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Time to rehospitalization in involuntarily
hospitalized individuals suffering from
schizophrenia discharged on long-acting
injectable antipsychotics or oral antipsychotics
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Background: Involuntarily hospitalized individuals suffering from schizophrenia often have a

poorer prognosis after discharge.

Objective: This study aimed to analyze time to rehospitalization within 6 months of discharge
in involuntarily hospitalized individuals suffering from schizophrenia discharged on
long-acting injectable antipsychotics (LAls) or oral antipsychotics (OAPs). In addition,
temporal trends in LAl use at discharge were explored.

Methods: Involuntarily hospitalized individuals suffering from schizophrenia discharged from
the study hospital between 2006 and 2019 (n = 806) were included in the analysis. Survival
analysis was used to compare time to rehospitalization within 6 months of discharge between
individuals discharged on LAls and OAPs, and between first-generation antipsychotic (FGA)
LAls and second-generation antipsychotic (SGA) LAls. The Cochran-Armitage trend test was
used to test whether a temporal trend existed for LAls use at discharge during the study

period.

Results: The LAls group (n = 231) had a significantly lower rate of rehospitalization and a
significantly longer time to rehospitalization than the OAPs group (n = 575). Rehospitalization
rate and time to rehospitalization were not significantly different between individuals
discharged on FGA-LAIs and SGA-LAIs. LAls use at discharge grew significantly from 16.77%
in 2006 to 50.00% in 2019 (Z = 6.81, p < 0.0001). Among all LAls, only use of SGA-LAIs at
discharge increased significantly (Z = 5.74, p < 0.0001), but not FGA-LAlIs.

Conclusions: LAls were superior to OAPs in preventing rehospitalization. However, SGA-LAIls
were comparable with FGA-LAIs in reducing rehospitalization risk. Use of LAls increased
significantly in discharged involuntarily hospitalized individuals during the study period,

especially SGA-LAIs.
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Introduction

Schizophrenia is a chronic mental illness charac-
terized by severe and often persistent symptoms
and recurrent relapses. Antipsychotic medica-
tions are a cornerstone of effective treatment for
schizophrenia; however, the individuals’ lack of
insight, comorbidities of schizophrenia, and side

effects of antipsychotic medications often make
long-term medication adherence challenging.!-5
If an individual presents with severe psychosis, a
serious risk of harm to self or others, or an inabil-
ity to provide self-care, thus making outpatient
treatment unsafe or ineffective, hospitalization is
required.%’ If said individual does not agree to
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hospitalization, involuntary hospitalization will be
ordered to prevent suicidal or violent behavior.

Prior to hospitalization, involuntarily hospitalized
individuals typically have little insight into their
mental illness and lack adherence to treatment.5?
Insight into illness and positive attitudes toward
treatment have been regarded as strong influences
for a positive long-term outcome in individuals suf-
fering from schizophrenia.l® After discharge, invol-
untarily hospitalized individuals often continue to
have lower levels of medication adherence. They
are also likely to feel coerced into accepting outpa-
tient treatment and are prone to skipping postdis-
charge outpatient appointments.!>12  Another
factor to take into consideration is the adaption to
daily life after a recent hospital discharge. After an
extended stay within the protected environment of
the hospital, returning to family and the commu-
nity can be especially difficult for an individual. As
it is anticipated that many prehospitalization stress-
ors, for example, securing a job, housing, and treat-
ment providers, still remain and reexposure is
eminent.!> Consequently, involuntarily hospital-
ized individuals have a higher a risk of subsequent
psychiatric rehospitalizations.14-17

Long-acting injectable antipsychotics (LAIs) were
originally developed to maintain relatively stable
blood levels while eliminating the need for daily
dosing through biweekly, monthly, or 3-month
injections in individuals suffering from schizo-
phrenia, thus useful in individuals suffering from
frequent relapses or a history of nonadherence to
oral antipsychotics (OAPs).%1823 Awareness of
adherence is also enhanced, as lack of adherence
to treatment will be immediately noticed by the
clinician if the individuals missed a scheduled
injection.® Therefore, LAIs can reduce symptom
severity, lengthen the time to discontinuation, and
consequently reduce the risk of further hospitali-
zations.?427 A recent meta-analysis?® concludes
that LAIs are significantly and consistently more
efficacious than OAPs in preventing hospitaliza-
tion of individuals suffering from schizophrenia in
randomized trials, mirror image studies, and
cohort studies. However, LAIs also have certain
disadvantages, such as requiring a longer time to
reach a steady-state plasma concentration, less
flexibility of dose adjustment, delayed disappear-
ance of side effects, pain at the injection site, and
perception of stigma and coercive intervention.!®

We hypothesized that use of LLAls during postdis-
charge treatment may facilitate continuity of

treatment and avoid deterioration of symptoms for
involuntarily hospitalized individuals. In keeping
with this assumption, LAIs would be superior to
OAPs in reducing the risk of rehospitalization in
these individuals. To test this hypothesis, we con-
ducted a hospital-based study under real-world
clinical conditions to investigate the effectiveness of
LAIs. The primary goal of our study was to exam-
ine the risk of rehospitalization within 6 months of
discharge from a large public psychiatric hospital in
involuntarily hospitalized individuals suffering from
schizophrenia discharged on LAIs versus OAPs.
Covariates that may impact time to rehospitaliza-
tion were adjusted for. LAIs used include both the
first-generation LAIs (FGA-LAIs) and the second-
generation LAIs (SGA-LAIs). As SGA-LAIs have
been available in Taiwan since 2004, the secondary
goal of this study was to explore whether SGA-
LAIs were superior to FGA-LAIs in lowering the
risk of rehospitalization. The final goal was to test
whether a temporal trend existed for LAI use at dis-
charge during the study period.

Methods

Ethics statement

The current study was approved by the Kai-
Syuan Psychiatric Hospital Institutional Review
Board (IRB number: KSPH-2020-08) and car-
ried out in accordance with both the Declaration
of Helsinki (2013) and Taiwan’s national legisla-
tion (the Human Subjects Research Act).
Informed consent was not required, as this was a
register-based study using anonymized data.

Subjects

This observational study with a retrospective cohort
design was conducted at Kaohsiung Municipal
Kai-Syuan Psychiatric Hospital, an 820-bed public
psychiatric hospital located in southern Taiwan,
providing comprehensive inpatient and outpatient
psychiatric services. Catchment area of the hospital
includes both urban and rural regions, with a total
population of about 2.7 million.

All study participants were inpatients and met the
Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision (DSM-
IV-TR) or Fifth Edition (DSM-5) criteria for either
schizophrenia or schizoaffective disorder.29:30
Only individuals who were involuntarily admitted
and discharged on LAIs or OAPs between 1
January 2006 and 31 December 2019 were
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included in the analysis. Every episode of invol-
untary hospitalization involved individual refus-
ing inpatient treatment and meeting the legal
requirements mandated by Taiwan’s Mental
Health Act.3! The diagnoses were made by board-
certified psychiatrists and supported by clinical
observations and interviews during hospitaliza-
tion, past medical records, and information pro-
vided by main caregivers. If an individual
experienced involuntary hospitalization more
than once during the study period, each hospitali-
zation was viewed as an independent event.

Follow-up procedures

After discharge, the individuals attended follow-
up at the outpatient clinics at Kai-Syuan
Psychiatric Hospital. In addition, the nursing
staff made follow-up calls every 2 weeks in the
first month after discharge, providing psychoedu-
cation and monitoring clinical condition. For the
next 5 months, similar calls were made monthly.

Generally, medications that were found effective
for acute phase treatment will be continued after
entering the maintenance phase of treatment.5 As
individuals were usually discharged after a period
of stabilization, the medications they were dis-
charged on were continued after discharge. Per
Taiwan National Health Insurance Administration
policy, refill prescriptions were available for indi-
viduals suffering from stable chronic illnesses.
These prescriptions were valid for no more than
90 days and could be filled up to 3 times.

The frequency of outpatient follow-up visits was
based on the individual’s clinical condition and
ranged from weekly, biweekly, monthly to tri-
monthly. Apart from routine education and coun-
seling, no other specialized care or therapy was
provided. Treatment discontinuation was defined
as lack of attendance at the outpatient clinic for
more than 3 months during the 6-month follow-up
period. Date of the last outpatient visit was used as
the discontinuation date. For individuals without
any outpatient visit after discharge, the date of dis-
charge was used as the discontinuation date.
Rehospitalization was used as a proxy for relapse,
as it has been widely used across studies.3?

Statistical analyses

Time to rehospitalization within 6 months of dis-
charge was used as the primary outcome measure
in this study. Comparisons of LAIs versus OAPs

and FGA-LAIs versus SGA-LAIs were conducted.
All tests were two-tailed and statistical signifi-
cance was defined as an alpha value of <0.05.
Data were analyzed using the SPSS version 27.0
(IBM Corp., Armonk, NY, USA), SAS 9.3 soft-
ware (SAS Institute Inc., Cary, NC, USA), and
MedCalc (MedCalc Software, Belgium).

Pearson’s chi-square test, the independent ¢ test,
and the Mann—Whitney U test were used to com-
pare demographic and clinical characteristics
between groups. Kaplan—Meier survival analysis
was used to determine time to rehospitalization and
time to treatment discontinuation, and the statisti-
cal significance of between-group differences was
analyzed using the log rank test. The Cox propor-
tional hazards multivariate regression model, with
treatment (LAIs or OAPs) as a fixed factor, was
used to adjust for covariates that may affect time to
rehospitalization. Covariates used in the model
included gender, age, age at onset, length of hospital
stay (days), and number of previous hospitaliza-
tions. Results are presented as adjusted hazard
ratios (AHRs) with associated 95% confidence
intervals (CIs). The Cochran—-Armitage trend test
was used to evaluate the statistical significance of
temporal trends in the rate of involuntary hospitali-
zation among individuals suffering from schizophre-
nia discharged during study period, as well as rates
of LAI, FGA-LAI, and SGA-LAI use at discharge
among involuntarily hospitalized individuals.

Sensitivity analysis

A sensitivity analysis was also conducted to vali-
date our primary findings. In the sensitivity analy-
sis, if an individual was involuntarily admitted
multiple times during the study period, only the
last hospitalization was included. As mentioned
above, LAIs are commonly used as a treatment of
last resort for individuals suffering from multi-
episode schizophrenia or a history of nonadher-
ence to OAPs.518-23

Results

Demographic and clinical characteristics

A total of 15,114 individuals suffering from schizo-
phrenia were discharged during the study period.
Among the 15,114 individuals, 806 were admitted
involuntarily. Among the 806 involuntarily hospi-
talized individuals, 231 (28.7%) were discharged
on LAIs and 575 (71.3%) were discharged on
OAPs. Among the 231 individuals treated with
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Table 1. Characteristics and demographic data of the cohort.

Total LAls2 OAPs® p
(N = 806) (n = 231) (n = 575)
Sex 0.011¢
Male, n (%] 345 (42.8) 115 (49.8) 230 (40.0)
Female, n (%) 461(57.2) 116 (50.2) 345 (60.0)
Age (year), mean (SD) 42.4(11.1) 45.3(10.3) 41.2(11.2) <0.001¢
Age at onset (year), mean (SD) 35.9(11.8) 37.4(11.8) 35.2(11.8) 0.018¢
No. of previous hospitalizations, mean (SD) 1.4 (2.3) 1.7 (2.5) 1.3(2.2) 0.024¢
Length of hospital stay (days) 112.4 (239.6) 86.8(120.1)  122.7(272.7) 0.002¢

SD, standard deviation.

Statistically significant values are in bold.
aLAls = long-acting injectable antipsychotics.
b0APs = oral antipsychotics.

cPearson’s %2 test.

dndependent t test.

eMann-Whitney U test.

LAIs, 186 (80.5%) received FGA-LAIs [flupen-
thixol decanoate = 13.4% (n = 25), haloperidol
decanoate = 86.6% (n = 161)] and 45 (19.5%)
received SGA-LAIs [risperidone LAI = 88.9%
(n = 40), 1-month formulation of paliperidone
LAI = 11.1% (n = 5)]. The most frequently pre-
scribed OAP was haloperidol (n = 228), followed
by risperidone (z = 157). Furthermore, the most
frequently prescribed LAI was haloperidol
decanoate (n = 161), followed by risperidone LAI
(n = 40). During 6-month follow-up period after
discharge, 264 (32.8% = 264/806) individuals
were rehospitalized and 145 (18.0% = 145/806)
individuals discontinued treatment.

LAls Versus OAPs

Comparisons between the LAIs group and the
OAPs group are shown in Table 1. Compared
with the OAPs group, individuals in the LAIs
group were more likely to be male, of older age,
had a later age of onset, a greater number of pre-
vious hospitalizations, and a shorter length of
hospital stay.

Sixty (26.0%) individuals in the LAIs group and
204 (35.5%) in the OAPs group were rehospital-
ized within 6 months of discharge. Compared with
the OAPs group, individuals in the LLAIs group had
a significantly lower rate of rehospitalization
[LAIs = 26.0% (60/231); OAPs = 35.5%
(204/575); %2 = 6.758, df =1, p = 0.009], a

longer time to rehospitalization (LAIs, mean
time = SE = 148.5 = 4.0 days; OAPs, mean
time = SE = 129.5 = 3.1 days; log rank =
12.127,df = 1, p < 0.001; median time to rehos-
pitalization was not reached for two groups)
(Figure 1), a lower treatment discontinuation
rate [LAIs = 12.6% (29/231); OAPs = 20.2%
(116/575); y> = 6.458, df = 1, p = 0.011], and a
longer time to treatment discontinuation (LAIs,
mean time = SE = 160.5 = 3.5 days; OAPs,
mean time = SE = 146.7 £ 2.9 days; log rank =
7.907,df = 1, p = 0.005; median time to discontin-
uation was not reached for two groups) (Figure 2).

After adjusting for covariates (i.e. gender, age, age at
onset, number of previous hospitalizations, and
length of hospital stay) using the Cox proportional
hazards multivariate regression model, LAI use at
discharge was still associated with a significantly
longer time to rehospitalization [AHR = 0.597;
95% confidence interval (CI) = 0.443-0.804,
p = 0.001] (Table 2) and treatment discontinuation
(AHR = 0.570; 95% CI = 0.376-0.863,
p = 0.008) (data not shown in the table). Other fac-
tors that were found to be associated with a longer
time to rehospitalization included fewer previous
hospitalizations and a shorter length of hospital stay
(Table2),whereasalaterageatonset (AHR = 1.039;
95% CI = 1.008-1.070, p = 0.012) and fewer pre-
vious hospitalizations (AHR = 0.851; 95%
CI = 0.751-0.965, p = 0.012) were associated
with a longer time to treatment discontinuation.

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp

C-H Lin, H-Y Chan et al.

100 —

95 —

90 —

85 —

80 —

75 —

70 —

% of Patients without Rehospitalization

65 —

---- OAPs (n = 575)

60 — — LAls (n = 231)

55 —

I I
0 25 50 75

I I I I |
100 125 150 175 200

Days after discharge

Figure 1. Time to rehospitalization in individuals discharged on LAls or OAPs (log rank = 2.127, df = 1,

p < 0.001).

LAls = long-acting injectable antipsychotics, OAPs = oral antipsychotics.
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Figure 2. Time to treatment discontinuation in individuals discharged on LAls or OAPs (log rank = 7.907,

df = 1, p = 0.005).

LAls = long-acting injectable antipsychotics, OAPs = oral antipsychotics.

FGA-LAIs Versus SGA-LAls

Rate of rehospitalization [FGA-LAIs = 24.7%
(46/186), SGA-LAIs = 31.1% (14/45), x> = 0.767,
df =1, p=0.381], time to rehospitalization
(FGA-LAIs, mean time = SE = 150.4 = 4.4
days; SGA-LAIs, mean time = SE = 141.2 = 9.3

days; log rank test = 0.600, df = 1, p = 0.439),
treatment discontinuation rate [FGA = 12.4%
(23/186), SGA = 13.3% (6/45), yx? = 0.031,
df =1, p = 0.860], and time to discontinuation
(FGA, mean time = SE = 159.4 * 4.1 days;
SGA, mean time = SE = 164.7 £ 6.6 days; log
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rank test = 0.030, df = 1, p = 0.863) were com-
parable between individuals discharged on FGA-
LAIs and SGA-LAIs. After adjusting for covariates
(i.e. gender, age, age at onset, number of previous
hospitalizations, and length of hospital stay) using
Cox proportional hazards multivariate regression,
time to rehospitalization (AHR = 1.186; 95%
CI = 0.631-2.232, p = 0.596) and time to treat-
ment discontinuation (AHR = 1.157; 95%
CI = 0.463-2.893, p = 0.755) remain compara-
ble between the two groups (data not shown in the
table). A significantly higher proportion of individ-
uals received anticholinergic medications in the
FGA-LAIs group (63.4% = 118/186) than the
SGA-LAIs group (33.3% = 15/45) (y? = 13.447,
df = 1, p < 0.001).

Trends in rates of involuntary hospitalization

and LAl use at discharge among involuntarily
hospitalized individuals

Table 3 lists rates of involuntary hospitalization
and the LAI use at discharge among involuntarily
hospitalized individuals between 2006 and 2019.
Results of the Cochran—Armitage trend test
revealed a significant decreasing trend in rates of
involuntary hospitalization (15.94% in 2006 and
0.78% in 2019, Z = 5.33, p < 0.0001) and an
increasing trend in LAI use at discharge among
involuntarily hospitalized individuals (16.77% in
2006and 50.00%in2019,Z = 6.81,p < 0.0001).
Individual rates for FGA-LAI and SGA-LAI use
at discharge were also collected to determine their
respective contribution to the increase in LAI use.
The results showed FGA-LAI use at discharge did
not significantly change during the study period
(16.77% in 2006 and 12.50% in 2019, Z = 1.54,
p = 0.20), whereas SGA-LAI use significantly
increased (0.00% in 2006 and 37.50% in 2019,
Z = 5.74, p < 0.0001).

Sensitivity analysis
The results of the sensitivity analysis were in line
with the primary analysis.

When only the last episode of involuntary hospi-
talization of each participant was included in the
analysis, the LAIs group (n = 178) still had a
significantly lower rate of rehospitalization
[LAIs = 20.2% (36/178); OAPs = 30.9%
(147/475); p = 0.007], a longer time to rehospi-
talization (LAIs, mean time = SE = 157.4 + 4.0
days; OAPs, mean time = SE = 133.9 = 3.4
days; log rank = 12.713, df =1, p < 0.001), a

lower treatment discontinuation rate
[LAIs = 16.3% (29/178); OAPs = 24.2%
(115/475), p = 0.030], and a longer time to treat-
ment discontinuation (LAISs, mean
time = SE = 155.1 = 4.5 days; OAPs, mean
time = SE = 140.2 *= 3.4 days;logrank = 6.244,
df=1, p=0.012) than the OAPs group
(n = 475). After adjusting for covariates using the
Cox proportional hazards multivariate regression
model, LAI use at discharge was still associated
with a significantly longer time to rehospitalization
(AHR = 0.502;95% CI = 0.343-0.734,p < 0.001)
and treatment discontinuation (AHR = 0.612;
95% CI = 0.403-0.930, p = 0.021).

Discussion

The primary finding of this study was, compared
with individuals treated with OAPs, individuals
treated with LLAls had a significantly lower rate of
rehospitalization and a significantly longer time to
rehospitalization. The results imply that individuals
on LAIs are generally more symptomatically stable
and less likely to experience worsening of psychotic
symptoms and consequent rehospitalizations. This
may be due to the long elimination half-life of LAIs,
which contributes to sustained therapeutic plasma
medication levels. Discontinuation of LAIs can
continue small decrements in antipsychotic levels
on plasma and in brain. Such decreasing antipsy-
chotic level so slowly may lessen abrupt increases in
dopamine activity. Therefore, time to relapse could
be prolonged.33 In contrast, OAPs are readily elimi-
nated from the body after only several days of
missed doses. Furthermore, individuals are often
not completely honest about adherence to treat-
ment with OAPs.3* A common scenario is the indi-
vidual dutifully fills the prescription at the pharmacy
without actually taking the medications afterward.
As it is widely known, nonadherence is the main
reason for treatment discontinuation,?> which is
associated with increase in symptom severity and
risk of hospitalization. This finding is in keeping
with previous studies that compared LAIs with
OAPs in involuntarily hospitalized individuals suf-
fering from schizophrenia on outpatient treat-
ment.3%37 In those studies, LLAIs also resulted in
better medication adherence, compared with
OAPs.

The second finding was that in addition to OAP
use at discharge, a greater number of previous
hospitalizations and a longer length of hospital
stay were also associated with a higher risk of
rehospitalization (Table 2). A systematic review
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Table 2. Potential factors associated with time (days) to rehospitalization in the multivariate Cox regression

analysis.

Factors B Adjusted hazard ratio  95.0% CI p

LAls use at discharge (yes versus no) -0.516 0.597 0.443-0.804 0.001
Sex (male versus female) 0.036 1.037 0.804-1.338 0.779
Age -0.0004  0.9995 0.981-1.018 0.965
Age at onset -0.006 0.994 0.977-1.013 0.549
No. of previous hospitalizations 0.134 1.144 1.096-1.194 <0.001
Length of hospital stay (days]) 0.001 1.001 1.000-1.001 <0.001

Cl, confidence interval; LAls, long-acting injectable antipsychotics.

Table 3. Rates of involuntary patients discharged and LAls prescription, 2006-2019.

Year 2006 2007 2008 2009 2010 2011 2012

Aa 1010 1049 1M1 1127 1034 1068 1145

BP 161 (15.94%) 128 (12.2%) 112 (10.08%) 45 (3.99%) 76 (7.35%) 52 (4.87%) 53 (4.63%)
Ce 27 (16.77%) 34 (26.56%) 29 (25.89%) 13 (28.89%) 19 (25.00%) 11(21.15%) 20 (37.74%)
EGId 27 (16.77%) 32 (25.00%) 28 (25.00%) 13 (28.89%) 16 (21.05%) 8 (15.38%) 14 (26.42%)
C2e 0 (0.00%]) 2 (1.56%) 1(0.89%) 0 (0.00%) 3(3.95%) 3(5.77%) 6 (11.32%)
Year 2013 2014 2015 2016 2017 2018 2019

Aa 1084 1163 112 1136 1048 998 1029

BP 32 (2.95%) 30 (2.58%) 40 (3.60%) 29 (2.55%) 25 (2.39%) 15 (1.50%) 8 (0.78%)
Ce 16 (50.00%) 11 (36.67%) 13 (32.5%) 13 (44.83%) 12 (48.00%) 9 (60.00%) 4 (50.00%)
C1e 9 (28.13%) 9 (30.00%) 9 (22.5%) 10 (34.48%) 5 (20.00%) 5 (33.33%] 1(12.50%)
C2e 7 (21.88%) 2(6.67%) 4(10.00%) 3(10.34%) 7 (28.00%) 4(26.67%) 3(37.50%)
LAls, long-acting antipsychotics.

aA = Number of patients discharged, n.

bB = Number of involuntary patients discharged, n (% = (B/A) X 100).

<C = Number of involuntary patients discharged on LAls, n (% = (C/B) X 100).

dC1 = Number of involuntary patients discharged on first-generation antipsychotic-LAls, n (% = (C1/B) X 100).
eC2 = Number of involuntary patients discharged on second-generation antipsychotic-LAls, n (% = (C2/B) x 100).

study?® has found that the most consistent pre-
dictor of rehospitalization was the number of
previous hospitalizations. Treatment with LAIs
may be a viable choice for these individuals suf-
fering from a high risk of rehospitalization.
Another population-based, retrospective cohort
study in Taiwan!® also reported that a longer
length of hospital stay foretold an increase in the
risk of psychiatric rehospitalization. It is possible
that a longer hospital stay simply reflects more

severe symptomatology, lack of effective treat-
ment, or inadequate psychosocial support.l®
Mean length of hospital days in both OAPs
group (122.7 £ 272.7) and LAIs group (86.8
+120.1) (Table 1) was quite long. One possibil-
ity is that chronicity, treatment resistance, poor
social support, and comorbid conditions are
often more common among individuals in public
hospitals.?® In addition, the Taiwan National
Health Insurance covers almost all the
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hospitalization fee for individuals suffering from
schizophrenia.

The third finding was that SGA-LAIs were not
superior to FGA-LAISs in reducing the risk of rehos-
pitalization and treatment discontinuation.
Previous studies also have yielded similar find-
ings.3540:41 However, compared with individuals
receiving FGA-LAISs, fewer individuals in the SGA-
LAIs group received concomitant anticholinergic
medications. As anticholinergic medications are
generally used to reduce extrapyramidal side
effects, it indicates that SGA-LAIs are associated
with a lower risk for extrapyramidal side effects.4244

The final finding was that involuntary hospitaliza-
tion decreased from 15.94% in 2006 to 0.78% in
2019 (Table 3). Taiwan’s Mental Health Act was
passed in 1990 and was the first attempt to regu-
late involuntary hospitalization in the country. A
standardized criterion for involuntary hospitaliza-
tion was set in the Mental Health Act, including
presence of severe psychiatric symptoms that are
so debilitation as to interfere with rational deci-
sion-making, danger to self or others, and recom-
mendation for involuntary treatment by two
board-certified psychiatrists. An amendment was
implemented in 2008, greatly changing the legal
proceedings for involuntary hospitalization. After
the amendment, a government reviewing com-
mittee was set up, and henceforth all involuntary
hospitalizations must be reviewed and approved
by the committee within 5 days of admission. As
a result, rate of involuntary psychiatric hospitali-
zation has decreased over time in Taiwan.4-47

The increase in LLAI use over time seen in this
study can probably be attributed to growing
familiarity and positive clinical experience with
LAIs among clinicians, and improvements in
quality and availability of education programs on
LAIs. In addition, the increasing body of evidence
supporting the efficacy and safety of LAIs may
have contributed to their rising popularity.??
Clinicians’ attitudes toward LLAIs may also have
changed from subjective preconceptions to evi-
dence-based decisions.*8

Furthermore, the increase in LAI use during the
study period came mainly from the increase in
SGA-LAI use. One possible reason behind this
phenomenon is that, effectiveness and safety con-
siderations, SGA-LAIs are more appealing to
individuals suffering from schizophrenia and
treating clinicians than FGA-LAIs.%° There is an

increasing number of studies demonstrating their
effectiveness and safety, which may contribute to
their continuous rise in popularity.>® As a result,
clinicians may have held a more positive attitude
toward SGA-LAIs over time.

This study had several strengths. First of all,
observational retrospective studies such as this
study often allow for better assessment of real-
world effectiveness. One of the main advantages
of LAIs is improved adherence; thus, the differ-
ences between OAPs and LAIs are better evalu-
ated in naturalistic treatment settings, and even
more so in long-term studies.5! Second, hospitali-
zation is arguably the most costly and policy-rele-
vant clinical outcome measure.’?2 Third, many
relevant factors were included in the analyses and
adjusted for, thus decreasing confounding.
Fourth, LAIs were further grouped into the FGA-
LAIs and the SGA-LAIs to investigate whether
SGA-LAIs were superior to FGA-LAIs in reduc-
ing the risk of rehospitalization and treatment dis-
continuation. Fifth, given the considerable sample
size (n = 806), there was enough statistical
power, which helped to reduce type II error.
Finally, sensitivity analysis was used to validate
the primary results.

Several limitations should be considered when
interpreting the results of this study. First, this was
an observational retrospective study and treat-
ment  allocation was not randomized.
Consequently, the results may be affected by pre-
scribing bias. Second, LAIs that were not available
during the study period, such as olanzapine LAI
and aripiprazole LAI, were not included. Third,
because not all clinically significant exacerbations
in symptoms result in hospitalization, use of rehos-
pitalization as a proxy for relapse may provide
only a limited view on differences between LAIs
and OAPs.53 Fourth, owing to the retrospective
design, data on many factors that could impact
rehospitalization or treatment discontinuation
were not available because they were not meas-
ured or recorded in the first place. Fifth, stud-
ies>+56 have reported that not all antipsychotics
are equally effective. However, more case num-
bers are needed to explore the efficacy of different
LAIs in preventing rehospitalization. In clinical
practice, the choice of LLAIs should be carefully
discussed with the individuals about the efficacy,
tolerability profile, and possible obstacles.>*
Finally, legislations for involuntary psychiatric
treatment differ across countries; therefore, the
results of this study may not be generalizable.
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Conclusions

LAIs were found to be superior to OAPs in reduc-
ing the risk of rehospitalization and treatment dis-
continuation within 6 months of discharge among
involuntarily hospitalized individuals suffering from
schizophrenia. Fewer individuals in the SGA-LAIs
group received concomitant anticholinergic medi-
cations than the FGA-LAIs group. However, SGA-
LAIs were not superior to FGA-LAIs in reducing
the risk of rehospitalization and treatment discon-
tinuation. A continuous increase in individuals dis-
charged on LAIs can probably be attributed to
growing experiences and success in treating indi-
viduals with LAIs among clinicians. Although the
nursing staff regularly followed up on the individu-
als by phone during the 6-month period after dis-
charge, treatment discontinuation rate was as high
as 12.6% among individuals receiving LAIs. It
reflects the fact that use of LAIs does not guarantee
adherence if the individual refuses to take it out-
right. Furthermore, rehospitalization rate (26.0%)
within 6 months of discharge remained high among
individuals receiving LLAls. Further research is
needed to explore whether other treatment strate-
gies, such as discharge planning, psychoeducation
programs, and community-based aftercare ser-
vices,38 could further reduce the risk of rehospitali-
zation in involuntarily hospitalized individuals
suffering from schizophrenia.
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