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Abstract
Background  The impairment of social function is 
widespread in the patients with chronic schizophrenia, 
which seriously affects family, life and work conditions.
Aims  The main purpose of this study was to investigate 
the efficacy of paliperidone in the treatment of social 
function in chronic schizophrenia.
Methods  A total of 81 patients who met the standard 
criteria for schizophrenia and long-term hospitalised 
inpatients were randomly divided into the treatment group 
and normal control group following a 1- year prospective 
follow-up study. The reatment group (41 cases) used 
paliperidone extended-release tablets for reducing dosage, 
as appropriate, based on the original treatment strategy; 
and the control group (40 cases) used the former drugs. 
All patients were assessed using the Positive and Negative 
Symptom Scales (PANSS), and the Treatment Emergent 
Symptom Scale (TESS) was used to assess adverse 
drug reactions. The Hospitalised Psychiatric Patients’ 
Social Functions Rating Scale (SSPI) was used to assess 
social function of participants before and after 8  weeks, 
6  months and 1 year of treatment.
Results  At baseline there were no significant differences 
between the two groups in age, duration of illness, 
educational background and dosage of antipsychotic 
drugs (converted into chlorpromazine equivalency). There 
was statistically significant difference in PANSS positive 
symptoms by interaction effect (Fgroup×time=18.24, df=3237, 
p<0.001) and time effect (Ftime=21.66, df=3, p<0.01) and 
the difference in PANSS positive symptoms by grouping 
effect (Fgroup=0.68, df=1, p=0.41) was not statistically 
significant. The difference of grouping effect of PANSS 
negative symptoms (Fgroup=9.93, df=1, p=0.002), time 
effect (Ftime=279.15, df=3, p<0.001) and interaction effect 
(Fgroup×time=279.15, df=3237, p<0.001) were statistically 
significant. There were statistically significant differences 
in the grouping effect (Fgroup=6.59, df=1, p=0.012), time 
effect (Ftime=152.97, df=3, p<0.001) and interaction effect 
(Fgroup×time=148.82, df=3237, p<0.001) of PANSS general 
pathological symptoms, the same as the total score of the 
PANSS, which showed large differences in grouping effect 
(Fgroup=7.04, df=1, p=0.001), time effect (Ftime=210.78, 
df=3, p<0.001) and interaction effect (Fgroup×time=205.20, 
df=3237, p<0.01). We found in the total SSPI score, 
grouping effect (Fgroup=31.70, df=1, p<0.001), time effect 
(Ftime=161.84, df=3, p<0.001) and interaction effect 
(Fgroup×time=132.74, df=3237, p<0.001) were demonstrated 
to be significantly different. Even though adverse reactions 

occurred 7 times in the treatment group and 44 times 
in the control group based on the Treatment Emergent 
Symptom Scale (TESS), incidence rate was significantly 
lower than that of the control group (χ²=18.854, p<0.001).
Conclusion  Paliperidone can safely and effectively 
improve negative symptoms and social function in patients 
with chronic schizophrenia.

Background
Schizophrenia is a serious mental illness, 
and because of its difficulty to cure and high 
relapse rate, chronic patients are the majority.1 
Social function is a kind of psychological state 
in which individuals can understand others 
social activities and it ensures that individuals 
can normally and effectively participate in 
social activities.2 Social functioning impair-
ment in individuals with schizophrenia is 
often influenced by their negative symptoms.3 
Paliperidone is a new antipsychotic drug, 
which has been shown to be effective for the 
negative symptoms of schizophrenia in early 
clinical studies;4–6 however, it is not clear 
whether it can improve social function of 
patients with chronic schizophrenia. There-
fore, the aim of this study was to evaluate the 
efficacy of paliperidone in improving social 
function in those with chronic schizophrenia.

Methods
Study participants
The 81 participants in this study were patients 
with chronic schizophrenia that had been at 
our hospital. Inclusion criteria: (1) met diag-
nostic criteria for bipolar disorder according 
to ICD–10; (2) duration of illness >5 years; 
(3) the patient’s condition was stable, with the 
total score of the Positive and Negative Symp-
toms Scale (PANSS)≥70 points; (4) hospital-
ised for a long period of time, the average age 
was over 45 years old, and informed consent 
was provided by patients’ legal guardians. 
Exclusion criteria: (1) extremely agitated, 
impulsive and uncooperative; (2) allergic or 
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Table 1  Comparison of continuous variables (mean (SD))

Variable
Treatment group 
(n=41) Control group (n=40) t P values

Age (years) 56.07 (5.433) 57.40 (4.824) 1.161 0.249

duration of illness (years) 26.27 (5.273) 27.50 (3.616) 1.223 0.225

Education (years) 10.71 (2.99) 11.05 (2.75) −0.54 0.59

Antipsychotic drug (mg) 215.73 (51.424) 214.88 (53.102) 0.074 0.941

have contraindication to paliperidone extended-release 
tablets. The enrolled participants were divided into two 
groups. There were 41 participants in the experiment 
group and their age range was 42–73 years old, and the 
mean (SD) age was 56.07 (5.433) years old. The range of 
duration of illness was 18–33 years, the mean (SD) of dura-
tion of illness was 26.27 (5.273) years. Educational level of 
the participants in the treatment group was the following: 
4 primary school graduates, 19 junior high graduates, 11 
high school graduates and 7 college graduates. Chlor-
promazine, clozapine, and perphenazine were mainly 
used for treatments and the average valency of drug was 
converted into 215.73 (51.424) mg/day of chlorproma-
zine. Forty subjects were included in the control group, 
the age range was 51–78 years old with the mean (SD) 
age of 57.40 (4.824) years old. The range of the duration 
of illness was 22–34 years, and the mean (SD) duration 
of illness was 27.50 (3.6) months. Educational level of 
the participants in the treatment group was the follow-
ings: 3 primary school graduates, 15 junior high gradu-
ates, 16 high school graduates and 6 college graduates. 
Chlorpromazine, clozapine, perphenazine were mainly 
used for treatments and the average valency of drugs was 
converted into 214.88 (53.102) mg/day of chlorproma-
zine. There were no significant differences between the 
experiment group and the control group in age, duration 
of illness or drug comparisons.

Study methods
In this study, 81 patients were randomly divided into the 
treatment group and the control group according to the 
digital table method after being enrolled in the study. 
This study referred to our previous study design,7 which 
was a prospective cohort follow-up study (figure 1).

Treatment group
The study group initially took the antipsychotic drugs 
orally and the paliperidone extended-release tablets 
(Xian Janssen Pharmaceutical Co.) began in January 
2016 for a 1-year follow-up. The dosage ranged from 3 to 
6 mg/day, with a mean (SD) dose of 4.76 (1.64) mg/day.

Control group
The control group orally took the original tablets and 
were followed-up for 1 year.

Treatment and assessment
The PANSS was used for the evaluation of psychiatric 
symptoms and the scale consisted of a total of 30 items 

in the Positive, Negative and General Psychopathology 
subscales, with a score ranging from 1 to 7 (the higher 
the score, the heavier the psychotic symptoms). Social 
Functions Rating Scale (SSPI) was used to assess the 
patient's social function. This scale was made up of 10 
items (including occupational skills, social withdrawal, 
social activities, self-care and care for the people around 
the hospital, care and interest in the external environ-
ment) with a score ranging from 0 to 3. The higher the 
score, the heavier the psychotic symptoms. The Treat-
ment Emergent Symptom Scale (TESS), which consisted 
of behavioural toxicity, laboratory abnormalities, nervous 
system, automatic nervous system, cardiovascular system 
and six other aspects, was used to evaluate adverse drug 
reactions based on the scores, ranging from 0 to 4 (the 
higher the score, the more serious the adverse reactions). 
Two psychiatrists who had more than 3 years of clinical 
experience administered the tests at the end of 8 weeks, 
6 months and 12 months of treatment. Rater consistency 
was evaluated (Kappa=0.85–0.91).

Statistical methods
SPSS V.18.0 was used for the data analysis. Discreet data 
were represented with cases and percentages were anal-
ysed using the χ² test. Measurement data were repre-
sented with mean (SD), and repeated measures analysis 
of variance and t-tests were employed between the two 
groups. Statistical significance was set at p<0.05.

Results
General data of two groups of patients
Both groups were treated with first-generation antipsy-
chotic medication before admission. There were no 
significant differences (p>0.05) in age, duration of illness, 
educational level and dose of antipsychotic medication 
(converted into chlorpromazine equivalence) between 
the two groups (see table 1).

Comparison of the total scores of the Positive and Negative 
Syndrome Scale (PANSS) and the Social Functions Rating 
Scale (SSPI) scores before and after treatment
Before treatment, there were no cross-group differences 
in PANSS dimensions, total scores and SSPI scores. There 
was no statistically significant difference of the PANSS 
positive symptoms in grouping effect (Fgroup=0.68, df=1, 
p=0.41), but the time effect (Ftime=21.66, df=3, p<0.01) 
and the interaction effect were statistically significant 
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(Fgroup×time=18.24, df=3237, p<0.01). The difference of 
grouping effect of PANSS negative symptoms (Fgroup=9.93, 
df=1, p=0.002), time effect (Ftime=279.15, df=3, p<0.001) 
and interaction effect (Fgroup×time=279.15, df=3237, p<0.01) 
was statistically significant. There were statistically signifi-
cant differences in the grouping effect (Fgroup=6.59, df=1, 
p=0.012), time effect (Ftime=152.97, df=3, p<0.01) and 
interaction effect (Fgroup×time=148.82, df=3237, p<0.01) of 
PANSS general pathological symptoms, the same as the 
total score of the PANSS, which showed great differences 
in grouping effect (Fgroup=7.04, df=1, p=0.01), time effect 
(Ftime=210.78, df=3, p<0.01) and interaction effect (Fgroup×-

time=205.20, df=3237, p<0.01). We found in the total score 
of SSPI, grouping effect (Fgroup=31.70, df=1, p<0.01), time 
effect (Ftime=161.84, df=3, p<0.01) and interaction effect 
(Fgroup×time=132.74, df=3237, p<0.01) were demonstrated 
to be significantly different. The results of posthoc anal-
ysis showed that there were significant differences in the 
scores of the PANSS negative symptoms, psychopatho-
logical scores, total scores and total scores of SSPI in the 
treatment group compared with the baseline at each 
follow-up point, while the difference between the PANSS 
and the SSPI scores in the control group not statistically 
significant compared with the baseline period in the 
control group (table 2).

Comparison of the Treatment Emergent Symptom Scale (TESS) 
in the two groups
By the end of this study, there occurred 7 instances of side 
effects in the experiment group and 44 instances in the 
control. Therefore, the control group had significantly 
more cases of adverse reaction than the study group. 
The changes in routine blood test (X2=6.32), tachycardia 
(χ²=4.31), ECG (χ²=4.31) and gain weight (χ²=5.46) of 
the two groups were significantly different compared with 
the controls (χ²=18.85, p<0.001)(table 3).

Discussion
Main findings
This study conducted a 1-year follow-up of the patients 
receiving standard treatment with paliperidone and 
found improvement in social function compared with 
the control group. Paliperidone is a dopamine antagonist 
and 5-HT2A antagonist of the atypical antipsychotic class 
of medications and can be used for psychotic disorders. 
Although paliperidone is the active metabolite of risperi-
done 9-hydroxyrisperidone, previous clinical studies have 
shown that the pharmacological characteristics of pali-
peridone are not exactly the same as risperidone.8 Pali-
peridone has a slightly higher affinity for dopamine D1, 
D2, D3 and D5 receptors and a higher affinity for norepi-
nephrine α2 and 5-HT7 receptors when compared with 
risperidone.9 The alpha 2 methadrenergic receptor in 
the prefrontal cortex plays an important role in the medi-
ation of cognitive function,10 and 5-HT7 receptor plays 
an important role in emotion, learning and memory and 
endocrine regulation.11 The high affinity of paliperidone 
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Figure 1  Flowchart of the study.

Table 3  Comparison of adverse reaction rate of the two 
groups χ²

Variable

Treatment 
group 
(n=41)

Control 
group 
(n=40) χ²

P 
values

Somnolence 1 3 1.11 0.29

Blood abnormalities 1 8 6.32 0.01

Abnormal liver function 0 2 2.10 0.15

Akathisia 2 6 2.33 0.13

Nausea and vomiting 1 4 1.99 0.16

Tachycardia 0 4 4.31 0.04

ECG abnormality 0 4 4.31 0.04

Gain weight 0 5 5.46 0.02

Headache 0 1 1.04 0.31

Tardive dyskinesia 2 7 3.27 0.07

Total 7 44 18.85 0.00

to the a-2 receptor and 5-HT7 receptor suggests that it has 
certain advantages in cognitive function and mood func-
tion,12 13 while emotion and cognitive function are also 
important factors affecting negative symptoms and social 
function in patients with schizophrenia. Chronic schizo-
phrenia patients with long-term hospitalisation have 
long-term separation from society, so social function can 
gradually regress and negative symptoms may be more 
prominent. Nevertheless, there are also some positive 
symptoms that remain persistent. In some cases, positive 
symptoms reappear and antipsychotics are needed for 
long-term treatment. In this study, the treatment group 
was designed to use a moderate amount of antipsychotic 
drugs on the basis of the appropriate amount of Paliper-
idone Extended-Release Tablets. Most patients used for 
3–6 mg daily, which showed an effect and relieved nega-
tive symptoms while significantly improving their social 
and occupational abilities. Therefore, the results of this 

study suggest that paliperidone can effectively improve 
negative symptoms and social function in patients with 
chronic schizophrenia. However, the results of this study 
show that after 1 year of follow-up, the efficacy of pali-
peridone in the treatment of positive symptoms is similar 
to that of chlorpromazine, clozapine, perphenazine and 
other drugs. The main reason is that this study chose 
patients with chronic schizophrenia as the participants 
and their positive symptoms were stable. Therefore, the 
non-inferiority result is due to this floor effect.

In terms of safety evaluation and after 1 year of follow-up, 
the results show that the treatment group patients had 
a lower incidence of adverse reactions such as somno-
lence, sitting and delayed motor disorder, and no cases of 
headache, tachycardia, abnormal ECG and weight gain, 
suggesting that the incidence of adverse reactions in pali-
peridone is lower and therefore safer. Pharmacological 
studies have shown that the affinity of the paliperidone 
and 5-HT2a receptor is stronger than the D2 receptor, 
and the blocking action of the 5-HT2a receptor helps to 
relieve the patient’s external conical reaction and there-
fore has a lower incidence of adverse reactions than tradi-
tional antipsychotic agents.

Limitations
The weakness of this research lies in the small sample size 
and duration of follow-up of only 1 year. These results 
may be limited in looking at long-term efficacy in patients 
with chronic schizophrenia; therefore, more in-depth 
research is needed. As a clinical control study, this study 
lacks the use of placebo in patients. The findings would 
be more persuasive if placebo were used in the control 
group.

Implications
The results of this study indicate that paliperidone can 
effectively improve negative symptoms in patients with 
chronic schizophrenia and contribute to the improve-
ment of social function and safety. Therefore, this study 
suggests that paliperidone can be used as a first-line treat-
ment for chronic schizophrenia with negative symptoms.
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