions and duration of
inpatient stays exhibited decreasing trends. This pattern aligned with the findings of previous studies that used
the Korean Health Insurance Statistical Yearbook?’. However, a transient increase in hospital admissions was
observed immediately after the law was implemented. We hypothesized that this finding might be attributable to
a transitionary phase during which patients who were discharged after legislation were readmitted. For patients
with mood disorders, the analysis did not show a significant decrease in the length of hospitalization; however,
the admission trend decreased, mirroring that of patients with psychotic disorders. The reason for the disparity
in the admission durations for patients with psychotic and mood disorders was evident when the average
hospital stay durations were compared (Table 1). Patients with mood disorders had shorter average hospital stay
durations than patients with psychotic disorders, suggesting that the mood disorder group might have been less
affected relative to the psychotic disorder group.

An analysis of ED visits by patients with psychotic disorders revealed an increasing trend after the law
revision. Although an overall decrease in ED visits was noted after the law was implemented, the decreasing
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Fig. 1. Trends of healthcare utilization variables of patients with psychotic disorders. ER emergency room.
trajectory before the law revision shifted toward an increasing trend after the revision (Fig. 1). Furthermore, the
proportion of hospitalized patients admitted through the ED exhibited an even more pronounced increase. A
similar pattern was also observed for patients with mood disorders. These findings suggest that the law revision
might have caused an increase in ED visits among patients with psychiatric disorders. Among patients who were
admitted, the increase in admissions through the ED, as opposed to admissions through outpatient departments,
might imply an increase in psychiatric emergencies?!. In particular, the increase in admissions through the ED
among inpatients could indicate that patients who refuse voluntary admission, ultimately experience psychiatric
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Fig. 2. Trends of healthcare utilization variables of patients with mood disorders. ER emergency room.

emergencies that necessitate inpatient care. However, this study did not specify the reasons for ED visits by these
patients; therefore, further investigations are warranted. When compared with neurosis patients, as shown in
Supplementary Table 2, the trend of ER visits increased after the policy amendment, consistent with the results
from the single ITS analysis. Notably, this finding is even more robust given that, in the pre-trend period, the
ER visit trend was actually decreasing relative to the control group. This highlights a clear increase in ER visits
following the policy change.
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General hospital Psychiatric hospital/Clinic
Coefficient | SE 95% CI p-value | Coefficient | SE 95% CI p-value

Admission

Baseline trend (exp(p1)) 0.9988 1.0004 | (0.9981 to 0.9995) 0.0010 0.9971 1.0001 | (0.9968 to 0.9974) <0.0001

Immediate change (exp(p2)) | 1.2396 1.0231 | (1.1854 to 1.2963) <0.0001 | 1.1079 1.0087 | (1.0892 to 1.1269) <0.0001

Trend change (exp(p3)) 0.9912 1.0011 | (0.9891 to 0.9934) <0.0001 | 0.9958 1.0004 | (0.9949 to 0.9966) <0.0001

Average inpatient days

Baseline trend (B1) -0.1981 0.0965 | (-0.3871 to -0.009) | 0.0400 -0.2742 0.0654 | (-0.4024 to -0.1461) <0.0001

Immediate change ($2) -5.1189 5.1273 | (-15.1682 to 4.9304) | 0.3181 -36.8740 3.0654 | (-42.8822 to -30.8658) | <0.0001
Psychotic Trend change ($3) -0.5210 0.2269 | (-0.9658 to -0.0762) | 0.0217 -0.6496 0.1335 | (-0.9114 to -0.3879) <0.0001
disorders | gR visits

Baseline trend (exp(B1)) 0.9996 1.0007 | (0.9982 to 1.001) 0.5851 0.9875 1.0005 | (0.9865 to 0.9885) <0.0001

Immediate change (exp(B2)) | 1.1445 1.0468 | (1.0466 to 1.2518) 0.0031 0.9864 1.0390 | (0.915 to 1.0633) 0.7208

Trend change (exp(p3)) 0.9951 1.0022 | (0.9908 to 0.9994) 0.0246 1.0120 1.0018 | (1.0083 to 1.0156) <0.0001

Admission Through ER

Baseline trend (exp(B1)) 1.0021 1.0011 | (0.9999 to 1.0043) 0.0613 0.9900 1.0009 | (0.9884 to 0.9917) <0.0001

Immediate change (exp(f2)) | 0.9291 1.0577 | (0.8323 to 1.0372) 0.1903 0.9621 1.0415 | (0.8883 to 1.0421) 0.3434

Trend change (exp(p3)) 1.0010 1.0032 | (0.9948 to 1.0072) 0.7433 1.0106 1.0025 | (1.0056 to 1.0155) <0.0001

Admission

Baseline trend (exp(B1)) 0.9977 1.0002 | (0.9972t00.9982) | <0.0001 | 0.9971 1.0001 | (0.9968 to 0.9974) <0.0001

Immediate change (exp(f2)) | 1.0781 1.0153 | (1.0464 to 1.1106) <0.0001 | 0.9125 1.0088 | (0.8968 to 0.9284) <0.0001

Trend change (exp(p3)) 0.9956 1.0007 | (0.9942 to 0.997) <0.0001 | 0.9971 1.0004 | (0.9963 to 0.998) <0.0001

Average inpatient days

Baseline trend (p1) -0.0324 0.0147 | (-0.0612 to -0.0036) | 0.0275 0.0736 0.0235 | (0.0276 to 0.1196) 0.0017

Immediate change (2) -0.7660 0.8241 | (-2.3812t0 0.8493) | 0.3527 -4.8712 1.4443 | (-7.7019 to -2.0405) 0.0007
Mood Trend change ($3) -0.0200 0.0342 | (-0.0869 to 0.047) 0.5588 -0.0715 0.0654 | (-0.1997 to 0.0567) 0.2743
disorders | R visits

Baseline trend (exp(B1)) 0.9960 1.0005 | (0.9951 to 0.9969) <0.0001 | 0.9938 1.0004 | (0.993 to 0.9946) <0.0001

Immediate change (exp(p2)) | 1.0495 1.0296 | (0.9912to 1.1112) 0.0975 0.8738 1.0286 | (0.8269 to 0.9235) <0.0001

Trend change (exp(p3)) 1.0052 1.0014 | (1.0025 to 1.0079) 0.0001 1.0069 1.0013 | (1.0044 to 1.0094) <0.0001

Admission Through ER

Baseline trend (exp(p1)) 0.9990 1.0006 | (0.9979 to 1.0001) 0.0850 0.9971 1.0005 | (0.996 to 0.9981) <0.0001

Immediate change (exp(B2)) | 0.9977 1.0351 | (0.9324 to 1.0675) 0.9467 0.9476 1.0322 | (0.8905 to 1.0085) 0.0903

Trend change (exp(p3)) 1.0094 1.0017 | (1.0061 to 1.0128) <0.0001 | 1.0099 1.0015 | (1.007 to 1.0129) <0.0001

Table 3. Results of segmented regression models estimating the impact of the law revision on healthcare
utilization by hospital type. SE, standard error; CI, confidence interval; ER, emergency room.

A comparison of healthcare utilization patterns based on hospital type showed that the overall impact
appeared consistent, but that the amendments had a more pronounced effect on psychiatric hospitals and clinics
than on general hospitals. Because the hospital stay durations were historically much longer at psychiatric
hospitals and clinics, the decreasing trend after revision became more noticeable. Moreover, the trends related
to ED visits at psychiatric hospitals and clinics were more prominently increased. The qualitative differences in
mental health services across various types of medical institutions in South Korea might have influenced these
outcomes®>?*. Although general hospitals typically maintain higher standards of quality, psychiatric hospitals
and clinics have a history of prolonged admissions, which previously sparked debates regarding human rights
infringements and obstacles to societal reintegration. Because the primary target of the revision was psychiatric
hospitals and clinics where long-term admissions were common, it is logical that the effects of the law were more
evident in these settings?*?°.

Before its revision, the Mental Health Law received much criticism regarding prolonged and unnecessary
hospitalizations and consequent violations of the rights and self-determination of patients with mental
disorders?*-23; therefore, the decreases in the frequency and duration of hospitalization observed during this
study align with the objectives of the law revision. However, the increase in ED utilization may indicate an increase
in psychiatric emergencies among patients with mental disorders. Furthermore, the increase in admissions
via EDs suggests that individuals in need of treatment may not be directly admitted through their outpatient
care provider, and that they are more often admitted through the ED after emergency situations. To qualify
for admission, a psychiatrist must determine both the necessity of psychiatric hospitalization and the presence
of risks for self-harm or harm to others. Deviating from these guidelines can lead to discharge based on the
assessment by another psychiatrist or the determination by the Committee for Examination as to Legitimacy of
Admission. To minimize administrative and legal liabilities, a more defensive approach when initially admitting
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patients may be used?*°. Consequently, there might be an increasing tendency to conservatively admit patients
who have caused harm or attempted to cause harm to themselves or others.

Furthermore, the crisis situations included in our results are limited to instances where patients with
psychiatric disorders visited a medical institution and utilized healthcare services during their crisis. Our
findings did not encompass situations involving the risks of self-harm or other harm that materialized into
suicides or offenses leading to legal actions, thereby preventing individuals from accessing the healthcare
system. Hence, the crisis situations that can be identified from our results might be underestimated. A study that
investigated the crime rates of patients with schizophrenia reported an increase in the overall crime and violence
rate among these patients after the law revision>!. Furthermore, deinstitutionalization efforts in certain countries
have inadvertently transitioned patients with psychiatric disorders from hospitals to prisons®’. Moreover,
studies performed in the United States have highlighted that the largest facility housing patients with psychiatric
disorders is a prison, not a mental health institution®.

In this study, we employed the interrupted time-series analysis to assess the impact of the legislative
amendment, which allowed for the examination of dependent variables over time and measurement of changes
in these variables when a specific event or intervention occurs at a designated point. Interrupted time-series
analysis is a widely adopted analytical approach for assessing policy effectiveness. Specifically, when conducting
segmented regression within defined intervals, the trend before the policy intervention, the immediate change
post-intervention, and the alteration in trends between the pre- and post-policy periods can be statistically
verified using this analysis!”*-3¢. In our research, this method enabled us to track how medical service utilization
trends among patients with psychiatric disorders changed over time before the revision of the Mental Health
and Welfare Act. Moreover, we could statistically confirm the immediate changes in medical service utilization
following the legislative modification and the subsequent trend alterations.

When conducting an interrupted time-series analysis for policy evaluation, aggregated statistical data from
the entire population can be used®’. As the legal amendment affected all patients with psychiatric disorders,
an ecological study using statistical data can provide a broad evaluation of the policy. However, such methods
are associated with the risk of ecological fallacy, as individual characteristics are not incorporated into the
research design. Therefore, in this study, we utilized individual-level data that reflect personal characteristics
and incorporated these data into our statistical model for analysis®*®. This allowed us to adjust for confounders
that might influence an individual’s medical service utilization independently of the legal amendment. This
adjustment ensured that we could isolate the effect of the Mental Health and Welfare Act. Additionally, the use
of individual characteristics enabled us to conduct subgroup analyses. Particularly, the type of hospital used
provided insight into distinct usage patterns, which might significantly affect the overall trends in medical
service usage among patients.

Limitations and strengths

This study had some limitations. First, we could not discern the type of hospitalization for the patients. The
revision had the most profound impact on involuntary admissions of patients with psychiatric disorders.
However, the data utilized did not include information that distinguished whether individual hospitalization
episodes were voluntary or involuntary. Thus, we could not confirm whether the law amendment directly
influenced the changes in involuntary admissions. Second, we did not include all patients with psychiatric
disorders. During this analysis, we only included those with psychotic and mood disorders because these patients
are often subjected to involuntary admissions®”, making them pertinent subjects for our research. However,
significant differences were observed in hospitalization and medical behaviors of patients with substance
abuse problems or dementia and those of patients with severe psychiatric disorders. Third, our study utilized
segmented regression, but we did not account for seasonality or autocorrelation in our model, which may have
influenced the results. However, when we plotted the data, the trend was evident, and we were able to adequately
assess the effect of the policy with the existing model. Future studies should incorporate a model that accounts
for seasonality and autocorrelation to provide a more refined evaluation of the impact of the policy. Finally, there
may have been limitations related to the diagnosis codes. We defined diagnostic groups using the main diagnosis
and sub-diagnoses codes of the ICD-10. However, some diagnosis codes might have been used for prescribing
medications.

Despite these limitations, our study had several strengths. First, our research utilized health insurance claims
data from South Korea. Even though the data provided were a random sampling of nine million individuals
rather than of the entire population, it included a significant number of Korean individuals who visited medical
institutions because of psychiatric disorders. This finding suggests that the data are sufficiently representative
of the entire population for analysis purposes. Furthermore, this research analyzed more than the number and
duration of hospitalizations. By including ED visits, we were able to capture the direct effects of the legislative
revision and the potential psychiatric crises that might indicate negative effects of the law revision. Such
findings can demonstrate unintended consequences or areas of concern associated with the policy change. This
comprehensive approach provides a more holistic understanding of the impact of the Mental Health and Welfare
Act revision on patients with psychiatric disorders. These results can serve as a foundation for future policy
development and ensure that the Mental Health and Welfare Act evolves in a manner that respects human rights,
while still safeguarding adequate medical care and support for patients.

Conclusions

After the comprehensive revision of the Mental Health and Welfare Act, decreasing trends were observed in
hospital admissions and hospital stay durations of patients with psychiatric disorders, such as psychotic and
mood disorders. However, an increasing trend in ED visits was identified, suggesting an increase in crises. Only
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participants who utilized medical services were included in this study; therefore, the negative effects of the
law revision may have been underrepresented. The study results suggest that the legal amendment restricting
involuntary admissions has achieved its intended outcomes, while also raising some concerns. Therefore,
although it is crucial to reduce the number of admissions and hospital stay durations and protect the rights
of patients with psychiatric disorders, system improvements are also needed to prevent an increase in crisis
situations among these patients and to ensure appropriate treatment when required. Compared with previous
practices, the more complex procedures and potential criminal penalties associated with the admission process
may lead to more defensive decisions regarding hospitalization. This approach raises concerns that patients may
miss opportunities for timely and safe treatment, both for themselves and those around them. Thus, it may be
necessary to re-evaluate and adjust the amended law to ensure that these risks are adequately addressed.

Data availability

No data are available because the National Health Information Database can only be accessed by researchers
authorized by the Korean National Health Insurance Service. Researchers interested in accessing data should ap-
ply to the National Health Insurance Service of Korea. Researchers must first obtain approval from the for their
research topic and process. After receiving approval, they can access the National Health Insurance sharing ser-
vice website (https://nhiss.nhis.or.kr/en/z/a/001/lpza001m01len.do), input the desired research topic, variables,
and conditions, and then undergo the NHI review process. Once approved, the database will be made available;
however, analysis can only be conducted in designated analysis rooms provided by the NHI.
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