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ABSTRACT
Objective: To describe persistence with and adherence to 
paliperidone palmitate once-monthly injection (PP1M) compared 
to oral second-generation antipsychotics (SGAs) in patients with 
schizophrenia in real-world settings in China and Japan.

Methods: Patients with a schizophrenia diagnosis (ICD-10: F20.x) 
who received oral or injectable antipsychotics from study start 
(China: January 1, 2012; Japan: January 1, 2014) until December 
31, 2017, were enrolled in this retrospective cohort study. The first 
PP1M or oral SGA prescription date during the study period was 
defined as the index date. Eligible patients were followed up for 
up to 1 year after the index date. Persistence was measured from 
the index date until discontinuation or reaching 1 year. Adherence 
was assessed by calculating the proportion of days covered (PDC). 
Multivariable regression models were used to adjust for potential 
confounders.

Results: The study cohorts comprised 44,266 patients from Japan 
and 7,564 and 5,189 patients, respectively, from 2 hospitals 
in China. The PP1M group showed consistently lower risk of 
discontinuation; adjusted hazard ratios and 95% CIs were 0.75 
(0.72–0.90) (Japan), and 0.76 (0.68–0.84) and 0.65 (0.56–0.76) 
(China) compared to oral SGAs. The PP1M group also showed 
better adherence; adjusted odds ratios and 95% CIs were 1.61 
(1.22–2.11) (Japan), and 1.92 (1.53–2.41) and 2.25 (1.58–3.23) 
(China).

Conclusions: Persistence and adherence were significantly 
higher in PP1M users than in oral SGAs users across 3 databases 
comprising patients in 2 countries in Asia.
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Schizophrenia ranks among the top 20 leading causes 
of disability worldwide.1,2 Pharmacologic treatment 

remains the cornerstone of management, and adherence to 
antipsychotic medications is essential to optimize treatment 
effectiveness. However, adherence is often poor due to a 
complex interplay of factors including patients’ lack of illness 
awareness/insight, fear of specific side effects, stigma about 
schizophrenia, attitudes to medication and past medication 
experience, influence of the caregiver, and cost factors.3,4 
Consequently, nonadherence represents one of the most 
challenging aspects of schizophrenia treatment. Long-
acting injectable (LAI) antipsychotics were developed, in 
part, to improve medication adherence by extending dosing 
intervals while providing a sustained therapeutic effect.5,6 
Paliperidone palmitate is an atypical LAI antipsychotic 
administered once a month, and real-world database studies 
in the United States have shown that paliperidone palmitate 
once-monthly injection (PP1M) was associated with 
higher adherence and persistence, less health care resource 
utilization, and lower medical costs attributable to reduced 
hospitalizations and long-term care admissions compared 
to oral second-generation antipsychotics (SGAs).7–13 
PP1M use in Asian populations has been associated with 
reduced hospitalizations, lower health care utilization and 
associated costs, and improved satisfaction in patients with 
schizophrenia compared to other treatment alternatives.14–19 
Poor adherence to antipsychotic treatment is a significant 
risk factor for relapse in Chinese patients.20 However, to 
date, these data were obtained in clinical trial participants, 
and to our knowledge, no real-world database studies have 
compared treatment patterns between PP1M and oral SGAs 
among Chinese or Japanese patients with schizophrenia. 
Therefore, we conducted a large, retrospective real-world 
cohort study in patients with schizophrenia in China and 
Japan to compare persistence and adherence between PP1M 
and oral SGAs.

METHODS

Study Design and Cohort Selection
This retrospective cohort study used patient data 

from electronic medical record (EMR) databases from 2 
university-affiliated tertiary hospitals in China and from 
the Japan Medical Data Center (JMDC) health insurance 
claims database in Japan. Study start was January 1, 2012, 
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in the Chinese databases and January 1, 2014, in the JMDC 
database, reflecting the PP1M launch date in each country 
(2012 in China and late 2013 in Japan). Patients in the 
databases with at least one medical record of a schizophrenia 
diagnosis (International Classification of Diseases, Tenth 
Revision [ICD-10] code F20.x) and who received oral or 
injectable antipsychotics between the study start date and 
December 31, 2017, were enrolled. The first PP1M or 
oral SGA prescription date during the study period was 
defined as the index date and the drug prescribed termed 
the index drug. When the first PP1M and oral SGA were 
prescribed on the same day, the patients were classified 
into the PP1M group because short-term concomitant use 
of oral risperidone or paliperidone is recommended prior 
to PP1M initiation. Therefore, no specific restriction was 
applied based on antipsychotic treatment prior to the index 
date. The baseline period was defined as 365 days prior to 
the index date, and all patients were followed up for the 
evaluation of persistence and adherence for 1 year, or the 
last record of clinical activity before December 31, 2018, 
whichever came first. The main analysis cohort was the 
continuous care cohort, defined as patients with at least 3 
consecutive visits during the study period with a gap of 7 
to 45 days between each visit. Each unique outpatient visit, 
hospitalization, and hospital pharmacy prescription was 
considered as a visit. Patients in the continuous care cohort 
were classified in the PP1M group if they had received at least 
one PP1M prescription. Patients whose first prescription was 
other than PP1M or oral SGA were excluded from the study. 
Further, patients in the oral SGA–only group were excluded 
if they received any other injectable antipsychotics during 
the study period, because it is likely that oral SGAs may not 
have been intended for long-term maintenance treatment in 
these patients. Patients aged < 18 years at the index date were 
excluded because PP1M was approved for use only in adults 
during the study period.

Data Sources
In China, data were obtained from a tertiary mental health 

center in Beijing (Peking University No. 6 Hospital [PKU]) 
and a tertiary general hospital in Xi’an (Xijing hospital [XJH]) 
that both provide inpatient and outpatient care, pharmacy, 
and procedural and laboratory services. The Hospital 
Information System (HIS) at each center holds at least 10 
years’ worth of health care data. As previously described,21 
data held in the HIS were transformed into integrated 

structured EMR research databases with data verification to 
ensure consistency with the original HIS databases. Briefly, 
the research databases contained unique patient codes and 
information including demographic details, outpatient and 
inpatient dates with diagnoses as ICD-10 codes, admission 
and discharge information for inpatients, and prescription 
details including date, drug, quantity, and days of supply. 
Patient details were independently deidentified by the 
hospital Information Technology department. The study 
protocol was approved by the PKU and the XJH Ethical 
Committees.

The JDMC database holds health insurance claims 
information for approximately 3.78 million non-government 
employees aged 18–65 years and 3.33 million dependents 
that include children and adults up to the age of 75 years. The 
database captures claims information including demographic 
details, outpatient and inpatient services with diagnoses as 
ICD-10 codes, and pharmaceutical services including drug 
Anatomic Therapeutic Chemical code, brand name, and 
dispensing date. All data were anonymized and deidentified. 
Should persons become unemployed or not fit for work, they 
are withdrawn from the insurance plan and data collection 
ceases. Epidemiology research on anonymized data is 
exempted from the Ethical Guidelines from Epidemiology 
Research in Japan (Ministry of Education, Culture, Sports, 
Science and Technology and Ministry of Health, Labor and 
Welfare, 2002).

Study Outcomes
For eligible patients in the PP1M and oral SGA 

cohorts, all available records during the baseline period 
were retrieved. For the PP1M cohort, drug utilization 
information, including number of prescriptions per person, 
gap between prescriptions, average dose, dose at first and 
last prescription, and number of dose changes during the 
1-year follow-up period, were summarized. For the oral 
SGA cohort, all drugs were treated as one class, and SGA 
utilization was not explored further.

Persistence with and adherence to the index drug for 
1 year after the index date were assessed and compared 
between the PP1M and oral SGA cohorts. Persistence until 
day 183 and day 365 was measured using the number of days 
from index date until discontinuation, defined as a treatment 
gap (no same prescription) of at least 45 days.

Adherence was assessed by calculating the proportion 
of days covered (PDC), defined as the number of non-
overlapping days covered by the index drug divided by the 
total number of days during the fixed time window of 1 year 
after index date (maximum 1-year follow-up period or last 
record, whichever came first). Good treatment adherence 
was defined as a PDC ≥ 80%.22–24

Statistical Methods
Statistical analyses were performed in each database 

separately. Descriptive analyses were used for demographics, 
clinical characteristics, and PP1M utilization. The persistence 
of PP1M and oral SGA use over the 1-year follow-up period 

Clinical Points
 ■ Paliperidone palmitate once-monthly injection (PP1M) was 

associated with improved drug adherence and persistence 
in patients with schizophrenia. However, to date, PP1M 
utilization in China and Japan has been limited.

 ■ In real-world clinical practice in China and Japan, treatment 
persistence and adherence were significantly higher in 
PP1M users than in oral second-generation antipsychotic 
users.
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Table 1. Cohort Characteristics by Database and Antipsychotic Groupa

JMDC (2014–2017) PKU (2012–2017) XJH (2012–2017)

Characteristic
PP1M 

(n = 249)
Oral SGA 

(n = 40,058) P
PP1M 

(n = 428)
Oral SGA 

(n = 6,450) P
PP1M 

(n = 189)
Oral SGA 

(n = 3,884) P
Male 99 (39.76) 18,737 (46.77) .03 207 (48.36) 2,652 (41.12) < .01 96 (50.79) 1,991 (51.26) .90
Age at index date, mean (SD), y 39.5 (11.43) 39.8 (12.71) .68 30.6 (11.54) 38.9 (16.37) < .01 27.8 (8.85) 31.8 (12.79) < .01
Age group, y

18–30 64 (25.70) 10,972 (27.39) .23 274 (64.02) 2,608 (40.43) < .01 143 (75.66) 2,359 (60.74) < .01
31–40 75 (30.12) 9,855 (24.60) 76 (17.76) 1,270 (19.69) 29 (15.34) 654 (16.84)
41–60 99 (39.76) 17,022 (42.49) 68 (15.89) 1,837 (28.48) 15 (7.94) 732 (18.85)
> 60 11 (4.42) 2,209 (5.51) 10 (2.34) 735 (11.40) 2 (1.06) 139 (3.58)

Schizophrenia diagnosis prior to or on 
index date
Yes 247 (99.20) 35,136 (87.71) < .01 210 (49.07) 2,296 (35.60) < .01 185 (97.88) 3,002 (77.29) < .01
No 2 (0.80) 4,922 (12.29) 218 (50.93) 4,154 (64.40) 4 (2.12) 882 (22.71)

No. of visits within 1 year before index 
date, mean (SD)

14.5 (9.26) 12.5 (9.48) < .01 6.63 (7.04) 5.99 (4.84) .07 5.5 (4.44) 3.7 (4.45) < .01

Oral antipsychotic prescription within 
90 days prior to index date
Yes 186 (74.70) 242 (56.54) 149 (78.84)
No 63 (25.30) 186 (43.46) 40 (21.16)

Comorbidity of mental health within 90 
days prior to index date
Yes 136 (54.62) 21,543 (53.78) .79 64 (14.95) 1,019 (15.80) .64 88 (46.56) 1,083 (27.88) < .01
No 113 (45.38) 18,515 (46.22) 364 (85.05) 5,431 (84.20) 101 (53.44) 2,801 (72.12)

Comorbidity of mental health within 90 
days prior to index date
Mental disorders due to known 

physiologic conditions
8 (3.21) 638 (1.59) 1 (0.23) 33 (0.51) 14 (7.41) 141 (3.63)

Mental and behavioral disorders due 
to psychoactive substance use

7 (2.81) 711 (1.77) 0 (0.00) 6 (0.09) 0 (0.00) 5 (0.13)

Mood (affective) disorders 95 (38.15) 17,204 (42.95) 27 (6.31) 480 (7.44) 81 (42.86) 950 (24.46)
Anxiety, dissociative, stress-

related, somatoform, and other 
nonpsychotic mental disorders

57 (22.89) 11,211 (27.99) 40 (9.35) 584 (9.05) 9 (4.76) 118 (3.04)

Behavioral syndromes associated 
with physiologic disturbances and 
physical factors

8 (3.21) 927 (2.31) 0 (0.00) 0 (0.00) 0 (0.00) 5 (0.13)

Disorders of adult personality and 
behavior

6 (2.41) 337 (0.84) 0 (0.00) 12 (0.19) 4 (2.12) 20 (0.51)

Intellectual disabilities 10 (4.02) 561 (1.40) 0 (0.00) 5 (0.08) 0 (0.00) 53 (1.36)
Pervasive and specific developmental 

disorders
7 (2.81) 1,202 (3.00) 0 (0.00) 3 (0.05) 0 (0.00) 0 (0.00)

Behavioral and emotional disorders 
with onset usually occurring in 
childhood and adolescence

10 (4.02) 1,067 (2.66) 4 (0.93) 34 (0.53) 0 (0.00) 4 (0.10)

Other psychiatric/neurologic 
comorbidity within 90 days prior to 
index date
Yes 146 (58.63) 17,211 (42.97) < .01 167 (39.02) 1,615 (25.04) < .01 7 (3.70) 214 (5.51) .27
No 103 (41.37) 22,847 (57.03) 261 (60.98) 4,835 (74.96) 182 (96.30) 3,670 (94.49)
Symptoms and signs involving 

emotional state
5 (2.01) 202 (0.50) 65 (15.19) 877 (13.6) 0 (0.00) 23 (0.59)

Sleep disorders 133 (53.41) 15,617 (38.99) 64 (14.95) 379 (5.88) 2 (1.06) 97 (2.50)
Other extrapyramidal and movement 

disorders
2 (0.80) 286 (0.71) 78 (18.22) 140 (2.17) 1 (0.53) 31 (0.80)

Other symptoms and signs involving 
cognitive functions and awareness

0 (0.00) 35 (0.09) 13 (3.04) 117 (1.81) 0 (0.00) 15 (0.39)

Other symptoms and signs 
involving general sensations and 
perceptions

1 (0.40) 65 (0.16) 24 (5.61) 172 (2.67) 4 (2.12) 31 (0.80)

Sleep disorders 133 (53.41) 15,617 (38.99) 64 (14.95) 379 (5.88) 2 (1.06) 97 (2.50)
Epilepsy 44 (17.67) 3,758 (9.38) 12 (2.80) 193 (2.99) 1 (0.53) 30 (0.77)
Dystonia 3 (1.20) 135 (0.34) 1 (0.23) 7 (0.11) 1 (0.53) 9 (0.23)
Somnolence, stupor, and coma 3 (1.20) 237 (0.59) 1 (0.23) 3 (0.05) 0 (0.00) 6 (0.15)
Symptoms and signs involving 

appearance and behavior
2 (0.80) 26 (0.06) 1 (0.23) 13 (0.20) 0 (0.00) 3 (0.08)

Alzheimer’s disease 5 (2.01) 228 (0.57) 0 (0.00) 2 (0.03) 0 (0.00) 3 (0.08)
Comedications 90 days prior to index date

Yes 160 (64.26) 20,644 (51.54) < .01 145 (33.88) 1,711 (26.53) < .01 105 (55.56) 667 (17.17) < .01
No 89 (35.74) 19,414 (48.46) 283 (66.12) 4,739 (73.47) 84 (44.44) 3,217 (82.83)

(continued)
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Table 2. Drug Persistence With and Adherence to PP1M and SGA by Database

JMDC (2014–2017) PKU (2012–2017) XJH (2012–2017)

Persistence and Adherence
PP1M 

(n = 249)
Oral SGA 

(n = 40,058)
PP1M 

(n = 428)
Oral SGA 

(n = 6,450)
PP1M 

(n = 189)
Oral SGA 

(n = 3,884)
Drug persistence within 1 year

No. of days
Mean (SD) 235.04 (139.21) 193.63 (145.03) 141.33 (122.42) 104.62 (114.24) 93.21 (93.00) 57.52 (62.40)
Median 280 176 91 54 63 30
Minimum–maximum 28–365 1–365 28–365 1–365 28–365 1–365

Good persistence (= 365 days), n (%) 111 (44.58) 12,322 (30.76) 66 (15.42) 540 (8.37) 10 (5.29) 27 (0.70)
Good persistence (≥ 183 days), n (%) 150 (60.24) 19,716 (49.22) 126 (29.44) 1,286 (19.94) 24 (12.70) 200 (5.15)

Drug adherence within 1 year
PDC ≥ 80% 0.66 0.52 0.36 0.19 0.35 0.15

Abbreviations: JMDC = Japan Medical Data Center, PDC = proportion of days covered, PKU = Peking University No. 6 Hospital, PP1M = paliperidone 
palmitate once-monthly injection, SGA = second-generation antipsychotic, XJH = Xijing Hospital.

Table 1 (continued). 
JMDC (2014–2017) PKU (2012–2017) XJH (2012–2017)

Characteristic
PP1M 

(n = 249)
Oral SGA 

(n = 40,058) P
PP1M 

(n = 428)
Oral SGA 

(n = 6,450) P
PP1M 

(n = 189)
Oral SGA 

(n = 3,884) P
Comedications 90 days prior to index date

Antianxiety medications 83 (33.33) 12,737 (31.80) 104 (24.30) 996 (15.44) 87 (46.03) 304 (7.83)
Antidepressants 38 (15.26) 11,543 (28.82) 49 (11.45) 920 (14.26) 34 (17.99) 486 (12.51)
Mood stabilizers 14 (5.62) 1,874 (4.68) 18 (4.21) 229 (3.55) 14 (7.41) 165 (4.25)
Antiparkinsonian medications 75 (30.12) 3,011 (7.52) 0 (0.00) 1 (0.02) 0 (0.00) 1 (0.03)
Other medication related to 
mental illness

128 (51.41) 13,683 (34.16) 52 (12.15) 408 (6.33) 3 (1.59) 48 (1.24)

Index drug usage
Monotherapy 94 (37.75) 31,549 (78.76) < .01 316 (73.83) 5,632 (87.32) < .01 146 (77.25) 3,586 (92.33) < .01
Combination 155 (62.25) 8,509 (21.24) 112 (26.17) 818 (12.68) 43 (22.75) 298 (7.67)

aValues are shown as n (%) unless otherwise noted.
Abbreviations: JMDC = Japan Medical Data Center, PKU = Peking University No. 6 Hospital, PP1M = paliperidone palmitate once-monthly injection, 

SGA = second-generation antipsychotic, XJH = Xijing Hospital.

was evaluated using Kaplan-Meier analyses and compared 
using log rank tests. A multivariate Cox regression model 
adjusted for potential confounders, including age group, 
sex, schizophrenia diagnosis during the baseline period, 
number of hospital visits during the baseline period, mental 
health and other psychiatric/neurologic comorbidities, and 
comedications within 90 days prior to the index date, was 
developed to evaluate the risk of discontinuation during the 
1-year follow-up period. A logistic regression model with 
adjustment using the same set of potential confounders 
as in the Cox regression model was used to evaluate the 
likelihood of good adherence during the 1-year follow-up 
period.

A sensitivity analysis used a longer grace period of at 
least 60 days for discontinuation. Persistence and adherence 
were assessed in subcohorts of patients using a single 
antipsychotic medication at the index date. All analyses were 
conducted using SAS 9.2 (SAS Institute Inc; Cary, North 
Carolina).

RESULTS

Patient Cohort and Characteristics
There were 44,266 patients in the JMDC database, 7,564 

in the PKU database, and 5,189 in the XJH database who 
had continuous care, had received antipsychotics, and 

were ≥ 18 years of age who were included in the analysis 
(Supplementary Figure 1). The number of patients in the 
PP1M group was 249 in the JMDC database, 428 in the PKU 
database, and 189 in the XJH database.

In the JDMC database, the PP1M group contained 
proportionately fewer men than the oral SGA group (39.76% 
vs 46.77%) (Table 1). In the PKU database, the PP1M group 
contained more men than the oral SGA group (48.36% vs 
41.12%), and the mean age of PP1M patients was lower 
(30.6 years vs 38.9 years). In the XJH database, patients in 
the PP1M and oral SGA groups were similar with respect to 
sex distribution and mean age. In the XJH database, more 
patients in the PP1M group than in the oral SGA group had 
a comorbid mental health episode within 90 days prior to 
the index date (46.56% vs 27.88%). Comedication use and 
psychiatric/neurologic comorbidities are provided in Table 
1.

Overall PP1M Utilization
The median number of prescriptions per patient 

was similar in the PP1M and oral SGA groups in all 3 
databases (Supplementary Table 1). The median number 
of prescriptions of PP1M and oral SGA, respectively, was 9 
and 9 in the JMDC database, 6 and 7 in the PKU database, 
and 4 and 4 in the XJH database. The median gap between 
prescriptions of PP1M and oral SGA, respectively, was 28.00 
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Figure 1. Kaplan-Meier Curves Depicting Drug Persistence by 
Database and by Antipsychotic Medications

Abbreviations: JMDC = Japan Medical Data Center, PKU = Peking University No. 6 
Hospital, PP1M = paliperidone palmitate once-monthly injection, SGA = second-
generation antipsychotic, XJH = Xijing Hospital. 

A. JMDC (2014–2017)

B. PKU (2012–2017)

C. XJH (2012–2017)
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and 25.29 days in the JMDC database, 31.05 and 
35.32 days in the PKU database, and 31.22 and 33.33 
in the XJH database. The median administered 
first dose and median dose over the entire course 
of PP1M, respectively, were 100 mg and 100 mg in 
the JMDC database, 150 mg and 104.55 mg in the 
PKU database, and 150 mg and 110 mg in the XJH 
database. The median number of dose changes of 
PP1M was 1 in all 3 databases.

Persistence
The median persistence during the 1-year 

follow-up period was 280 days in the PP1M group 
versus 176 days in the SGA group in the JMDC 
database, 91 days versus 54 days in the PKU 
database, and 63 versus 30 days in the XJH database 
(Table 2). The percentage of patients who persisted 
on treatment for 365 days was 44.58% in the PP1M 
group versus 30.76% in the SGA group in the JMDC 
database, 15.42% versus 8.37%, respectively, in the 
PKU database, and 5.29% versus 0.70%, respectively, 
in the XJH database (Table 2).

During the 1-year follow-up period, persistence 
was significantly higher in PP1M recipients than in 
recipients of oral SGAs in all 3 databases (Figure 
1). The risk of drug discontinuation was 0.79-fold 
lower (95% CI, 0.69–0.89) in the PP1M group than 
the oral SGA group in the JMDC database, 0.75-
fold lower (95% CI, 0.68–0.83) in the PKU database, 
and 0.62-fold lower (95% CI, 0.54–0.72) in the 
XJH database (Table 3). The risk was similar after 
adjustment for age and sex or for age, sex, baseline 
characteristics, and index year. The fully adjusted 
hazard ratio was 0.75 (95% CI, 0.66–0.85) in the 
JMDC database, 0.76 (95% CI, 0.68–0.84) in the 
PKU database, and 0.65 (95% CI, 0.56–0.76) in the 
XJH database (Table 3).

Adherence
The proportion of PDC ≥ 80% was 0.66 in the 

PP1M group versus 0.52 in the oral SGA group in 
the JMDC database, 0.36 versus 0.19 in the PKU 
database, and 0.35 versus 0.15 in the XJH database 
(Table 2).

In each database, the proportion of good 
adherence in the PP1M group was significantly 
higher than in the oral SGA group. The unadjusted 
odds ratio (OR) was 1.78 (95% CI, 1.37–2.32) in 
the JMDC database, 2.31 (95% CI, 1.88–2.85) in 
the PKU database, and 3.12 (95% CI, 2.28–4.25) in 
the XJH database (Table 3). The ORs were similar 
after adjustment for age and sex or for age, sex, 
baseline characteristics, and index year. The fully 
adjusted OR was 1.61 (95% CI, 1.22–2.11) in the 
JMDC database, 1.92 (95% CI, 1.53–2.41) in the 
PKU database, and 2.25 (95% CI, 1.58–3.23) in the 
XJH database (Table 3).
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Sensitivity Analysis
Similar trends were observed in the sensitivity analysis 

using a treatment gap of 60 days and in the subanalysis 
comparing single therapy with combination therapy at the 
index date. Persistence and good adherence were significantly 
higher in the PP1M groups than in the oral SGA groups in 
the JMDC and XJH databases for all comparisons (shown 
in Supplementary Tables 2 to 4 and Supplementary Figure 
2). However, persistence using a treatment gap of 60 days 
was not statistically significant after full adjustment in the 
PKU database.

DISCUSSION

The main finding of this real-world database study on 
antipsychotics in 2 Asian countries is that rates of persistence 
and adherence were consistently significantly higher in the 
PP1M group than in the oral SGA group in all 3 databases 
studied. The results are supported by direct comparisons, 
adjustment for potential confounders in the statistical 
models, and sensitivity analyses (except for persistence in 
PKU when applying the 60-day criterion).

Our results in Asian populations are consistent with 
results of observational studies conducted in the US that 
have shown improved persistence and adherence using LAI 
antipsychotics. Several studies have been conducted that 
evaluated treatment patterns of PP1M compared to oral 
SGAs in the US. Joshi et al11 reported a significantly higher 
proportion of PDC ≥ 80% in 351 PP1M users compared with 
4,869 users of oral SGAs after a 1-year follow-up period 
(28.5% vs 18.1%). The average persistence was longer in 
PP1M users (188 days) than in oral SGA users (148 days). 
Manjelievskaia et al9 achieved similar results. The average 
persistence was 176.8 days in PP1M users, which was 
significantly longer than the 148.9 days in oral SGA users. 
The proportion of PDC ≥ 80% was also significantly higher 
in PP1M users than in users of oral SGA (26.7% vs 22.3%). 
Lefebvre et al7 investigated the impact of PP1M and oral 
SGAs in Veterans Health Administration electronic health 
record data in the US. The PP1M users were more adherent 

than oral SGA users (PDC ≥ 80%: 37.0% in PP1M group vs 
20.0% in oral SGA group). Conversely, Shah et al,25 who 
also used the Medicaid database, reported no statistically 
significant difference in the proportion of PDC ≥ 80% over 
a 1-year follow-up period between cohorts of LAI and oral 
antipsychotic users (36.5% in LAI antipsychotic cohort vs 
34.1% in oral antipsychotic cohort, P = .096). Interestingly, 
the proportion of PDC ≥ 80% in the oral antipsychotic 
cohort was higher than in the other aforementioned studies 
(around 20%).

The persistence with and adherence to PP1M and oral 
SGAs in real-world clinical practice in Europe and Asia 
have not been widely reported. Sultana et al26 conducted 
a retrospective database study on antipsychotic utilization 
patterns in Italy, Spain, the UK, and the US. Persistence 
with antipsychotics at 1 year ranged from 30% in Italy to 
45% in Spain. Kuwabara et al27 carried out a study using 
the JMDC database, the same claims database we used in 
the present study, to evaluate adherence to antipsychotics 
in patients with schizophrenia within 6 months after 
discharge from hospital. Adherence was evaluated using 
the Medication Possession Ratio (MPR). An MPR ≥ 80% 
was reported for 77.02% of patients, and the results showed 
that good adherence to antipsychotics reduced the risk 
of re-hospitalization. However, detailed persistence and 
adherence stratified by oral and injectable antipsychotics 
in each database were not shown.

Joo et al28 calculated the proportion of continuous use 
of LAI antipsychotics at 6 months after initiation using 
the Health Insurance Review Agency (HIRA) database in 
South Korea. LAI paliperidone had a significantly higher 
continuation rate (57.5%) than LAI haloperidol (36.8%) 
and LAI risperidone (34.5%). The continuation rate of 
LAI paliperidone was comparable with our results in Japan 
(60.24%), possibly reflecting that both of these databases are 
nationwide claims databases. However, adherence and oral 
SGA use were outside the scope of Joo and colleagues’ study.

We observed that the benefit effect size of PP1M over oral 
SGAs was similar cross the 3 databases. PP1M significantly 
reduced discontinuation by approximately 25% to 35% and 

Table 3. Comparison of Drug Adherence and Risk of Drug Discontinuation Between the PP1M and SGA Groups

JMDC (2014–2017) PKU (2012–2017) XJH (2012–2017)
Variable Odds Ratio 95% CI P Odds Ratio 95% CI P Odds Ratio 95% CI P
Drug Adherence: Logistic Regression Model
Unadjusted 1.78 1.37–2.32 < .01 2.31 1.88–2.85 < .01 3.12 2.28–4.25 < .01
Adjusted

For age and sex 1.78 1.37–2.31 < .01 2.40 1.94–2.96 < .01 3.09 2.26–4.22 < .01
For age, sex, baseline characteristics, and 
index year

1.61 1.22–2.11 < .01 1.92 1.53–2.41 < .01 2.25 1.58–3.23 < .01

Risk of Drug Discontinuation: Cox 
Proportional Hazard model

Hazard 
Ratio 95% CI P

Hazard 
Ratio 95% CI P

Hazard 
Ratio 95% CI P

Unadjusted 0.79 0.69–0.89 < .01 0.75 0.68–0.83 < .01 0.62 0.54–0.72 < .01
Adjusted

For age and sex 0.78 0.69–0.89 < .01 0.72 0.66–0.80 < .01 0.64 0.55–0.74 < .01
For age, sex, baseline characteristics, and 
index year

0.75 0.66–0.85 < .01 0.76 0.68–0.84 < .01 0.65 0.56–0.76 < .01

Abbreviations: JMDC = Japan Medical Data Center, PKU = Peking University No. 6 Hospital, PP1M = paliperidone palmitate once-monthly injection, 
SGA = second-generation antipsychotic, XJH = Xijing Hospital.
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increased adherence by approximately 61% to 125% within 
the 1-year follow-up period.

Persistence and adherence in the JMDC were much 
better than in the 2 hospitals in China. This disparity could 
reflect differences in medical insurance coverage in each 
country. PP1M was not included in the China National 
Reimbursement Drug List during the study period, while it 
was covered by Japan medical insurance. The higher out-of-
pocket costs for Chinese patients may have influenced their 
decision to continue with treatment. Additionally, there is no 
formal linked referral system for medical care in China, and 
patients can seek medical care in the medical facility of their 
choice. Difficulties in sharing electronic medical information 
between hospitals29 mean that medical encounters outside 
of the study hospital were not captured, potentially leading 
to underestimation of persistence and adherence. This may 
be particularly the case for XJH, which is a general hospital, 
and where patients may have occasionally visited specialized 
mental health centers. The JMDC captured all claims during 
the enrollment period, so it was less likely impacted by such 
underestimation.

Limitations of the Study
Drug adherence rates calculated from prescription data 

are not always aligned with results using clinical rating 
scales that may be used in clinical practice,24 such as the 
Medication Adherence Rating Scale. Information about 
disease severity was not available in all 3 databases. Although 
the 2 databases in China were derived from hospital 
medical records, in practice outpatients rarely complete 

disease severity scales. This means that we were unable to 
describe or control for clinical circumstances (eg, treatment 
response, adverse effects) that may have been critical 
factors influencing patient adherence, despite the multiple 
bias-controlling methods we employed. This study did not 
consider previous medications as potential confounders, eg, 
previous clozapine use, which was reported to be associated 
with worse outcome.30 Previous clozapine use might lead to 
low persistence of subsequent treatment. In addition, this 
study excluded the limited number of oral SGA uses prior 
to other injectable antipsychotics, which may potentially 
impact on the results as well. An additional limitation of the 
data is that compared to oral SGA treatment, the cost of LAI 
antipsychotic treatment is relatively high and, consequently, 
may not be selected for first-line treatment. This potential 
selection bias could suggest that LAI antipsychotic users 
might have had a better understanding of the disease, more 
insight, or more psychosocial supports, which selected them 
for better persistence and adherence.

Despite the aforementioned limitations, the observation 
of consistent results across 3 databases that represent 3 
different clinical settings adds considerable weight to the 
validity of the findings. In conclusion, analysis of real-world 
data from Japan and China indicates that persistence and 
adherence were significantly higher in PP1M users than in 
oral SGA users. This evidence can potentially help to inform 
clinical practice and guide treatment decision-making for 
patients with schizophrenia in Asia, based on other evidence 
that better persistence and adherence leads to better clinical 
outcomes.
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Patients in the database: 

JMDC: n=6 057 780 (between 2014-2017) 

PKU: n=296 464 (between 2012-2017) 

XJH: n=5 551 881(between 2012-2017) 

Patients diagnosed with schizophrenia: 

JMDC: n=71 695 

PKU: n=22 695 

XJH: n=19 963 

Patients treated with AP: 

JMDC: n=56 542 

PKU: n=20 068 

XJH: n=15 742 

Patients with continuous care: 

JMDC: n=50 669 

PKU: n=8 645 

XJH: n=6 091 

Patients≥18 years old: 

JMDC: n=44 266 

PKU: n=7 564 

XJH: n=5 189 

PP1M group: 

JMDC: n=249 

PKU: n=428 

XJH: n=189 

Oral SGA group: 

JMDC: n=40 058 

PKU: n=6 450 

XJH: n=3 884 

Supplementary Figure 1. Cohort Selection
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Supplementary Table 1. PP1M utilization by database and AP medications 

Drug Utilization JMDC (2014-2017) PKU (2012-2017) XJH (2012-2017) 

PP1M Oral SGA PP1M Oral SGA PP1M Oral SGA 

Number of prescriptions 

n 249 40 058 428 6 450 189 3 884 

Mean (SD) 8.59 (4.75) 
12.50 

(17.66) 
6.76 (4.43) 7.48 (4.60) 4.78 (3.64) 5.17 (3.96) 

median 9 9 6 7 4 4 

min-max 1-15 1 - 722 1-19 1-51 1-14 1-32 

Gap between prescriptions (days) 

n 229 34 749 368 5 754 147 3 071 

Mean (SD) 28.51 (7.54) 
28.67 

(26.13) 

42.65 

(42.86) 

45.12 

(37.14) 
38.86 (34.77) 

43.96 

(41.90) 

median 28.00 25.29 31.05 35.32 31.22 33.33 

min-max 7.00–65.50 1.00– 364.00 2.00-360.00 1.00-364.00 3.00-215.00 1.00-364.00 

Dose (mg) 

n 249 - 424 - 189 - 

Mean (SD) 
103.27 

(32.90) 
- 

110.78

(24.07)
- 115.11 (16.39) - 

Median 100 - 104.55 - 110 - 

min-max 25-150 - 75-150 - 95-150 - 

First dose (mg) 

n 249 - 424 - 189 - 

Mean (SD) 
108.13 

(37.92) 
- 

120.87

(31.19)
- 131.48 (24.21) - 

Median 100 - 150 - 150 - 

min-max 25-150 - 75-150 - 100-150 - 

Last dose (mg) 

n 249 - 424 - 189 - 

Mean (SD) 
101.41 

(36.45) 
- 

108.49

(28.74)
- 110.32 (20.77) - 

Median 100 - 100 - 100 - 

min-max 25-150 - 75-200 - 75-150 - 

Number of dose changes 

n 116 - 365 - 147 - 

Mean (SD) 1.66 (0.90) - 1.63 (1.06) - 1.11 (1.03) - 

median 1 - 1 - 1 - 

min-max 0-5 - 0-10 - 0-5 - 

SD, standard deviation; n, number of patients with available data; PP1M, Paliperidone palmitate 

administered once a month; AP, antipsychotic; JMDC, Japan Medical Data Center; PKU, Peking 

University No.6 Hospital; XJH, Xijing hospital; SGA, second-generation antipsychotic 
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Supplementary Table 2. Sensitivity analyses 

Sensitivity analysis JMDC(2014-2017) PKU(2012-2017) XJH(2012-2017) 

PP1M Oral SGA PP1M Oral SGA PP1M Oral_SGA 

60-day treatment gap

Drug persistence within 1 year (days)

n 249 40 058 428 6 450 189 3 884 

Mean (SD) 246.14 (136.30) 215.52 (144.95) 157.94 (129.74) 
149.73 

(133.09) 
106.15 (102.77) 84.98 (88.59) 

median 364 238 113 99 65 51 

min-max 28-365 1-365 28-365 1-365 28-365 1-365 

Good persistence (=365 days)n(%) 120 (48.19) 14610 (36.47) 81 (18.93) 980 (15.19) 13 (6.88) 106 (2.73) 

Good persistence (≥183 days) n (%) 156 (62.65) 22476 (56.10) 149 (34.81) 2204 (34.17) 31 (16.40) 508 (13.08) 

Index mono-treatment cohort 

Drug persistence within 1 year (days) 

n 94 31549 316 5 632 146 3 586 

Mean (SD) 248.90 (135.86) 180.72 (143.68) 132.51 (120.15) 98.60 (110.67) 94.90 (94.07) 55.86 (60.92) 

median 363.5 147 85.5 48 63 30 

min-max 28-365 1-365 28-365 1-365 28-365 1-365 

Good persistence (=365 days)n(%) 45 (48.19) 8513 (26.98) 45 (14.24) 404 (7.17) 8 (5.48) 23 (0.64) 

Good persistence (≥183 days) n(%) 60 (62.65) 14258 (45.19) 85 (26.90) 1019 (18.09) 19 (13.01) 170 (4.74) 

Drug adherence within 1 year 

PDC (%≥0.80) 0.80 0.48 0.33 0.18 0.36 0.15 

SD, standard deviation; n, number of patients with available data ; PDC, Proportion of Days Covered; PP1M, Paliperidone palmitate administered once a month; 

JMDC, Japan Medical Data Center; PKU, Peking University No.6 Hospital; XJH, Xijing hospital; SGA, second-generation antipsychotic 
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Supplementary Figure 2.  Sensitivity analyses:Drug persistence, Kaplan-Meier curves. 

 

JMDC (2014-2017) PKU (2012-2017) XJH (2012-2017) 

60-day treatment gap   

 

 

 

Mono-treatment cohort   

  
 

JMDC, Japan Medical Data Center; PKU, Peking University No.6 Hospital; XJH, Xijing hospital; PP1M, Paliperidone palmitate administered once a month; 

SGA, second-generation antipsychotic 
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Supplementary Table 3. Sensitivity analysis,Cox proportional hazard models for persistence  

Sensitivity analysis JMDC(2012-2017) PKU(2012-2017) XJH(2012-2017) 

Hazard ratio 95%CI P Hazard ratio 95%CI P Hazard 

ratio 

95%CI P 

60-day treatment gap

Unadjusted 0.83 0.73-0.94 <0.01 0.92 0.83-1.01 0.09 0.79 0.68-0.91 <0.01 

Adjusted

for age and sex 0.82 0.73-0.93 <0.01 0.88 0.79-0.97 <0.01 0.81 0.70-0.93 <0.01 

for age, sex, baseline characteristics and index 

year 

0.81 0.72-0.92 <0.01 0.94 0.85-1.05 0.27 0.83 0.71-0.97 0.02 

Index mono-treatment cohort 

Unadjusted 0.69 0.57-0.85 <0.01 0.75 0.67-0.84 <0.01 0.60 0.51-0.71 <0.01 

Adjusted 

for age and sex 0.69 0.57-0.85 <0.01 0.72 0.64-0.81 <0.01 0.61 0.52-0.73 <0.01 

for age, sex, baseline characteristics and index 

year 

0.64 0.52-0.52 <0.01 0.75 0.64-0.81 <0.01 0.61 0.51-0.73 <0.01 

JMDC, Japan Medical Data Center; PKU, Peking University No.6 Hospital; XJH, Xijing hospital 
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Supplementary Table 4. Sensitivity analysis, Logistic regression models for good adherence 

Sensitivity analysis 
JMDC (2014-2017) 

  
PKU (2012-2017) 

  
  

XJH (2012-2017) 

OR (sd) 95%CI P OR (sd) 95%CI P  OR (sd) 95%CI P 
Index mono-treatment cohort  
Unadjusted  4.35(1.12) 2.63-7.20 <0.01  2.26 (0.28) 1.77-2.88 <0.01  3.19 (0.57) 2.25-4.53 <0.01 
Adjusted  

for age and sex 4.38(1.13) 2.64-7.25 <0.01  2.37 (0.30) 1.85-3.04 <0.01  3.17 (0.57) 2.23-4.52 <0.01 
for age and sex and baseline 

characteristics and index year 
4.84(1.27) 2.90-8.08 <0.01  2.08 (0.28) 1.60-2.71 <0.01  2.46 (0.50) 1.66-3.66 <0.01 

JMDC, Japan Medical Data Center; PKU, Peking University No.6 Hospital; XJH, Xijing hospital 

OR: Odds ratio 

*60-day treatment gap does not affect good adherence. 
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