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Purpose: Previous studies have not determined the interactive effects of stress and coping 

style on cognitive function in patients with schizophrenia, and the current studies have been 

restricted to the relationship between stress and stress response, which may be associated with 

cognitive impairment in individuals with schizophrenia. The present research was aimed to 

determine whether stress is related to cognitive function in patients with schizophrenia. In 

addition, this research further investigates the moderating effects of coping style on the rela-

tionship between stress and cognitive function in patients with schizophrenia on the basis of 

stress and coping theory.

Patients and methods: Our sample consisted of 274 patients with a confirmed diagnosis of 

schizophrenia, and all of them completed the Simple Cope Style Questionnaire, Social Readjust-

ment Rating Scale, and cognitive function assessment. A multivariate regression analysis was 

performed to investigate the possible correlations between cognitive function and stress, and 

the moderating effects of coping style on the relationship between stress and cognitive function 

were tested using the PROCESS macro for SPSS.

Results: Stress was negatively correlated with working memory. Negative coping but not 

positive coping moderated the relationship between stress and working memory in patients 

with schizophrenia, and the Johnson–Neyman technique showed that the moderating effect was 

significant only above this cutoff (38.32% of all negative coping scores). This means that when 

exposed to similar stress, patients adopting high negative coping had worse working memory 

than those who did not.

Conclusion: These findings suggested that the assessment of stress and coping style may help 

estimate working memory impairment risk in patients with schizophrenia, and reducing negative 

coping may be a crucial intervention target to prevent further impairment of working memory 

in patients with schizophrenia suffering from great stress.

Keywords: cognitive function, life events, negative coping, positive coping

Introduction
As one of the most common symptoms in schizophrenia, cognitive impairment poses 

a risk to .50% of patients with schizophrenia, especially in attention, memory, verbal 

fluency, and executive function.1 Previous research has suggested that cognitive impair-

ment was consistently and strongly associated with functional outcome,2 living quality,3 

and costs of care in individuals with schizophrenia;4 this indicated that it is crucial 

to represent risk factors for cognitive impairment in individuals with schizophrenia.

Stress is the nonspecific response of the body to stressors.5 Prior research has 

shown that the posttraumatic stress disorder (PTSD) group performed significantly 
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worse than the non-PTSD group in the domains of attention, 

working memory, and executive function in patients with 

schizophrenia.6 Some studies have also proposed mecha-

nisms by which stress-induced overexpression of immune 

factors causes destruction of integrity of the myelin sheath, 

leading to abnormal neuron circuit connections and infor-

mation transmission.7,8 However, other studies showed that 

PTSD was not associated with increased cognitive impair-

ment but was associated with more severe psychopathology.9 

The divergence between the two findings may be associated 

with changes in positive and negative adaptive strategies 

in response to stress in individuals with schizophrenia. An 

important finding was that the emotion control could promote 

adaptive response to stress in schizophrenia.10

It has been proved that cognitive function is influenced 

by course of disease, positive and negative symptoms, and 

unhealthy behaviors such as smoking.11 However, previous 

studies have not determined the relationships between stress 

and domains of cognitive impairment in patients with schizo-

phrenia. Therefore, it is essential to identify the relationship 

between stress and cognitive function, which can be targeted 

to assess risk factors for cognitive impairment and improve 

cognitive function in patients with schizophrenia.

As a potential risk factor, similar stress acts differently 

in individuals,12 suggesting the presence of other variables 

that moderate the relationship between stress and stress 

response. Coping style is a behavioral strategy adopted by 

individuals to cope with their own unstable state caused by 

stressors.13 The coping style has a moderating effect on the 

relationship between stress and stress response according to 

the stress and coping theory.14 Recent studies have shown 

that the maladaptive strategies were more strongly associ-

ated with psychopathology symptoms and stress response, 

while adaptive strategies showed no relationship with either 

psychopathology symptoms or stress response.15,16 Other 

studies have shown that less adaptive strategies were asso-

ciated with worse psychopathology symptoms only at high 

levels of maladaptive strategies.17 These results may be due 

to the fact that stress-induced emotional cognitive regulation 

disorder leads to difficulties in the application of adaptive 

strategies.18 Moreover, the study also found that emotional 

management training could significantly improve emotional 

perception, cognitive function, and behavior in patients with 

schizophrenia.19 However, it is unknown whether the cop-

ing style might exert moderating effects on the relationship 

between stress and cognitive function in patients with schizo-

phrenia. Therefore, investigating the effects of coping styles 

on cognitive function under stress is essential for improving 

cognitive function and alleviating psychopathology symp-

toms in patients with schizophrenia.

We hypothesized that an excessive stress would be 

related to worse cognitive function and that coping style had 

moderating effects on the relationship between stress and 

cognitive function in patients with schizophrenia. Specifi-

cally, the lowest level of cognitive impairment was observed 

in those who adopted more positive coping or less negative 

coping and had few stresses.

Patients and methods
subjects
A total of 274 inpatients with schizophrenia were recruited 

from the Ningxia Mental Health Center (Ningxia Ning-An  

Hospital). Inclusion criteria were as follows: patients of age 

18–60 years old with confirmed diagnosis of schizophrenia 

according to the International Classification of Disease 10th 

revision. The exclusion criteria were inpatients with any 

mental retardation, organic central nervous system disorders, 

substance-related disorders but not including nicotine depen-

dence, or severe somatic disorders.

Measures
cognitive function
The Brief Assessment of Cognition in Schizophrenia (BACS) 

was designed to assess the most detrimental domains of 

cognition function, which were significantly correlated with 

outcome in patients with schizophrenia.20 Seven domains 

of cognition function including verbal memory, working 

memory, motor speed, verbal fluency, attention, executive 

function, and composite score are measured using the follow-

ing seven tasks, respectively: Learning, Digital Sequencing, 

Token Motor, Category Instances, Controlled Oral Word 

Association, Symbol Coding, and Tower of London. Higher 

scores reflect better corresponding dimensions of cognitive 

function. The BACS composite scores were strongly related 

with composite scores of the standard battery for patients 

with schizophrenia (r=0.76).21

coping style
The Simple Coping Style Questionnaire (SCSQ) was used to 

evaluate the two scopes of coping style, including positive 

coping and negative coping.22 The ranking of SCSQ items 

by an interviewer range from 0 to 3, in which, top marks 

of each domain indicate adopting more coping style of the 

domain. The positive coping domain consists of 12 items 
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assessing positive coping characteristics derived from various 

activities, while the negative coping domain involves eight 

items assessing negative coping characteristics derived 

from various activities. Cronbach’s alpha suggested strong 

consistent reliability, wherein the value was 0.89 for the 

positive coping domain and 0.78 for the negative coping 

domain. The confirmatory factor analysis suggested good 

structural validity.23

stress
The Social Readjustment Rating Scale (SRRS) is applied 

to evaluate stress caused by life events over the past 

12 months.24 This self-administered questionnaire consists of 

43 items. The weight of these items ranges from 11 to 100 in 

terms of the severity of life events (eg, death of a spouse 100, 

changing to a different line of work 36, traffic violation 11). 

The level of stress is classified as being low (#149), mild 

(150–199), moderate (200–299), and major ($300) accord-

ing to the total scores of items. The research showed that 

those with low stress levels had a 30% or less risk for sick 

or mental disorders than the average population, and those 

with major stress levels had more possibilities to suffer from 

stress-related illness in the next year.25 A previous study 

supported the use of SRRS as a valid tool to measure 

stress-related outcomes.26

Psychopathology syndrome
The psychopathological symptoms are evaluated by psy-

chiatrists using the Positive and Negative Syndrome Scale 

(PANSS) once a week after admission. The PANSS consists 

of three subscales representing positive, negative, and general 

psychiatric symptoms. The PANSS scores used in this study 

were derived from medical records at the second week after 

admission.

Demographic data (such as age, sex, and education), 

duration of disease, and PANSS scores were documented 

from medical records.

Procedures
The participants were inpatients who were admitted to the 

hospital recently. The patients were assessed by a psychiatrist 

in the second week after admission. If the patient’s condition 

was stable, the questionnaire was administered and cognitive 

function assessment was performed.

The evaluation was conducted in a separate interview 

room. The evaluation order was as follows. First, respon-

dents identified by psychiatrists signed the informed 

consent form before the questionnaire survey. Then, the 

respondents completed self-reporting questionnaires con-

sisting of SCSQ and SRRS. Finally, the cognitive functions 

of the respondents were evaluated by the researchers, all 

of whom were certified psychological consultants and had 

received combined training including inclusion and exclu-

sion criteria, evaluation order, and evaluation methods 

prior to the study.

The study was approved by the Ningxia Medical 

University Institutional Ethics Committee. All the participants 

provided written informed consent, and that the study was 

in accordance with the latest version of the Declaration 

of Helsinki.

Data analysis
First, descriptive statistical analysis was used to describe 

the characteristics of the sample; categorical variables were 

represented as percentage while quantitative variables were 

denoted as mean ± SD.

Second, multivariable linear regression analysis was used 

to investigate the possible association between the BACS 

domains (verbal memory, working memory, motor speed, 

attention, executive functions, verbal fluency, and compos-

ite score) and stress. The result of collinearity diagnostics 

showed that the variance inflation factor of all independent 

variables was between 1 and 2. In this analysis, each domain 

in BACS was regarded as the dependent variable, while age, 

sex, course of disease, education, smoking, PANSS scores, 

and stress were regarded as the independent variables. 

The independent variable sex was assigned as “male =1, 

female =2”. These two steps were performed using SPSS 

(IBM Corporation, version 20, 2011).44

Third, with the regression analysis results indicating 

that working memory was strongly related with stress in the 

second step (see Table 1), we further investigated modera-

tion effects of coping style on stress and working memory 

in patients with schizophrenia. In the analysis, moderation 

was tested using the PROCESS macro for SPSS (IBM 

Corporation, version 20, 2011) with stress, positive coping, 

and negative coping centered,27 as well as the predictor of 

moderators such as positive coping and negative coping 

prior to the moderation analysis. Then, stress was inputted 

as the independent variable, working memory was inputted 

as the outcome variable, positive coping and negative cop-

ing were inputted as the moderator variables, and education, 

course of disease, and PANSS negative symptoms of schizo-

phrenia were inputted as covariates, which were attributed 
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to the fact that every variable of them was significantly cor-

related to working memory (see Table 1).

Parameters were set at 95% percentile-based confidence 

intervals (CIs).

Results
The participants’ characteristics
A total of 274 patients with schizophrenia including 

134 males (48.9%) and 140 females (51.1%) were included 

in the study with a mean age of 33.93 years (SD =20.56), 

an average course of disease of 9.32 years (SD =7.25), and 

a mean level of education of 11.17 years (SD =2.78); most 

of the participants were nonsmokers (75.2%). The aver-

age score of stress was 264.92 (SD =209.393), showing 

a moderate severity of stress according to scores on the 

SRRS.28 Mean and SDs of PANSS subscales, cognitive 

function domains, and cope style scores of participants are 

shown in Table 2.

The correlation between stress and 
cognitive function
Stress was significantly related to working memory, 

and significant correlations were found between sex and 

motor speed, verbal fluency, executive function and com-

posite score in patients with schizophrenia.

However, there were no significant correlations among 

verbal memory, motor speed, attention, executive function, 

verbal fluency, composite score, and stress. In addition, the 

result showed correlation among course of disease, education, 

negative symptoms, and working memory in individuals with 

schizophrenia (see Table 1).

Table 1 Multivariate regression analysis of the cognitive function 
with stress in patients with schizophrenia

Variables B P-value Model P-value

composite score #0.001
age 0.012 0.909
sex 15.138 0.004
education, years 6.287 0.000
course of disease, years -1.308 0.000
smoking/no smoking 4.061 0.487
PaNss positive symptoms 0.780 0.096
PaNss negative symptoms -0.479 0.214
PaNss general symptoms -0.209 0.523
stress -0.008 0.424

Verbal memory
age -0.002 0.791
sex 0.583 0.192
education, years 0.302 0.000
course of disease, years -0.106 0.000 #0.001
smoking/no smoking 0.237 0.636
PaNss positive symptoms 0.007 0.861
PaNss negative symptoms 0.012 0.710
PaNss general symptoms -0.006 0.842
stress 0.000 0.733

Working memory
age 0.007 0.624
sex -0.377 0.601
education, years 0.745 0.000
course of disease, years -0.083 0.041 #0.001
smoking/no smoking 0.347 0.667
PaNss positive symptoms 0.103 0.111
PaNss negative symptoms -0.116 0.030
PaNss general symptoms -0.013 0.773
stress -0.003 0.040

Motor speed
age -0.002 0.955
sex 6.672 0.001
education, years 0.651 0.035
course of disease, years -0.404 0.001
smoking/no smoking -0.212 0.927 #0.001
PaNss positive symptoms 0.103 0.577
PaNss negative symptoms -0.032 0.834
PaNss general symptoms -0.061 0.635
stress -0.007 0.071

attention
age -0.021 0.478
sex 2.776 0.058
education, years 1.922 0.000
course of disease, years -0.386 0.000 #0.001
smoking/no smoking 1.854 0.257
PaNss positive symptoms 0.188 0.151
PaNss negative symptoms -0.081 0.454
PaNss general symptoms -0.007 0.942
stress -0.002 0.402

(Continued)

Table 1 (Continued)

Variables B P-value Model P-value

executive function
age -0.004 0.732
sex -1.250 0.034
education, years 0.502 0.000
course of disease, years -0.058 0.082 #0.001
smoking/no smoking -0.211 0.748
PaNss positive symptoms -0.046 0.377
PaNss negative symptoms -0.070 0.108
PaNss general symptoms 0.048 0.195
stress -0.001 0.314

Verbal fluency
age 0.034 0.493
sex 6.733 0.007
education, years 2.165 0.000
course of disease, years -0.270 0.056 #0.001
smoking/no smoking 2.047 0.464
PaNss positive symptoms 0.427 0.057
PaNss negative symptoms -0.193 0.294
PaNss general symptoms -0.170 0.277
stress 0.006 0.229

Note: Bold represents significant P-values.
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Table 2 Demographic and assessment results of sample 
characteristics in patients with schizophrenia (n=274)

Variables Mean ± SD or n (%)

age, years 33.93 ± 20.56
sex  

Male 134 (48.9%)
Female 140 (51.1%)

education, years 11.17 ± 2.78
smoking status

smoking 68 (24.8%)
No smoking 206 (75.2%)
course of disease 9.32 ± 7.25

PaNss symptoms
PaNss positive symptoms 18.97 ± 6.04
PaNss negative symptoms 18.81 ± 6.57
PaNss general symptoms 32.90 ± 9.92
stress 264.92 ± 209.39

cognitive function  
Verbal memory 10.57 ± 3.09
Working memory 17.15 ± 5.24
Motor speed 65.36 ± 14.11
Verbal fluency 58.93 ± 17.80
attention
executive function

36.66 ± 11.37
11.23 ± 4.11

composite score 199.89 ± 40.26
coping style  

Positive coping 10.49 ± 5.59
Negative coping 19.50 ± 6.82

Abbreviations: PaNss, Positive and Negative syndrome scale, sD, standard 
deviation.

The moderating effects of coping style 
on the relationship between stress and 
working memory
Outcome of the PROCESS macro for SPSS indicated that 

the assumption was partly justified for moderating effects 

of coping style. The model of positive coping as a mod-

erator variable was significant, R2=0.21, F(6, 267)=12.13, 

Table 3 Model results predicting moderation of coping style in the relationship between stress and working memory

Analysis Predictor Regression 
coefficient

Standard 
error

t P-value Lower limit of 
95% CI

Upper limit of 
95% CI

Model 1 education 0.391 0.104 7.069 0.000 0.530 0.940
 course of disease -0.107 0.039 -1.970 0.050 -0.155 0.000
 Negative symptoms -0.131 0.044 -2.370 0.018 -0.191 -0.018
 stress -0.111 0.001 -1.959 0.051 -0.006 0.000
 Positive coping -0.010 0.053 -0.177 0.860 -0.113 0.094
 interaction term 0.016 0.000 0.291 0.772 0.000 0.001
Model 2 education 0.390 0.110 6.700 0.000 0.519 0.951
 course of disease -0.100 0.039 -1.861 0.064 -0.149 0.004
 Negative symptoms -0.120 0.044 -2.175 0.031 -0.182 -0.009
 stress -0.072 0.001 -1.215 0.225 -0.005 0.001
 Negative coping 0.013 0.046 0.226 0.821 -0.079 0.100
 interaction term -0.122 0.000 -2.116 0.035 -0.001 0.000

Notes: stress measured by the social readjustment rating scale; positive coping and negative coping measured by the simple cope style Questionnaire (scsQ). interaction 
term is the multiplied effects of stress and positive coping (Model 1) and stress and negative coping (Model 2).

P,0.001. However, positive coping did not moderate the 

relationship between stress and working memory in the 

sample (see Table 3); furthermore, the interaction term did not 

strongly improve forecasting power of the model, ΔR2=0.00, 

F(1, 267)=0.05, P=0.772 (see Figure 1 and Table 3).

The model of negative coping as a moderator variable 

was significant, R2=0.23, F(6, 267)=13.55, P,0.001, and the 

interaction term obviously improved forecasting power of 

the model, ΔR2=0.013, F(1, 267)=5.16, P=0.035, indicating 

that negative coping moderated the relationship between 

stress and working memory (see Figure 2 and Table 3). The 

Johnson–Neyman technique showed that the moderating 

effect was not significant when the negative coping score 

was ,2.06 (equivalent to 21.56 in noncentered scores, and 

61.68% of all negative coping scores were below the cut-

off), but significant above this cutoff (38.32% of scores); 

this indicated that negative coping moderated the relation-

ship between stress and working memory in patients with 

schizophrenia when negative coping was high.

Discussion
To determine the association between stress and different 

dimensions of cognitive function, the study focused on 

whether coping style influences the effect of stress on cog-

nitive function in patients with schizophrenia. The results 

indicated that stress was related to working memory; this 

finding was consistent with that of the previous study. 

Another study indicated that excessive dopamine activity in 

the prefrontal cortex under stress had a negative impact on 

working memory in humans.29 In addition, this study also 

showed that negative coping moderated the relationship 

between stress and working memory, while positive coping 

did not. Specifically, individuals adopting high negative 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2019:15submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

528

Zhu et al

Figure 1 effects of stress on working memory plotted by low, mean, and high 
positive coping.
Note: low, mean, and high positive coping were mean - sD, mean, and mean + sD 
of positive coping scores.

Figure 2 effects of stress on working memory plotted by low, mean, and high 
negative coping.
Note: low, average, and high negative coping were mean - sD, mean, and mean + sD  
of negative coping scores.

coping demonstrated worse working memory when suffer-

ing from similar stress. These findings were limited only to 

negative coping, which was attributed to the fact that the 

interaction of positive coping and stress was not significantly 

related to working memory. This was partly in line with our 

original assumption, thus improving the credibility of the 

rationale of the stress and coping theory.30 However, it may 

not be the appropriate model from which to assess working 

memory impairment in those adopting more positive coping. 

This finding also suggests that negative coping may be a 

crucial intervention target to prevent further impairment 

of working memory for individuals with schizophrenia 

exposed to high stress.

Some studies on stress and cognitive impairment may 

help explain this phenomenon. Stress may lead to maladap-

tive responses that could elevate cortisol levels,31,32 which 

were significantly related to impaired memory function 

in schizophrenia.33 The maladaptive emotion regulation 

significantly predicted an increased affective and reduced 

cortisol response.34 In addition, stress was strongly associ-

ated with excessive expression of inflammatory factors such 

as tumor necrosis factor α, IL-8, and IL-10, which caused 

destruction of myelin sheath integrity and contributed to 

cognitive deficits.35,36 The cognitive deficits were strongly 

associated with the ineffective use of adaptive strategies, 

and the remediation of cognitive deficits contributing to 

ineffective adaptive strategies may facilitate reduced mood 

symptomatology.37 Therefore, maladaptive emotion regula-

tion strategies and cognitive function remediation may be 

essential to prevent further deterioration of symptoms and 

mood disorders for schizophrenia patients with more stress.

This study filled in the gaps of previous studies, in which 

clinical factors have influenced cognitive function in patients 

with schizophrenia,38,39 owing to the identification of relation-

ships between stress and cognitive function in patients with 

schizophrenia. More importantly, we identified a significant 

interaction in which negative coping moderated the relation-

ship between stress and working memory, which may be 

crucial in assessing working memory impairment risk and 

determining intervention targets. Furthermore, it may be 

beneficial to conduct working memory training programs 

with behavioral interventions to prevent further impairment 

of working memory in patients with schizophrenia exposed 

to more stress. These behavioral interventions might be 

effective especially in reducing negative coping in patients 

with schizophrenia exposed to serious stress, such as anxiety 

management,40 cognitive adaptation training,41 and Awareness 

and Coping with Emotion in Schizophrenia intervention.42

The present study has several limitations. It is impossible 

to elaborate any causal relationship through a cross-sectional 

study. The inpatients may have more serious symptoms than 

outpatients, which may introduce bias. However, quite a large 

sample size with sex distribution balanced, comparatively, 

makes it more possible for generalizability. The application 
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of self-report measures in studies makes it impossible for us 

to exclude the likelihood of symptoms bias in responding. 

These limitations may be reduced in the future through lon-

gitudinal studies by collecting more samples of outpatients 

and adopting multiple methods to evaluate series of variables 

to decrease the possibility of bias. Owing to the fact that 

psychotropic drug intake in the year prior to admission can-

not be a precise measure for the difference of medication 

adherence in individuals with schizophrenia, the psychotropic 

drugs were not included in the study. The inclusion criteria 

should include medication adherence in the future, which 

will help to accurately measure psychotropic drug intake of 

outpatients. In addition, the early life stress events were not 

restrained in the study because the brain nerve is malleable 

under the influence of behavior and environment over a long 

period,43 and because of the unclear relationship between 

early life events and cognitive function in the previous 

studies. It may be a good option to design controlled study 

for investigating the effect of early life events on cognitive 

function of patients with schizophrenia in the future.

Conclusion
These results showed that stress was related to working 

memory in one of the cognitive function domains. Nega-

tive coping moderated the relationship between stress and 

working memory only under high negative coping, while 

positive coping did not have the moderating effect. More 

specifically, more stress was associated with worse working 

memory only in those adopting high negative coping. The 

outcome of this study demonstrates that the evaluation for 

stress and coping styles might be necessary when assess-

ing cognitive function impairment risk in patients with 

schizophrenia. In addition, it may be beneficial to adopt 

collaboration interventions to prevent further impairment 

of working memory in patients with schizophrenia exposed 

to high stress.
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