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Background: Antipsychotic medication has limited abilities to improve the cognitive 

impairments that accompany schizophrenia. Adding psychosocial treatment may result in 

marked improvements in cognitive function, as compared to antipsychotic treatment alone. 

We hypothesized that a combination of individual and family interventions may be a useful 

cognitive rehabilitation paradigm for schizophrenia.

Materials and methods: An 18-month follow-up clinical trial of 256 stabilized patients 

with schizophrenia at six communities in Shanghai, People’s Republic of China were ran-

domly assigned to into either a comprehensive family therapy (CFT) group or a usual daily 

care (UDC) group. The Repeatable Battery for the Assessment of Neuropsychological Status 

(RBANS) and the Positive and Negative Syndrome Scale (PANSS) were the primary outcome 

instruments for this study.

Results: There was no significant difference between the CFT and UDC for all demographic 

characteristics at the baseline assessment. During the 18-month follow-up observation, changes 

in RBANS total score indicated that patients undergoing CFT showed greater improvement from 

baseline to the follow-up assessments in cognitive function than those in the UDC group (F=9.77, 

P=0.002). Post hoc analysis showed that the CFT group presented with significant differences in 

the RBANS total score, immediate memory, visuospatial skill, language, attention, and delayed 

memory sections compared with the UDC after 18 months of follow-up (all P0.01).

Conclusion: Our findings suggest that CFT can be easily adapted and may prove to be an 

effective approach for improving cognitive function in patients with schizophrenia. Our 

program provides a potential paradigm for cognitive rehabilitation for schizophrenia patients 

in the community.
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Introduction
Schizophrenia is one of the most common and severe forms of mental illness, and is often 

chronic, recurrent, disabling, and debilitating.1 In the People’s Republic of China alone, 

a recent meta-analysis placed the lifetime prevalence risk at 5.44 of every 1,000 people,2 

making it a significant health care issue in terms of sheer numbers. Moreover, around 80% 

of patients with the disease struggle with a variety of neurocognitive deficiencies, including 

speed of processing, attention/vigilance, working memory, verbal learning, reasoning, and 

problem solving.3 A growing number of studies have indicated that cognitive dysfunction 

is among the most important factors in contributing to the social deficits and the func-

tional outcome of schizophrenia patients;4 moreover, our previous work demonstrated a 

wide range of cognitive functions that were substantially impaired among antipsychotic-

naïve patients with first-episode schizophrenia,5,6 which supports the view that cognitive 
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impairment is at the core of this disorder.7,8 Collectively, these 

different lines of evidence only highlight some of the reasons 

why finding more effective methods of cognitive improvement 

has become an increasingly important target for research into 

schizophrenia and schizophrenia treatment.9

From a pharmacological point of view, neither typical 

nor atypical antipsychotics have shown much promise in 

their efficacy at combating the cognitive impairment that 

many schizophrenia patients face.10,11 Accordingly, research-

ers and clinicians have pursued individual interventions 

aside from medication, including computerized cognitive 

training,12,13 social skills training,14 and vocational rehabilita-

tion training,15 all of which have been respectively reported 

to possess certain advantages over more antipsychotic medi-

cation. More interestingly, another encouraging approach 

in recent years has been modifying the living environments 

of patients with schizophrenia. Friedman-Yakoobian et al16 

developed a family-based cognitive adaptation strategy to 

train family members in how to implement and provide the 

necessary environmental supports for patients to compensate 

for their cognitive impairments. These findings showed that 

family intervention may be feasible treatment options for the 

cognitive dysfunction that accompanies schizophrenia, and 

also that both individual and family interventions have the 

potential to be effective cognitive rehabilitation options.

Here, we hypothesized that a combination of individual 

and family interventions may be a useful cognitive rehabili-

tation paradigm for schizophrenia patients in a community 

setting. In this study, we report on an 18-month follow-up 

clinical trial that examined the effectiveness of comprehensive 

family therapy (CFT) on cognitive rehabilitation – including 

both individual and family interventions – in stabilized 

patients with schizophrenia.

Materials and methods
Subjects
We carried out this multicenter, parallel-group, randomized 

controlled trial between January 2013 and December 2013 

at six communities in the districts of Baoshan, Changning, 

Xuhui, Congmin, Jingan, and Songjiang in Shanghai City, 

People’s Republic of China. A total of 256 schizophrenia 

patients were recruited on the basis of the following criteria: 

1) a diagnosis of schizophrenia according to the Diagnos-

tic and Statistical Manual of Mental Disorders, Fourth 

Edition;17 2) a duration of illness less than 5 years; 3) aged 

between 18 and 60 years; 4) has a minimum education of 

primary middle school; 5) receives atypical antipsychotic 

monotherapy; 6) has maintained a stable condition for 

more than 6 months before entry into the study; 7) has a 

Positive and Negative Syndrome Scale (PANSS) total score 

less than 60; 8) currently lives with his/her family members, 

who can help him/her with rehabilitation practice; and 9) has 

no other observable physical disease or other psychiatric 

disorder aside from schizophrenia.

All subjects provided written informed consent 

prior to any procedure related to this study being 

performed. All procedures of this study were reviewed and 

approved by the Institutional Review Boards of the Shanghai 

Mental Health Center, and performed in strict accordance 

with the Declaration of Helsinki and other relevant national 

and international regulations.

Study design
This study was a randomized controlled trial. Using the 

Statistics Analysis System (SAS) software, the randomization 

table was generated with a randomization procedure provided 

by an independent statistician who had no information about 

the study subjects.18 Each subject was randomly allocated to 

either the CFT group or the usual daily care (UDC) group.

Intervention
Both the CFT and UDC groups continued their prescribed 

medications. CFT was carried out on patients as well as their 

family members, as described here: 1) social skills individu-

alized training (SSIT) was provided to the patients, which 

is a therapy based on “social and independent living skills”, 

as outlined by Liberman et al.19 It includes five modules: 

medication management; symptom management; community 

re-entry; recreation for leisure; and social independent liv-

ing skills. The training was carried out in each community 

by professional personnel; the methods included watching 

videos, attending lectures, engaging in group practice and 

role play, and completing assignments after class. The dura-

tion of the training is 90–120 minutes/session, two sessions/

week for 10 weeks. 2) The family intervention to the family 

members was as follows: psychoeducation was provided by 

psychiatric health professionals to the patients’ family mem-

bers, including education regarding the causes, symptoms, 

treatments, diagnoses, and treatment of schizophrenia, as 

well as the common adverse effects of antipsychotics, and the 

prognosis and prevention of schizophrenia. The therapy was 

conducted in one session a week for 10 consecutive weeks.

During the study, patients in the UDC group continued 

to receive treatment as usual, which generally consisted of 

a monthly outpatient service. They received antipsychotic 

medication at a dosage that could be changed when clinically 
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required. UDC was delivered before and throughout the 

study; it was thus hypothesized to be ineffective on outcome 

measures.

Booklets containing useful information and regular con-

sulting activities were made available to caregiving family 

members. The presence of patients and their family members 

was recorded, and additional training was given in the event 

of absences.

Evaluation
The Repeatable Battery for the Assessment of Neuropsycho-

logical Status (RBANS) was the primary outcome instrument 

for this study.20 The 12-item RBANS consists of five subsets, 

corresponding to five domains of neuropsychological pro-

cess: 1) immediate memory (list learning and story memory); 

2) visuospatial/constructional ability (figure copy and line 

orientation); 3) language (picture naming and semantic flu-

ency); 4) attention (digit span and coding); and 5) delayed 

memory (list learning free recall, list learning recognition, 

story memory free recall, and figure free recall).

Cognitive function was evaluated using the RBANS at 

pretest (baseline) and post-test, and at the 6-month, 12-month 

and, finally, 18-month follow-ups (endpoint). The RBANS 

tests were evaluated by two trained physicians. The assessors 

who carried out the clinical evaluation of the subjects were 

blinded to their allocation status. The consistency coeffi-

ciency Kappa was 0.87, guaranteeing inter-rater consistency. 

Data were reviewed after being entered into the database.

The severity of psychotic symptoms exhibited by the 

schizophrenia patients was evaluated using the PANSS at 

baseline and endpoint in order to evaluate the clinical status 

of schizophrenia. PANSS evaluations were conducted by two 

experienced psychiatrists who had simultaneously attended a 

training session in the use of PANSS. Repeated assessments 

found that a correlation coefficient of more than 0.8 was 

maintained for the PANSS total scores.21

Statistical analysis
All statistical analyses were performed using SPSS 17.0 

(IBM Corporation, Armonk, NY, USA). The patient’s 

demographic and clinical variables were compared between 

groups by use of independent t-tests for quantitative variables 

and Fisher’s exact test for qualitative variables. Analysis of 

covariance was used to compare the RBANS and PANSS 

results between groups, controlling for demographic and 

clinical characteristics. Effect sizes were used to quantify the 

magnitude of the difference in RBANS and PANSS scores 

between the CFT and UDC groups, as well as to quantify 

the change in RBANS scores during the follow-up period 

between the groups. All P-values are two-tailed, with P0.05 

being considered statistically significant.

Results
Participant flow
Figure 1 illustrates the trial profile. In total, 256 eligible 

patients were randomized to the treatment groups, with 133 

allocated to the CFT and 123 to the UDC. By the endpoint, 

seven patients had dropped out from the former group and 

15 from the latter, leaving a final experimental sample of 126 

patients in the CFT and 108 patients in the UDC.

Demographic and clinical characteristics
Table 1 shows the demographic and clinical characteristics of 

the patient groups at the baseline assessment. There were no 

significant differences between the CFT and UDC groups for 

all demographic characteristics including sex, age, education, 

age at onset, and duration of illness.

Comprehensive therapy outcome
At the baseline assessment, the CFT and UDC groups had 

respective average RBANS total scores of 183.87±37.32 

and 178.55±32.95, with no significant difference in cogni-

tive function between the two groups (Table 2). During the 

18-month follow-up observation, the change in RBANS 

total score indicated that patients in the CFT group showed 

greater improvement from baseline to the follow-up assess-

ments in terms of cognitive function when compared to those 

in the UDC group (P=0.002; Table 3). Post hoc analysis 

further showed that those in the CFT group presented with 

significant differences in the RBANS total score, immediate 

memory, visuospatial skill, language, attention, and delayed 

memory sections as compared with those in the UDC group 

after 18 months of follow-up (all P0.01; Table 2). After 

comparing the difference in PANSS scores between the CFT 

and UDC groups, we found no significant difference at either 

the baseline or endpoint visits (Table 4).

Discussion
To explore an effective paradigm of cognitive rehabilitation 

for schizophrenia, we evaluated the effect of CFT on cogni-

tive function in the patients. To the best of our knowledge, 

this is the first study to investigate the impact of CFT on 

ameliorating cognitive dysfunction in stabilized patients with 

schizophrenia in the community. Our results showed that the 

dropout rate (8.6% at endpoint) of the study is considerably 

low, implying that CFT may be an acceptable paradigm to 
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Figure 1 Flow diagram of the progress through the phases of the randomized trial.
Abbreviations: n, number; CFT, comprehensive family therapy group; UDC, usual daily care group.

Table 1 Demographic and clinical characteristics between the CFT and UDC groups at baseline

Variable CFT (n=133) UDC (n=123) Statistics P-value

Sex
Male 68 51 χ2=2.40 0.12
Female 65 72

Age (years)a 33.92±9.03 34.49±8.92 t=-0.51 0.51
Education

Middle school 42 48 χ2=2.42 0.30
High school 69 52
College 22 23

Age at onset (years)a 29.94±8.68 30.76±8.82 t=-0.75 0.93
Duration of illness (months)a 47.38±16.51 44.32±16.39 t=1.49 0.45

Note: aData are presented as the mean ± standard deviation.
Abbreviations: CFT, comprehensive family therapy group; UDC, usual daily care group; n, number.
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improve cognitive function among schizophrenia patients. 

We also found that CFT resulted in a significant improve-

ment in cognitive function, and that this improvement was 

maintained at least over an interval of 18 months.

Earlier studies documented that individuals with schizo-

phrenia exhibited significant impairments in cognitive func-

tions, and that these impairments are strongly related to social 

outcomes.22 SSIT was previously found to be an effective 

strategy to improve social impairments in schizophrenia;19 

in clinical practice, SSIT was found to improve cognitive 

function in patients with schizophrenia,23 which suggests that 

cognitive rehabilitation may be an important factor for social 

improvement. However, a recent observation indicated that 

no significant persistent change in cognitive function occurred 

when only SSIT was carried out.23 Here, we integrated SSIT and 

family intervention as a whole therapy paradigm for patients 

with schizophrenia.

Our rationale for adding family intervention to the more 

typical SSIT treatment is based on several lines of evidence. 

First, family intervention has been considered an important part 

of modern treatment methods besides drugs in schizophrenia 

treatment and care.24 Second, family intervention promotes the 

development of coping abilities among both patients and their 

family members by providing information about the treatment 

and care of schizophrenia.25 Third, family intervention has been 

proven to be effective in treating people with schizophrenia 

within the People’s Republic of China,26 where family 

members are more involved patients’ care, which is also the 

case in many other developing countries.27 Our present findings 

suggest that this integrated intervention approach reached the 

goal of achieving persistent improvements in cognitive func-

tion among patients with schizophrenia in the community. 

While we cannot indicate whether this therapy paradigm can 

be applied in other countries, the present results provide evi-

dence that this paradigm is practical in certain settings. More 

importantly, our results suggest that this combination therapy 

results in better efficacy in improving cognitive functions for 

schizophrenia patients in the People’s Republic of China, as 

compared with only taking to medications alone.

We further evaluated the effects of CFT on the 

symptomatology in schizophrenia patients, and found that the 

psychopathology of both groups did not improve significantly 

Table 2 RBANS score at baseline and endpoint visits

RBANS Baseline Fa Pa ESa Endpoint Fb Pb ESb

Total score
CFT 183.87±37.32 1.42 0.24 0.01 211.83±35.84 22.92 0.001 0.09
UDC 178.55±32.95 189.23±36.19

Immediate memory
CFT 33.32±10.53 1.04 0.31 0.04 40.02±10.42 18.35 0.001 0.07
UDC 32.03±9.26 34.69±8.54

Visuospatial skill
CFT 29.32±6.65 1.53 0.22 0.01 32.63±5.35 13.57 0.001 0.06
UDC 28.49±6.95 29.83±6.00

Language
CFT 25.79±5.25 0.19 0.89 0.00 29.44±5.94 9.35 0.003 0.04
UDC 25.73±4.46 27.02±5.80

Attention
CFT 55.76±18.62 0.28 0.60 0.00 63.33±15.99 8.14 0.005 0.04
UDC 54.25±15.84 56.92±15.96

Delayed memory
CFT 39.68±9.96 2.40 0.12 0.01 46.41±10.22 19.77 0.001 0.07
UDC 38.05±9.92 40.78±10.30

Notes: Data are presented as the mean ± standard deviation. aAt baseline; bat endpoint.
Abbreviations: RBANS, Repeatable Battery for the Assessment of Neuropsychological Status; ES, effect size; CFT, comprehensive family therapy group; UDC, usual daily 
care group.

Table 3 RBANS total scores at each visit and the results of repe-
ated measures analysis of variance (visit × group) for the CFT and 
UDC groups

Visit CFT UDC F P ES

Pretest 183.87±37.32 178.55±32.95 9.77 0.002 0.04
Pro-test 195.68±36.17 184.45±33.58
6 months 203.20±38.02 189.09±34.95
12 months 206.91±34.40 188.31±33.76
18 months 211.83±35.84 189.23±36.19

Note: Data presented as the mean ± standard deviation.
Abbreviations: RBANS, Repeatable Battery for the Assessment of Neurop-
sychological Status; CFT, comprehensive family therapy group; UDC, usual daily care 
group; ES, effect size.
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Table 4 PANSS score at baseline and endpoint visits

PANSS Baseline Fa Pa ESa Endpoint Fb Pb ESb

Total
CFT 46.35±9.21 1.75 0.19 0.01 41.91±9.49 3.00 0.08 0.01
UDC 44.96±8.65 40.10±7.48

Positive symptom
CFT 10.53±3.24 1.24 0.27 0.03 9.44±2.87 1.59 0.21 0.01
UDC 10.11±3.24 9.03±2.45

Negative symptom
CFT 12.59±3.84 0.87 0.35 0.03 11.11±3.83 1.10 0.30 0.01
UDC 12.14±3.98 10.62±3.45

General psychopathology
CFT 23.23±4.67 1.00 0.32 0.01 21.36±4.34 3.71 0.06 0.01
UDC 22.71±4.46 20.46±3.58

Notes: Data are presented as the mean ± standard deviation. aAt baseline; bat endpoint.
Abbreviations: PANSS, Positive and Negative Syndrome Scale; ES, effect size; CFT, comprehensive family therapy group; UDC, usual daily care group.

in the interval between pretreatment and the 18-month 

follow-up. This result may suggest that CFT does not have 

a therapeutic effect on symptomatology. However, it should 

be noted that the participants included in this study were 

stable schizophrenia patients with a PANSS total score of less 

than 60. As such, we cannot fully exclude the influence of 

CFT on psychopathology. Further investigations are needed 

to evaluate the effects of CFT on clinical consequences in 

patients with an acute episode of schizophrenia.

Limitations
There are several limitations that should be noted. First, this is 

an 18-month follow-up trial. In future, a longer-term clinical 

trial would substantially contribute to our understanding of the 

longer-term effects of comprehensive intervention on cogni-

tive outcomes. Second, the absence of an active control group 

(eg, a treatment program without a family intervention) may 

represent a limitation. Therefore, a randomized controlled 

trial with an active control group needs to be carried out to 

validate our findings. Also, the evaluation of family outcomes 

(eg, experienced burden) is helpful to explore this issue in 

more depth. Third, a learning effect with RBANS cannot be 

fully excluded, but such an effect is likely to be modest after 

6 months, and it may affect both groups equally.28 Fourth, 

we did not record the use of antipsychotic medication during 

the follow-up period. This is likely to influence the results 

of RBANS because previous studies showed that cognitive 

function in patients with schizophrenia may be affected by 

antipsychotics.8,29,30 Finally, a limitation of this study was the 

open-label design, which precluded us from making direct 

comparisons between the two groups after 18 months. Never-

theless, it provided clinical data supporting the effectiveness 

of CFT on cognitive rehabilitation in schizophrenia.

Conclusion
According to our present findings, CFT is easily adaptable 

and may provide a promising approach to improving cogni-

tive function in patients with schizophrenia. These results 

also support the idea that the combined program provides 

an effective paradigm for cognitive rehabilitation among 

individuals with schizophrenia in the community.
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