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SCL-90 test results of the family members of patients with schizophrenia in 
China：a meta-analysis

LI Shiming，CAO Lingzhen，CHEN Jia，YANG Queping

【ABSTRACT】 Objective To evaluate the mental health status of family members of patients with 

schizophrenia in China. Methods Wan Fang，CNKI，VIP，CBM，Springer Link，ScienceDirect and 

PubMed databases were searched to collect the relevant studies published prior to August 2016 that were about 

the psychological health status of the family members of patients with schizophrenia measured with the SCL-90 

scale and Software Stata 11.0 was used for their meta-analysis. Results A total of 20 studies was included 

in this meta-analysis. Scores of somatization affection，obsessive-compulsive symptoms，interpersonal 

sensitivity，depression，anxiety，hostility，phobic anxiety，and paranoia ideation of the family members 

were significantly higher than those of general population norms in 2006（P< 0.05）. Scores of somatization 

affection，interpersonal sensitivity，depression，anxiety，hostility，phobic anxiety，paranoia ideation，

and psychoticism of the family members were significantly higher than control group（P< 0.05）. Moreover，

the difference was not statistically significant between male and female family members in mental health status

（P> 0.05）. Conclusion Compared with the general population，psychological distress was more reported in 

the family members of patients with schizophrenia. There was no statistic significantly difference between male 

and female members.
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Schizophrenia is a severe mental disease and it is characterized by long disease course，recurrent attacks，

difficult treatment and easy troublemaking，etc. Epidemiological survey shows that there are more than 10,000,000 

schizophrenia patients in China，and their unstable disease conditions not only cause their family members to produce 

anxiety，depression and other unhealthy emotions ［1-2］，but also pose a heavy economic pressure. However，it has also 

been reported that schizophrenia does not exert a serious impact on the mental health status of the family members of 

schizophrenia patients ［3］. Moreover，previous studies show that the psychological status of the family members of the 

schizophrenia patients also exerts a significant impact on the disease conditions of the patients，and the stability of the 

patients depends largely on the support and care of their families. Hence，it is crucial to either the patients themselves 

or their family members to evaluate the mental health status of the family members of the schizophrenia patients and 

take the targeted measures. The previous studies have reported the mental health status of the family members of 

schizophrenia patients，but the study results are not the same and there is a lack of systematic review for the published 

literatures or studies. For this reason，in this paper，we comprehensively evaluate the mental health status of the family 

members of schizophrenia patients in China using the Meta-analysis method.

1　SUBJECTS AND METHODS
1.1　Retrieval Strategy
Wan Fang，CNKI，VIP，CBM，Springer Link，ScienceDirect and PubMed databases were searched using 

Funding Program：Science and Technology Development Foundation Program of Nanjing Medical University（No. ：2015NJMU132）.

Author Affiliation：Wuxi Mental Health Center Affiliated Nanjing Medical University，Wuxi 214151，P. R. China.

First Author：Li Shiming（1988.03-），male，born in Hegang of Heilongjiang Province，master，physician. Research interests：

mental health.

Corresponding Author：Yang Queping. Email：763102505@qq. com.

◎英文论著◎ Treatise



国际精神病学杂志   JOURNAL  OF  INTERNATIONAL  PSYCHIATRY   2017 年第 44 卷第 6 期- 962 -

◎

英
文
论
著◎

 English Treatise

the computers to collect the relevant Chinese and English studies published prior to August 2016 that were about the 

psychological health status of the family members of patients with schizophrenia measured with the SCL-90 scale. 

Meanwhile，more literatures or studies were collected using the manual retrieval and literature tracing methods. The free 

Chinese words “精神分裂症，家属，症状自评量表，and SCL-90” were used as the search words，with the search 

mode of “schizophrenia（family members or caregivers）and（symptom checklist or psychological status or SCL-90）”. 

English search mode was as follows：#1SCL-90 OR Symptom Checklist 90；#2 Schizophrenia OR mental disorder；#3 

Caregiver OR Relatives OR Family；#4 China；#5 #1 AND #2 AND #3 AND #4.

1.2　Inclusion and exclusion criteria
Inclusion Criteria：family members of patients with schizophrenia complying with the CCMD-3 diagnostic criteria；

aged 18 years old or above；symptom checklist 90（SCL-90）was used as the measurement tool；the literatures or studies 

must include the means and standard deviations of SCL-90 factors and the research type was prevalence study. Inclusion 

criteria for control group：the study group consisted of the community residents and examinees of physical examination in 

hospitals，aged 18 years old or above. Exclusion criteria：subjects suffered from major events or stress events or with a 

history of mental trouble；the same research data used for 2 published literatures or above would only be calculated for one 

time；SCL-90 test results were incomplete or no result could be obtained upon the calculation，and the like.

1.3　Extraction of literatures
The pre-developed data extraction form was used in this study to independently extract the data from the literatures 

that are finally included in the Meta-analysis. They were independently extracted and cross-checked by two relevant 

staff. A preliminary statistical analysis of the years，ages，and regions published literature was made. All objections 

were discussed and determined together with the third document evaluator.

1.4　Statistical methods
Software Stata12.0 was used. The standardization mean difference（SMD）of the score factors between the family 

members of schizophrenia patients and domestic norms and control group in 2006 was used as the effect size. I2 and Q 

tests were used to evaluate the heterogeneity among the included studies；if I2 < 50 ％，and Q test P>0.05，it indicates 

no significant heterogeneity among the included studies and the fixed effects model combination OR value was used；

otherwise，the random effects model combination value was used ［4］. The sensitivity of the study results was analyzed by 

comparing the difference of fixed effects model and random effects model combination values. The publication bias of the 

literatures was evaluated using Egger tests.

2　RESULTS
2.1　Screening of literatures
The screening process and results of the studies or literatures are shown in Fig.1. 362 relevant studies or literatures 

were searched from the databases，including 349 Chinese studies and 13 English studies. After the screening via the 

inclusion and exclusion criteria，a total of 20 Chinese studies was finally included in the Meta-analysis，see Table 1.

Obtain 362 non-repetitive studies by searching databases, 
including 349 Chinese studies and 13 English studies

Exclude 187 studies through reading style and abstracts: review and 
dissertation (n = 48), Inconsistent with research content (n = 139) 

Extract and read 175 studies

Exclude 155 studies: diagnostic criteria unknown (n = 43) Data unknown or unavailable (n = 15)
Inconsistent with inclusion/exclusion criteria (n = 97)

Consistent with the inclusion quantitative synthetic studies (n = 20)

Fig.1　Screening Flowchart of Studies 
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2.2　Meta-analysis results
2.2.1　Comparison with domestic norms in 2006　Based on the included 20 studies，SCL-90 test results of 

total 2411 family members of schizophrenia patients were extracted. The heterogeneity tests showed the existence of 

heterogeneity in all factors of SCL-90 scale（P<0.05），so，the random effect model was used for the Meta analysis. 

Compared with the test results of domestic general population norms in 2006，the difference of combined effect 

value SMD of the eight factors（somatization affection，obsessive-compulsive symptoms，interpersonal sensitivity，

depression，anxiety，hostility，phobic anxiety，and paranoia ideation of the family members）was statistically 

significant（P<0.05）. The difference in psychotic dimensions was not statistically significant（P>0.05），see Table 2.

2.2.2　Comparison with the control group　The control groups were set up in five studies among the 20 studies 

included. SCL-90 test results of 741 schizophrenia patients and the control subjects were extracted. The heterogeneity 

tests showed the statistical significance of the heterogeneity in all factors of the SCL-90 scale（P<0.05）. So，the 

random effect model was used for the Meta analysis. Compared with the control subjects，scores of somatization 

affection，interpersonal sensitivity，depression，anxiety，hostility，phobic anxiety，paranoia ideation，and 

psychoticism of the family members were significantly higher than control group（P<0.05）. The difference in obsessive-

compulsive symptom dimensions was not statistically significant（P>0.05），see Table 3.

Table 1　Basic Information of 20 Studies included in Meta Analysis 

Author Year Region 
Sample size（case） Age（years old，x±s）

Study Group Control Group Study Group Control Group

Zhang Qiuming 2005 Zhangshu City 139 - 35.83±11.5 -

Li Meixiang 2006 Xinxiang City 98 - 18-59 -

Yu Xiangfen 2006 Linyi City 100 - 43±12 -

Yan Xiaozhang 2008 Ji’an City 101 - 40.5±13.4 -

Zhang Caizhen 2008 Hangzhou City 155 - 39±19 -

Li Hongli 2009 Shenyang City 76 - 42.4±8.6 -

Wang Li 2010 Yangzhou City 85 - 42.42±10.25 -

Zhao Xianghui 2010 Baoding City 181 123 40.5±3.89 -

Liang Qiyong 2011 Luoding City 128 - 35.1±8.4 -

Wang Yifang 2011 Zigong City 82 - 35±7.6 -

Chen Zheng 2011 Shanghai City 200 Male 92，Female 108 51.2±13.9 Male 41.2±9.8，female 38.1±7.9

Liu Huizhen 2012 Ganzhou City 200 200 41.2±3.6 43.7±4

Qin Jinmei 2013 Shanghai City 110 - - -

Guo Yan 2013 Zigong City 100 - 23-26 -

Dong Li 2013 Jinan City 60 60 39.8±9.1 39.3±8.5

Wang Wenling 2013 Haikou City 121 - 45.9±13.6 -

Liu Lifen 2013 Jining City 100 100 43.8±7.8 42.6±7.4

Qiu Haiyan 2013 Nantong City 110 - 18-60 -

Wen Huiyu 2015 Shenzhen City 200 200 39.5±2.7 40.7±2.5

Yang Lili 2015 Dongying City 65 - ≥ 18 -
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Table 2　Meta Analysis of SCL-90 Test Result Comparison between Schizophrenia Family Members and Domestic Norms in 2006

SCL-90 Number  
of Studies

Fixed Effect 
SMDa value

Fixed Effect 
SMDa 95％ CI

Random Effect 
SMDa value 

Random Effect 
SMDa 95％ CI

Heterogeneity Significance b

Q P Value I2（％） Z value P value

Somatization affection 20 0.67 0.63-0.72 0.77 0.55-0.99 545.71 < 0.001 97 ％ 6.72 < 0.001

Obsessive-compulsive symptom 20 0.15 0.11-0.19 0.15 0.04-0.27 141.9 < 0.001 87 ％ 2.65  0.008

Interpersonal sensitivity 20 0.55 0.51-0.59 0.60 0.40-0.81 463.36 < 0.001 96 ％ 5.74 < 0.001

Depression 20 0.64 0.59-0.68 0.67 0.52-0.83 272.35 < 0.001 93 ％ 8.33 < 0.001

Anxiety 20 0.96 0.92-1.00 1.01 0.77-1.25 590.88 < 0.001 97 ％ 8.4 < 0.001

Hostility 20 0.20 0.15-0.24 0.21 0.06-0.36 248.98 < 0.001 92 ％ 2.77  0.006

Phobic anxiety 20 0.36 0.32-0.40 0.40 0.16-0.64 623.4 < 0.001 97 ％ 3.28  0.001

Paranoia ideation 20 0.29 0.25-0.33 0.31 0.14-0.47 300.1 < 0.001 94 ％ 3.65 < 0.001

Psychoticism 20 0.09 0.04-0.13 0.13 0.12-0.39 714.29 < 0.001 97 ％ 1.01  0.310

Notes：a. SMD；b. significance level of analysis results based on random effect model.

Table 3　Meta Analysis of SCL-90 Test Result Comparison between Schizophrenia Family Members and Control Group 

SCL-90 Number  
of Studies

Fixed Effect 
SMDa value

Fixed Effect 
SMDa 95％ CI

Random Effect 
SMDa value 

Random Effect 
SMDa 95％ CI

Heterogeneity Significance b

Q P value I2（％） Z value P value

Somatization affection 5 0.98 0.87-0.10 1.34 0.47-2.21 213.76 <0.001 98％ 3.01 0.003

Obsessive-compulsive symptom 5 0.52 0.40-0.63 0.78 -0.13-1.69 251.04 <0.001 98％ 1.68 0.090

Interpersonal sensitivity 5 0.81 0.70-0.92 1.09 0.37-1.81 155.25 <0.001 97％ 2.97 0.003

Depression 5 0.94 0.83-1.06 1.21 0.45-1.97 169.63 <0.001 98％ 3.10 0.002

Anxiety 5 0.95 0.84-1.07 1.36 0.44-2.28 236.55 <0.001 98％ 2.89 0.004

Hostility 5 0.89 0.78-1.00 0.98 0.34-1.61 122.85 <0.001 97％ 3.00 0.003

Phobic anxiety 5 0.61 0.50-0.72 0.78 0.06-1.50 162.66 <0.001 98％ 2.11 0.030

Paranoia ideation 5 0.63 0.52-0.74 0.78 0.05-1.52 168.61 <0.001 98％ 2.08 0.040

Psychoticism 5 0.70 0.58-0.81 1.17 0.15-2.19 296.55 <0.001 99％ 2.24 0.020

Notes：a　SMD；b. significance level of analysis results based on random effect model.

2.2.3　Comparison of SCL-90    Test Results among Different Genders of Schizophrenia Family Members　In four 

studies among the 20 studies included，SCL-90 was used to compare the mental health status of different genders of 

the family members of schizophrenia patients. The results showed the statistical significance of the heterogeneity in all 

factors of SCL-90 scale（P<0.05）. According to the heterogeneity test results，the random effect model was used for 

the Meta analysis. The analysis result showed that，through the comparison between male and female family members of 

schizophrenia patients，the difference in the nine mental health dimensions was not statistically significant（P>0.05），

see Table 4.

2.2.4　Sensitivity analysis　In this Meta analysis，no major change was found after SCL-90 factors with statistical 

significance were analyzed using different effect models. However，for the factors without statistical significance，the analysis 

results using different effect models were changed，which suggests that the statistically significant factors were relatively stable，

and the factors without statistical significance were found to be unstable in some dimensions.

2.2.5　Publication bias　Eggar's linear regression test showed that p values of other dimensions were all greater 

than 0.05 except the somatization affection（p = 0.006），suggesting there was no obvious publication bias in the studies 

or literatures included in this study.
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3　DISCUSSION
Schizophrenia is a chronic major mental disease，characterized by low cure rate，recurrent attacks，delayed 

recovery，etc. and it is often discriminated in the life and work. The family members for long-term care for schizophrenia 

patients are often ashamed or unaffordable to seek medical advices and they can rarely get the social support. If they 

are in such a state for a long time，they can be easy to cause an unhealthy emotion. If this unhealthy emotion cannot 

be relieved or eased for a long time，it will exert a serious impact on the life and mental health of the family members 

of the patients with schizophrenia. It is reported at home and abroad，compared with the family members who do not 

care for the patients，those who care for the patients are more prone to insomnia，headache，heartburn，anxiety，

depression and other adverse psychological status ［5-8］. In this study，the mental health status of the family members 

of schizophrenia patients was poorer than that of the domestic norms in 2006 and the control subjects（SCL-90 test 

results）. Therefore，it shall arouse the wide public concern and support.

Three causes result in the bad mental health status of the family members of schizophrenia patients：a. Stress 

state：it will be a stressful event if a family member or relative is diagnosed with schizophrenia，and meanwhile，the 

particularity of instability of schizophrenia patients prone to make troubles will easily cause the family members to be 

in a stress state of different degrees for a long time，while this stress state in a long time will cause the anxiety，panic 

and other unhealthy emotions to the family members；b. Increase of family burden：the economic burden of the family 

will be increased because the schizophrenia patients lose the ability to work and they shall be hospitalized for treatment 

under the unstable disease conditions. In addition，the family member will also lose jobs because of the care for the 

schizophrenia patient，but the workload of other family members will increase. Under the work pressure of heavy 

burden for a long time，they are extremely prone to nerve，anxiety and other unhealthy psychological states. c. Social 

prejudice：the patients will be subject to an unfair treatment in study，work，marriage，social interactions and other 

aspects，which will cause the family members to produce the shame，grievance and other unhealthy emotions. If these 

unhealthy emotions of the family members cannot be released and their psychology cannot be consoled or comforted for a 

long time，it can also cause all sorts of psychological problems.

The studies of Su Yafang，et al. ［9］ on the family members of 128 patients with severe mental disorders showed the 

obvious anxiety and depression in the family members of patients with severe schizophrenia and there was no statistically 

Table 4　Meta Analysis of SCL-90 Test Result Comparison among Different Genders of Schizophrenia Family Members 

SCL-90
Number 

of 
Studies

Fixed Effect 
SMDa value

Fixed Effect 
SMDa 95％ 

CI

Random 
Effect 

SMDa value 

Random 
Effect SMDa 

95％ CI

Heterogeneity Significance b

Q P value I2（％） Z value P value

Somatization affection 4 0.06 -0.12-0.24 -0.16 -0.92-0.60 51.31 < 0.001 94％ 0.41 0.680

Obsessive-compulsive symptom 4 -0.12 -0.29-0.06 -0.19 -0.81-0.43 34.67 < 0.001 91％ 0.60 0.550

Interpersonal sensitivity 4 -0.24 -0.42 - 
-0.06 -0.44 -1.38-0.50 75.31 < 0.001 96％ 0.92 0.360

Depression 4 -0.12 -0.30- 0.06 -0.32 -1.11-0.47 54.87 < 0.001 95％ 0.80 0.430

Anxiety 4 -0.26 -0.44- 
-0.08 -0.51 -1.30-0.28 54.47 < 0.001 94％ 1.26 0.210

Hostility 4 0.13 -0.05-0.30 0.07 -0.24-0.38 8.78 < 0.001 66％ 0.46 0.650

Phobic anxiety 4 -0.10 -0.27-0.08 -0.22 -0.65-0.21 16.84 < 0.001 82％ 0.99 0.320

Paranoia ideation 4 0.03 -0.15-0.20 -0.06 -0.41-0.29 11.40 < 0.001 74％ 0.33 0.740

Psychoticism 4 -0.40 -0.59 - 
-0.22 -0.70 -1.84-0.44 104.11 < 0.001 97％ 1.21 0.230

Notes：a　SMD；b. significance level of analysis results based on random effect model.
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significant difference between genders. In this study，no difference of psychological state was found in male and female 

family members of schizophrenia patients. However，the studies of Yang Lili ［10］，Qin Jinmei ［11］，et al. showed that 

the psychological state of the male family members was better than that of the female family members of schizophrenia 

patients. Therefore，whether there is a gender difference in the psychological states of the family members shall still be 

further studied.

Limitation of this Meta analysis：a. there is still a lack of gold standards to evaluate the mental health status of 

the family members of patients with schizophrenia. Although SCL-90 scale has been widely accepted，its reliability is 

relatively low compared with the diversified clinical diagnostic tools. b. The results of sensitivity analysis and publication 

bias are relatively reliable in this study，but the study of heterogeneity is also noteworthy. The heterogeneity existed in 

this study may be associated with the small sample size，lack of typicality，difference of age groups in literatures，and 

other factors，which may have a certain effect on the stability of the study results.

To sum up，the mental health problems of different degrees are existed in the family members of patients with 

schizophrenia. However，the family is the most closely related group of the patient with schizophrenia. The burden of 

the family members or caregivers can be relieved if the patients can receive adequate support and necessary treatment. 

The relevant reports ［12］ also confirmed that the acceptance of a good community-family rehabilitation treatment would 

reduce the troublemaking of schizophrenia patients. Hence，the mental health status of the family members is closely 

related to the stability of patients’ disease conditions. For the prognosis and rehabilitation of patients with schizophrenia，

more attention shall be paid to the mental health status of the family members or caregivers and more public support 

and concerns shall be given to them. Meanwhile，it is recommended to implement the psychological assessment and 

intervention as early as possible to improve their mental health level and quality of life.
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