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Abstract
It is essential to monitor pharmacological treatment for schizophrenic outpatients regularly in clinical practice. Especially in China, the
situation of common prescribing patterns remains unclear. The objective of this study is to reveal real-world treatment prescription
patterns of antipsychotics for schizophrenia patients in a representative large tertiary hospital in China.
This study is a cross-sectional observational analysis of outpatients with schizophrenia in a large tertiary psychiatric hospital in

Beijing, China, from May 11th to 24th, 2019. Data on subjects’ socio-demographic and clinical characteristics, prescriptions of
psychotropic drugs were collected from the electronic medical record (EMR) system with a standardized protocol. A multivariate
analysis was performed to explore the potential association between antipsychotics treatments and subjects’ characteristics.
Of the 1940 patients included in this study, only 1470 (75.77%) patients were prescribed antipsychotic medications. 1228

(83.53%) patients were prescribed second-generation antipsychotics (SGAs), 202 (13.74%) patients were treated only with first-
generation antipsychotics (FGAs), 40 (2.72%) were prescribed both SGAs and FGAs. The proportion of single SGAs prescriptions
was significantly higher than that of single FGAs antipsychotics in each course of monotherapy group, especially among patients with
the course less than 2years (96.08%). Risperidone was most frequently prescribed antipsychotic medication during the study
(29.86%, 439 out of 1470). Intermediate-acting sedative benzodiazepines were the most commonly co-prescribed psychotropic
class at 23.66%. Long-acting injectable antipsychotics (LAIs) could be the prescribing trend in clinics. Disease course, self-paying
cost and LAI antipsychotic use were independently associated with antipsychotics treatments.
Second-generation antipsychotics showed domination in prescriptions. More concerns should be paid with concomitant

psychiatric medications in clinics.

Abbreviations: EMR = electronic medical record, FGA = first-generation antipsychotic, LAI = long-acting injectable
antipsychotic, REAP = Research on Asia Psychotropic Prescription, SGA = second-generation antipsychotic.
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1. Introduction

Schizophrenia is a complex, chronic psychiatric disorder
characterized by active and superimposed psychosis, which
principally involves delusions, hallucinations, and disorganized
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thoughts, as well as cognitive deficits and social dysfunction.[1] It
is affecting around 21 million people with the lifetime prevalence
of schizophrenia arounds 0.30% to 0.66% worldwide,[2,3]

however a reported prevalence of schizophrenia in China is
0.7% in 2019.[4] This indicates that there are more large amounts
of schizophrenia patients in this country. This debilitating
disorder is associated with reduced quality of life and shortened
life expectancy. Consequently, the ultimate objectives of treat-
ments are to improve functional capabilities, minimize residual
symptoms and reduce the chance and time of relapse.[5]

Antipsychotic drugs are the cornerstone of the treatment,
which is often lifelong. Both the first- (FGAs) and the second-
generation antipsychotics (SGAs) have general D2 receptor
antagonistic pharmacodynamic properties in the brain.[6] Three
dimensions are commonly considered based on the recommen-
dations of treatments:
1.
 the use of FGAs and/or SGAs;

2.
 receiving antipsychotic monotherapy and/or and polyphar-

macy, and

3.
 optimal dosage form of antipsychotics (oral and/or long-acting

injectable [LAIs]).

The SGAs are thought to be more efficacious in the treatment
of negative symptoms and provide less association with
extrapyramidal symptoms compared with the FGAs and are
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recommended by most guidelines as first-line therapy for
schizophrenia.[7] In spite of that, the implementation of clinical
practice guidelines in real world has proven challenging to
achieve,[8] reflected by vast varieties in the prescription patterns
of antipsychotics between different comparable regions and
countries.
Several commonly prescribed SGAs in China include risperi-

done, olanzapine, clozapine, aripiprazole and paliperidone.[9,10]

Surveys of the patterns of antipsychotic prescription in the Beijing
Anding Hospital affiliated with the Capital Medical University,
as one of the largest tertiary psychiatric hospitals in China, are
prospective in China but with the scarcity of published data on
the prevalent use of these drugs. Meanwhile, with the promotion
and implementation of the digital development of healthcare
informatization in China, the electronic medical record (EMR)
system provides richer resources for real-world studies. The study
aims to reveal the use of antipsychotics in real-life settings, by
conducting an evaluation of the 2-week prescription patterns of
antipsychotics in outpatients in a Beijing large tertiary psychiatric
hospital, compared with the international recommended guide-
lines of monotherapy. In addition, we focused on the impacts of
demographic or clinical factors on patients’ prescriptions with
schizophrenia.
2. Methods

2.1. Study design

This study belongs to the project “Study on individualized optimal
treatment regimen of antipsychotics (SQ2016YFSF110100)”. It
was a single-center, cross-sectional observational survey on
prescription trends of psychotropic medications conducted
between May 11th and 24th, 2019, in Beijing Anding Hospital.
The data were collected based on the EMR system of outpatients
whowere diagnosedwith the schizophrenia spectrumdisorder. All
datawere anonymous so the studydidnotdirectly contactpatients.
It also got the waiver of informed consent which given by Ethics
Committee of The Anding Hospital Affiliated to Capital Medical
University. The study was enrolled in the Chinese Clinical Trial
Registry with the registration number of ChiCTR1900025065.
2.2. Setting

Patients are divided into 2 groups based on the antipsychotic
prescription patterns: the antipsychotic monotherapy group and
the polypharmacy group. Monotherapy is defined as having
single antipsychotic medication, whereas antipsychotic poly-
pharmacy is identified as taking 2 or more antipsychotics
simultaneously. Patients were stratified by course of disease: less
than 2years, 2 to 5years, 5 to10years, and more than 10years.
This study also focused on the following major stratifications of
patients viz. age groups (<18, 18–65, >65years), groups of
dosage forms, and some different schemes of health insurance.
Concomitant prescriptions for these outpatients of other
psychiatric drugs are classified as benzodiazepines, antidepres-
sants, mood stabilizers, and antihistamines.
2.3. Participants

Patients met the selection criteria for this study:
1.
 being arrived at the definitive diagnosis as schizophrenia
according to the ICD-10 guidelines;
2

2.
 being treated as only outpatients;

3.
 being recorded by the EMR system in Beijing AndingHospital.

2.4. Data source

All data retrieved in the studywere extracted from theEMRsystem
developed in Beijing Anding Hospital. In accordance with the
Personal Information Protection Law of the People’s Republic of
China, the EMR data were de-identified and requested anonymity
prior to research use. In order to get standardized and consolidate
data, the following operations were conducted: a) manual data
extraction, b) data inspection, c) construction of analytical tables.

2.5. Variables

Relevant demographic and clinical information, including age,
gender, chief complaint, course of the disease, history record, and
type of psychotropic medications were categorized. Detailed
information on medication patterns was classified into antipsy-
chotic monotherapy or polypharmacy of different generations
(FGAs/SGAs), and other psychotropic classes been co-prescribed
with. The types of health care costs were also collected and
segmented into public medical insurance or self-paying subjects.
2.6. Statistical methods

The analyzes were performed by using SAS software version 20.0
(SAS Institute Inc, Cary, NC, USA) for Windows. The statistical
significance of the two-tailed test was set at P< .05. The normality
of distribution of continuous variables was assessed with the
Kolmogorov-Smirnov test. Measures of central tendency ±
standard deviation are shown for quantitative variables. Qualita-
tive variables were presented by frequency and percentage. The
Chi-Squared test was used when contrasting categorical variables.
A backward stepwise logistic regression analysis was performed to
explore the potential association of antipsychotic polypharmacy
with the antipsychotics used most often, use of LAIs, SGAs used
and other variables in the study. Variables included in the study
were gender, age, psychiatric co-medication, course of the disease,
antipsychotic used and the use of LAI antipsychotics.
3. Results

3.1. Patient characteristics

A total of 1940 patients with a diagnosis of schizophrenia were
included during the study period. As shown in Table 1, 1940
patients, as valid samples met the study selection criteria. The
mean age was 43.30±16.36years and more than half of the
subjects were female (1,042, 53.71%). Among them, 66.24% of
patients obtained public medical insurance, and the rest of them
were self-paying patients.

3.2. Total antipsychotic prescription among outpatients

A total of 1470 (75.77%) were prescribed antipsychotic
medications while the rest of the patients (n=470, 24.23%)
were not prescribed any antipsychotic medication. Among the
patients prescribed antipsychotic medications, the majority
(83.53% n=1228) patients were prescribed second-generation
antipsychotics (SGAs), while 202 patients were treated only with
typical antipsychotics, and 40 were prescribed both FGAs and
SGAs. In terms of the treatment approaches of patients, 1238



Table 1

Patient characteristic at baseline.

Variables N=1940

Gender
Male 898 (46.29%)
Female 1042 (53.71%)

Age (Yr)
<18 58 (2.99%)
18–65 1682 (86.70%)
>65 200 (10.31%)

Courses of disease (Yr)
<2 64 (3.30%)
2–5 176 (9.07%)
5–10 245 (12.63%)
>10 283 (14.59%)
Unknown 1172 (60.41%)

Health insurance
Public 1285 (66.24%)
Self-paying 655 (33.76%)
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(84.22%) patients were receiving antipsychotic monotherapy,
while 232 (15.78%) patients were prescribed with 2 or more
antipsychotics.

3.3. Co-prescribing with other psychotropic classes

Most patients with schizophrenia, who were treated with
antipsychotic medicaments, were also co-treated with other
classes of psychotropic medications. Table 2 outlines the use of
antipsychotic combinations in the total antipsychotic prescrip-
tions in the study. For all subjects, intermediate-acting sedative
benzodiazepines were the most commonly co-prescribed psycho-
tropic class at 23.66%. Meanwhile, the most frequently
prescribed antidepressant was selective serotonin reuptake
inhibitors, accounting for 9.79% of the total number. Moreover,
mood stabilizers, as one of the neuropsychiatric co-medications,
and antihistamines were also generally co-prescribed to patients.

3.4. Antipsychotic prescriptions from different courses of
the disease

Among the 1940 patients conducted in this study, 768 (39.59%)
patients could be traced back to the progress note, but only 563
(29.02%) patients had prescription antipsychotics and progress
Table 2

Percentage of antipsychotic users with other psychotropic drugs.

Concomitant medications

Benzodiazepines Intermediate-acting drug (alpraz
Long-acting drug (diazepam, cl

Antidepressant SSRIs (fluoxetine, paroxetine, c
SNRIs (venlafaxine, duloxetine,
SARIs (trazodone)
NassAs (mirtazapine)
TCAs (amitriptyline, doxepin, cl
TeCAs (maprotiline)
Others (agomelatine, flupentixo

Mood stabilizer (including antiepileptics) Sodium valproate, lamotrigine,
Antihistamine Promethazine

Not all the patients were prescribed with other psychotropic drugs.
∗
SSRIs = selective 5-HT reuptake inhibitors, NassAs = norepinephrine and specific 5-HT antidepressants,

tricyclic antidepressants, TeCAs = tetracyclic antidepressants.
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notes meanwhile during the visit. The use of FGAs and SGAs in
each course of patients was shown in Table 3, in which the
proportion of single SGAs prescriptions was significantly higher
than that of single FGAs antipsychotics in each course of
monotherapy group, especially among patients with the course
less than 2years (96.08%) and 2 to 5years (95.65%).
The prescriptions of SAGs to patients were presented in Table 4

in order to provide a clear vision of the use of medications in terms
of various courses of schizophrenia. In terms of total prescribed
antipsychoticmedication, risperidone (n=155)wasmost frequent-
ly prescribed during the study. In addition, aripiprazole (n=124)
and amisulpride (n=118) were themost common second and third
medications among patients prescribed with SGAs. Obviously,
patients with a long course of schizophrenia (>10years) weremore
often prescribed with risperidone (n=64). However, no statistical
significant was found in comparison with other medications. The
lossofprogressnoteswith these subjects (loss to follow-upbias) and
systematic errors were the possible causes.

3.5. Age patterns of antipsychotic use

Patients were stratified by age in Table 5: younger than 18years
(58 cases, 2.99%), 18 to 65years (1,682 cases, 86.70%), and
older than 65years (200 cases, 10.31%). For the younger patients
who were less than 18years, the highest prescribe rate of
antipsychotics is amisulpride (n=17, 9.29%) But for the patients
among 18 to 65years, the most frequently used antipsychotic was
risperidone (n=363, 82.69%).

3.6. Initiated on long-acting injectable antipsychotics

The study included 99 patients initiated on LAIs. Five kinds of
injections could be prescribed in Beijing Anding Hospital: SGA
LAI agents, as paliperidone palmitate injection, risperidone
microsphere injection, and FGA LAIs (haloperidol injection,
haloperidol anilic acid injection and perphenazine injection).
Nearly half of the patients (43 cases, 43.43%) were covered on
the SGA LAIs therapy during the study period.
3.7. Characteristics associated with antipsychotic
polypharmacy

The factors related to polypharmacy were shown in Table 6, 563
subjects (29.02%) with valid information on the clinical course
Drug classes
∗

N=1940

olam, estazolam, oxazepam, lorazepam, nitrazepam) 459 (23.66%)
onazepam) 48 (2.32%)
italopram, escitalopram, fluvoxamine, sertraline) 190 (9.79%)
milnacipran) 40 (2.06%)

37 (1.91%)
12 (0.62%)

omipramine) 12 (0.62%)
3 (0.15%)

l and melitracen tablets, voloxetine) 13 (0.67%)
carbamazepine and lithium carbonate 121 (6.24%)

38 (1.96%)

SARIs = 5-HT antagonists and reuptake inhibitors, SNRIs = 5-HT and NE reuptake inhibitors, TCAs =

http://www.md-journal.com


Table 3

Patterns of prescribing antipsychotics to patients with varies
courses of schizophrenia (n=563)

∗
.

Course of
disease (Year)

Monotherapy
of FGAs

Monotherapy
of SGAs

Polypharmacy of
SGAs and FGAs

<2 (n=51) 2 (3.92%) 49 (96.08%) 0
2–5 (n=138) 4 (2.90%) 132 (95.65%) 1 (0.72%)
5–10 (n=186) 8 (4.30%) (94.09%) 3 (1.61%)
>10 (n=189) 26 (13.76%) 154 (81.48%) 9 (4.76%)
∗
Among all the patient, only 563 patients had prescription antipsychotics and progress notes

meanwhile during the visit.
FGAs = first-generation antipsychotics, SGAs = second-generation antipsychotics.
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were analyzed by multivariate logistic regression. It found that
those who prescribed with antipsychotic polypharmacy were
characterized by a significant longer course of the disease, higher
prescribing rates of LAIs and higher self-paying cost.

4. Discussion

In this real-world cross-sectional observational study, the
patterns of prescribing antipsychotics in 1940 schizophrenia
patients from one of the largest tertiary psychiatric hospitals in
China were presented. The overall and different populations of
antipsychotic use and concomitant use of other psychiatric
medications were considered in the study. The main findings of
this study were characterized by higher prescription rates of
second-generation antipsychotics (83.53%) in the total out-
patient’s prescriptions. Of total antipsychotic prescriptions in this
study, risperidone was the most frequently prescribed, followed
by aripiprazole, amisulpride, and olanzapine. LAIs gradually
started to be prescribed and were associated with improved
adherence. More than 5 times of patients received antipsychotic
monotherapy (84.22%) compared with polypharmacy
(15.78%).
Table 4

The percentage of prescriptions of second-generation antipsychotic

Course of disease Risperidone Paliperidone Aripiprazole Olanzapine

(Year) (n=155) (n=79) (n=124) (n=104)
<2 12 (7.74%) 4 (5.06%) 10 (8.06%) 12 (11.54%
2–5 37 (23.8%) 12 (15.19%) 35 (28.23%) 22 (21.15%
5–10 42 (27.10%) 40 (50.63%) 47 (37.90%) 36 (34.62%
>10 64 (41.29%) 23 (29.11%) 32 (25.80%) 34 (32.70%
∗
n=Among all the patient, only 523 patients had prescription second-generation antipsychotics and p

If a patient was prescribed with 2 or more second-generation antipsychotics at the same time, each m

Table 5

The percentage of prescriptions with second-generation antipsycho

Age Risperidone Aripiprazole Amisulpride Olanzapine

(Year) (n=439) (n=270) (n=183) (n=263)
<18 (n=58) 17 (3.87%) 9 (3.33%) 17 (9.29%) 13 (4.94%)
18–65 (n=1682) 363 (82.69%) 254 (94.07%) 164 (90.16%) 226 (85.93%
>65 (n=200) 59 (13.44%) 7 (4.12%) 2 (1.09%) 24 (9.13%)
∗
n= the times of prescription. If a patient was prescribed with 2 or more medications at the same tim

4

Compared with the higher prescribing rate of SGAs (63.30%)
from this study, the Research on Asia Psychotropic Prescription
(REAP) studies[11] revealed the under-prescription of SGAs in
East Asian countries and regions including China, Singapore,
Korea, Japan, and Taiwan (China). Since the 2000s, SGAs have
been recommended as first-line treatment for schizophrenia in
clinical practice guidelines.[7] Therefore, the widespread use of
SGAs in this study may be affected by the implementation of
clinical guidelines, socioeconomic factors, public health policy, as
well as treatment concepts from psychiatrists in Beijing. The
higher rate of SGAs prescription was also found in patients with
shorter courses of the disease by comparison with outpatients
with longer courses. The choice of SGAs, such as paliperidone,
aripiprazole, and amisulpride, indicated that psychiatrists and
families pay more attention to the treatment and quality of life
outcomes of patients, not only functional recovery but also
expectations on less effect on metabolism and hyperprolactine-
mia.[12,13] On the other hand, approximately 10% of patients
were prescribed first-generation antipsychotics in this study,
especially for older patients with a longer course of the disease,
which may be due to the lower price and local clinical traditions
of FGAs contributed to its popularity.[14]

The prescribing rate of antipsychotic is similar as LANCET’s
latest published network meta-analysis for 32 oral antipsychotics
showed,[15] the highest prescribing rate of risperidone in this
study was as the same as reported by REAP studies and Gaviria,
Franco et al, 2015.[16] The possible reasons might be:
1.
s to

)
)
)
)

rogre
edic

tics

)

e, e
as a SGA, risperidone has superior efficacy and effectiveness
with less side-effect;[15]
2.
 with the diversity of its formulations (long-acting injections
and multiple oral preparations), which could meet different
treatment needs of patients;
3.
 its main activity metabolite, paliperidone, has more diverse
dosage forms, for instance, long-acting injections with a
monthly injections and a three-monthly injection are available
on the market.
patients with varies courses of schizophrenia (n=523)
∗
.

Amisulpride Quetiapine Clozapine Ziprasidone Blonanserin

(n=118) (n=26) (n=3) (n=16) (n=7)
13 (11.02%) 3 (11.54%) 0 0 1 (14.29%)
38 (32.20%) 8 (30.77%) 1 (33.33%) 4 (25.00%) 2 (28.57%)
31 (26.27%) 3 (11.54%) 0 9 (56.25%) 1 (14.29%)
36 (30.51%) 12 (46.15%) 2 (66.67%) 3 (18.75%) 3 (42.86%)

ss notes meanwhile during the visit.
ation was counted once.

use among different age groups (n=1940)
∗
.

Paliperidone Quetiapine Ziprasidone Blonanserin Clozapine

(n=165) (n=103) (n=17) (n=7) (n=2)
4 (2.42%) 1 (0.97%) 0 0 0

155 (93.94%) 82 (79.61%) 16 (94.12%) 7 (100.00%) 2 (100.00%)
6 (3.64%) 20 (19.42%) 1 (5.88%) 0 0

ach medication was counted once.



Table 6

Characteristics associated with antipsychotic polypharmacy.

OR 95% CI P

Age 0.977 0.952–1.001 .064
Disease course 1.049 1.014–1.087 .006
Self-paying cost 2.511 1.506–4.186 <.001
SGAs 4.393 0.962–20.063 .056
LAI antipsychotic use 3.073 1.330–7.099 .009

Values in bold indicated an inverse relationship with polypharmacy (i.e., “protective factor” associated
with monotherapy). R2=0.0529. Model x2(6)=27.2312 P< .0001. Significant using Wald test.
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Olanzapine is the most effective medication in terms of
discontinuation rates,[17] however, it has a large burden on
metabolism presented by gaining greater weight.[18] The latest
American Psychiatric Association practice guideline does not
recommend olanzapine as the first-line medications.[19] Cloza-
pine is one of the cheapest SGAs in China, which is widely
affordable for all patients in China, especially from rural areas.
However, with the severe side effect of Clozapine, a lower
prescribing proportion of Clozapine is prescribed in the study,
which showed a huge difference from an Asian study with the
prescribing rate in 14.5% to 15.9% during 2001 to 2009.[20] The
decreasing prescription of clozapine was contributed by the
efforts of the strict implementation of treatment guidelines and
the widespread availability of other SGAs. Furthermore, several
SGAs are approved worldwide in recent years for adolescents to
treat schizophrenia including risperidone, paliperidone, aripi-
prazole, olanzapine, lurasidone, and quetiapine, while only
paliperidone and aripiprazole are approved in China for
childhood-onset schizophrenia. However, amisulpride is the
most commonly used in clinical practice among adolescent
patients in the study. Therefore, there is an urgent need for more
medications or quicker approvals for new drugs to the market for
adolescent patients, especially in China.
Even if there are studies show that treatment interruptions with

oral medications are by far one of the main causes of
schizophrenia relapse and rehospitalization,[21] the use of LAIs
should be considered in optimize adherence, improve treatment
outcomes, and enhance functioning by reducing the frequency of
administration,[22,23] the prescribing rate of long-acting in-
jectable formulations of risperidone and paliperidone in this
study isvery low. The barriers to LAIs use may be insufficient
psychiatrists’ clinical understanding of the use of LAIs, the lack of
patient insight into the disease and the treatment, and the
limitations on healthcare policy.
The rate of the patients who received antipsychotic poly-

pharmacy is lower than the frequency of antipsychotic
combinations (42.6%) reported in REAP studies[11] which is
across 15 Asian countries and regions, and even lower than the
worldwide median of 19.6%.[26] This indicates that the principle
of monotherapy for schizophrenia mentioned in the guidelines
from different countries and regions[24,25] is well implemented in
China. But the polypharmacy regimen in individualized treat-
ment is currently still hard to avoid. The possible reasons are as
follows: first, the effectiveness of antipsychotic polypharmacy for
patients with refractory schizophrenia. Second, the possibility of
cross-tapering was common due to unsatisfactory treatment
outcomes in the clinic. It was found in this study that the rate of
polypharmacy for self-paying patients was 1.406 times that of
outpatients with public medical insurance. Because most of the
5

self-paying subjects come from other provinces in China, they
had been treated in the local hospitals with ineffective treatment
outcomes before the visit to this large tertiary psychiatric
hospital. Thirdly, low-dose aripiprazole was used as an
adjunctive treatment for antipsychotic-induced higher prolactin
levels.[27] The frequency of the antipsychotic combination
therapy, to some extent, was elevated for this reason. In the
meantime, the use of concomitant psychiatric medications was
also quite high among outpatients in this study. We should pay
closer attention to the possibility of co-occurring substance abuse
disorders, especially with the use of benzodiazepine and/or
antidepressants.
The study revealed not only the general prescribing informa-

tion, such as patient population and groups of interest, but also
provided prescribing data by various formulations and the
comparison of data in other countries and regions. However,
there are some study limitations. First, although we obtained a
large number of prescribing data, due to the high flow of
outpatients and incompatible EMR systems among hospitals, it
was tough to trace back the total socio-demographic and clinical
characteristics from all subjects, which caused data missing.
Second, the survey, as a single center study, did not include all
Beijing’s psychiatric hospitals. Further studies could collect long-
term tracing data with subjects and promote evidence sharing
between multiple clinics. Data on adherence patterns, especially
different adherence behaviors between the treatment of oral
antipsychotics and LAIs, was not assessed as a limitation. Fourth,
the associations between the severity of psychotic symptoms
(acute versus chronic) and the patterns of antipsychotic
prescription need to be further discussed. Moreover, further
analyses of the balancing treatment between patients’ character-
istics (age and/or course of disease) and complex dosing regimens
can be conducted.
5. Conclusions

The current status of antipsychotic outpatient prescriptions was
reasonable in this representative large tertiary psychiatric
hospital. Second-generation antipsychotics showed domination
in prescriptions. The use of antipsychotics in patients with
different courses had its own characteristics. More concerns
should be paid with concomitant psychiatric medications in
clinics.
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