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Purpose: Several studies have explored the relationship between level of education and medication adherence, as well as the
relationship between level of education and cognitive function. However, there have been few studies on the relationships between
level of education, cognitive function, and medication adherence. This study aimed to explore whether cognitive function has
a mediating effect between level of education and medication adherence in patients with schizophrenia.

Patients and Methods: A total of 329 participants were included in this study. Cognitive function was assessed using the Brief
Assessment of Cognition in Schizophrenia, and medication adherence using the Medication Adherence Questionnaire. The relation-
ships between the clinical factors and cognitive function that contributed to medication adherence were tested through multivariable
linear regression analysis. The mediating effect of medication adherence was tested using the bootstrapping approach with the
PROCESS macro.

Results: Family history, insight and executive function were associated with medication adherence in individuals with schizophrenia,
and executive function had a mediating effect between level of education and medication adherence.

Conclusion: Adopting specific education programs that promote cognitive development as well as actively intervening in executive
function might be conducive to improve medication adherence in patients with schizophrenia.

Keywords: antipsychotic adherence, mediating effect, neurocognition, executive function, severe mental disorders

Introduction
Most individuals with schizophrenia receive long-term treatment with antipsychotic medication. However, approximately
half of these individuals experience a relapse and have to be hospitalized due to poor medication adherence.! These
incidents are associated with poor functional outcomes and increased costs of care for those with schizophrenia.”
Therefore, clarifying the factors that affect medication adherence is crucial for formulating intervention programs and
improving adherence. Insight, medication beliefs, knowledge gaps, types of antipsychotics, medication side effects, and
psychiatric symptoms were identified as the key influencing factors of medication adherence.>* Although the aspects
associated with medication adherence in patients with schizophrenia have been extensively studied, there is still very
little known in respect of the relationship between the level of education, cognitive function and medication adherence.
Cognitive impairment is a key feature of schizophrenia, especially when we consider working memory, attention,
executive function, verbal memory, processing speed, and verbal fluency.” Medication adherence is defined as the extent
to which the doses a patient takes, the methods of taking the medication and the intervening time periods between the
taking of doses are consistent with the agreed recommendations of the prescribing medical practitioner.® Currently, there
have only been a few studies conducted that have assessed the relationship between cognitive function and medication
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adherence. The five studies we were able to locate used different measures, putative predictors of adherence and study
designs, and obtained conflicting results. EI-Missiry et al assessed 109 patients with schizophrenia using the Wechsler
Adult Intelligence Scale (WAIS), Wechsler Memory Scale-Revised (WMS-R) and Wisconsin Card Sorting Test
(WCST).” Six months later the same patients were assessed using the Brief Adherence Rating Scale (BARS). The
results indicated that the total performance intelligence quotient (IQ), verbal memory and executive function were
associated with non-adherence to medication regimen. Robinson et al found that patients with first-episode schizophrenia
who had poorer premorbid cognitive function were more likely to stop taking their antipsychotic medication and that
better executive function decreased the likelihood that patients would discontinue maintenance medication after a first
relapse.® Jeste et al assessed 110 middle-aged and elderly patients with schizophrenia using the Medication Management
Ability Assessment (MMAA) and Mattis’ Dementia Rating Scale (DRS), and found that global cognitive function,
conceptualization and memory, were related to an individual’s capacity to comply with medication regimens.” Jénsdottir
et al evaluated 166 outpatients with schizophrenia using a comprehensive neuropsychological test battery as well as
blood samples and reported that there was no association between neurocognition and adherence behaviour.'” Brain et al
evaluated 112 outpatients with schizophrenia and schizophrenia-like psychosis using a comprehensive neuropsycholo-
gical test battery and a Medication Event Monitoring System for a period of 12 months and reported that there was no
association between global cognitive function and non-adherence.'' Given the inconsistency of published data on the
relationship between cognitive function and medication adherence, we submit that it is necessary to address this gap in
the research in this area of study.

The level of education plays an important role in an individual’s life and is closely related to cognitive function and
medication adherence. The neuroplasticity theory posits that the brain still has the capacity in adulthood to grow, evolve
and undergo structural and functional changes in response to environmental stimulation and behaviour training.'? The
number of years of formal education completed by an individual is positively correlated to their cognitive function
throughout adulthood.'* The educational experience provides students with opportunities to develop “cognitive control”
or the skills necessary for inhibiting inappropriate thoughts and actions in favour of those more appropriate to the task at
hand.'*"> Training with cognitive tasks during educational attainment may lead to plasticity in prefrontal regions.'®
However, individuals who have schizophrenia experience cognitive impairment at the onset of the disease and so most
individuals with schizophrenia show poorer academic achievement and are less likely to enter higher education than their
normal peers.'” Some studies have found that a patient’s level of education is associated with their medication
adherence.'® 2 Patients who exhibit poor medication adherence generally have higher incidence of relapse and read-
missions, which may limit the patients’ opportunities to study further and obtain a higher level of education.”’ A low
education level is also a disadvantage as it may hinder understanding of the features of a certain medication and the
treatment framework, and may even inhibit the establishment of a positive attitude toward medications, which may
further affect a patient’s medication adherence.*>

Cognitive development theory posits that human cognitive development is not only demonstrated by an increase in
knowledge, but also in the growth and enhancement of the cognitive structure, and learning is associated with the
improvement and development of this cognitive structure.”> This cognitive structure is formed in the earlier learning
stages, and then transferred to the next stage for improvement and development. Therefore, we propose the theoretical
framework that a higher level of education enhances an individual’s ability to respond to medication information
stimulation by improving their cognitive function, and in turn this will increase medication adherence (See Figure 1).
Based on this theoretical framework, this study proposes the hypothesis that a higher level of education enhances
medication adherence by improving the cognitive functioning of schizophrenia patients. We propose that the ability of
patients with schizophrenia to adhere to medication regimens depends on their cognitive ability to sort out, summarize
and understand information relating to their medication, and learning is associated with the improvement and develop-
ment of cognitive functioning.

Although much research has been conducted on the relationship between level of education and medication
adherence, as well as on the relationship between level of education and cognitive function, there have been few studies

that have focused on the relationship between the three factors. This study aims to explore two major questions. First, we
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Figure | Theorized model of the relationship between level of education and medication adherence as mediated by cognitive domains.

explored which cognitive domains affected medication adherence in patients with schizophrenia. Second, we investigated
the mediating effect of the cognitive domains on level of education and medication adherence.

Materials and Methods

Participants

The possible participants of our study were 412 inpatients with schizophrenia at the Ningxia Mental Health Centre in
Ningxia, China. The inclusion criteria were as follows: Participants 1) had to be between the ages of 18 and 60 years; 2)
had to have a confirmed diagnosis of schizophrenia that has been rendered on the basis of a structured clinical interview
in accordance with the International Classification of Diseases and Related Health Problems, 10th revision (ICD-10);** 3)
had to be capable of completing the assessments, as measured by the Positive and Negative Syndrome Scale (PANSS),
the degree of thinking disorder is less than severe (the scores of items P2, P3, P5 and G9 <6 points); 4) had to have
received antipsychotic medication for at least six months prior to participation in the study. The exclusion criteria were as
follows: 1) any mental retardation, organic central nervous system disorders, severe somatic disorders; 2) received
modified electroconvulsive therapy (MECT) within 3 months prior to assessment in the study; 3) pregnant or lactating; 4)
substance-related disorders.

Approximately 83 patients were excluded because they did not meet the inclusion criteria or they met the criteria for
exclusion. Of these 30 patients did not meet the inclusion criteria (age: n=6; the scores of items P2, P3, P5 and G9 >6
points: n=16; antipsychotic medication for at less six months: n=8) and 18 patients met the exclusion criteria (severe
somatic disorders: n=4; organic central nervous system disorders: n=3; substance-related disorders: n=4; received MECT
within 3 months: n=5; pregnant or lactating: n=2). In addition, 35 patients who met the inclusion criteria refused to
participate (see Figure 2). Finally, a total of 329 participants signed the informed consent form and agreed to take part in
our study.

Measures
The Chinese version of the Brief Assessment of Cognition in Schizophrenia (BACS) was used to assess the participants’
cognitive function due to its high test-retest reliability, high internal consistency, acceptable concurrent validity, and good
discriminant validity.?>*® The domains of cognition which were assessed included working memory, attention, executive
function, verbal memory, motor speed, and verbal fluency. The following assessment tools were used: Digital Sequencing
(DS) Test, Symbol Coding (SC), Tower of London (TL), Learning (LL) Test, Token Motor (TM) task, Category
Instances, and Controlled Oral Word Association (COWA) test. Higher scores reflected better cognitive functioning in
the corresponding dimensions.

The Medication Adherence Questionnaire (MAQ) was used to assess the participants’ medication adherence.”’ The
MAQ is a structured, self-reported medication adherence measure containing four items. The items are as follows: Item
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[ Assessed for eligibility (n=412) ]

Excluded (n = 83)

®  Not meeting inclusion criteria(n=30)

A 4

®  Meeting exclusion criteria(n=18)

®  Declined to participate (n=35)

A 4

329 participants consented and

attended the questionnaire survey

:{ Incomplete test results (n = 0) ]

Y

329 valid questionnaires
(329 were analysed)

Figure 2 Sample flowchart.

1: Did you ever forget to take your medication? Item 2: Were you careless sometimes about taking your medicine? Item
3: Did you sometimes stop taking your medication when you felt better? Item 4: Did you sometimes stop taking your
medication when you felt worse? The response for each item is scored as 1=yes or 2=no. Higher scores reflect better
medication adherence.

The Positive and Negative Syndrome Scale (PANSS) was used to measure the participants’ symptom severity. It was
utilized to evaluate positive symptoms, negative symptoms and general symptoms of schizophrenia.?® Both the positive
and negative symptoms scales consist of seven items. The score for each item ranges from 1 to 7 points. Higher scores
indicate that the participant is experiencing more severe symptoms.

The Insight and Treatment Attitudes Questionnaire (ITAQ) was used to assess the insight of individuals with
schizophrenia.?® This assessment tool was developed to measure a patient’s awareness of their illness and attitude towards
treatment. The ITAQ consists of 11 items which are rated on a scale ranging from 0 to 2. Higher scores reflect greater insight.

Data pertaining to the sociodemographic characteristics of the participants (such as age, gender, occupation and level
of education), the onset and progression of the disease, family history of schizophrenia, dose of antipsychotic medication,
types of antipsychotics, as well as history of tobacco smoking were obtained from the participants’ medical records. The
participants’ level of education was calculated by adding the number of years they spent receiving a formal education.
Limited by the national medical insurance policy, all the participants in this study were from the same administrative
region, which adopts the same education system.

According to the records of medication side effects in the participants’ medical records, the occurrence of serious
effects on function of body or serious complications more than once a week was defined as key medication side effects
(See Supplementary Table 1). According to the World Health Organization Framework Convention on Tobacco Control

(WHO FCTC),*® we defined smokers as those individuals who smoked more than four cigarettes per week continuously

or cumulatively for more than six months.

Procedures
The participants were inpatients who were recently admitted to the hospital. To minimize the impact of in-hospital
treatment and symptoms during the acute phase on our assessments, the patients were evaluated by a psychiatrist and two
psychologists during the second week after their admission.

Patients’ assessments were conducted in a quiet room following a fixed sequence of events. First, individuals were
identified as potential participants by a psychiatrist, and they signed the informed consent form before completing the
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questionnaire survey. Then, the participants’ psychiatric symptoms and insight were assessed by a psychiatrist by way of face-
to-face interviews. Finally, the participants completed the MAQ, and their cognitive function was assessed by two psychol-
ogists based paper-pencil. The Pearson correlation coefficient was used to measure the inter-rater reliability (r=0.92).

The psychiatrist received training on inclusion and exclusion criteria, evaluation order, and assessment methods for
PANSS and ITAQ prior to the start of the study. Two psychologists received training on evaluation order as well as
assessment methods for MAQ and BACS prior to the start of the study.

Statistical Analyses

We performed descriptive statistical analysis to describe the sample characteristics of the participants, categorical
variables were described as percentages and quantitative variables as mean + standard deviation (SD). Multivariable
linear regression analysis was used to analyse possible correlations among the sociodemographic characteristics, clinical
factors, cognitive function and medication adherence. Based on the previous studies on the influencing factors of

medication adherence in patients with schizophrenia and the theoretical framework of this study,>*>'!

the following
variables: age, sex, family history, duration of disease, level of education, tobacco smoking, dose of antipsychotic
medication, types of antipsychotics, medication side effects, PANSS scores, occupation, insight and each domain in
BACS were set as the independent variables after discussion by a group of experts. Medication adherence was set as the
dependent variable. The independent variable sex was assigned as “male =07, “female =1"; family history was assigned
as “no =07, “yes =1”; medication side effects was assigned as “no =07, “yes =1"; the dummy variable of type of
antipsychotics was assigned as first generation antipsychotics+second generation antipsychotics (FGA+SGA): “SGA=0",
“FGA+SGA=1", “SGA+SGA=0" and second generation antipsychotics+second generation antipsychotics (SGA+SGA):
“SGA=0", “FGA+SGA=0", “SGA+SGA=1"; tobacco smoking was assigned as “no =07, “yes =1"’; occupation was
assigned as blue-collar work: “unemployed=0", “blue-collar work=1", “white-collar work=0" and white-collar work:
“unemployed=07, “blue-collar work=0", “white-collar work=1".

The results of collinearity diagnostics showed that the variance inflation factor (VIF) for all independent variables
was between 1 and 2. As the multiple linear regression analysis indicated a significant correlation between executive
function and medication adherence, the mediating role of executive function was explored further. Spearman correlation
analysis was used to analyse the relationships between level of education, executive function and medication adherence.
These two steps were performed using SPSS.*?

A bootstrapping approach with the PROCESS macro for SPSS was used to analyse the mediating effect of executive
function on level of education and medication adherence in individuals with schizophrenia.*> A bootstrap sampling
procedure was used to determine the significance of indirect effects.®® The bootstrapping procedure used generated 5000
samplings from the original data set (N = 329) by random sampling that made it possible to obtain 95% bias-corrected
confidence intervals (BcCI), which indicate the existence of a significant indirect effect in the case of not containing the
zero. Level of education was set as the independent variable, medication adherence was set as the outcome variable, and
executive function was set as the mediation variable. Based on the results of multivariable linear regression analysis and

. - 3,431
previous studies,”™

age, family history, insight, dosage of antipsychotics, types of antipsychotics, medication side
effects, psychiatric symptoms were also included as covariates in the analysis of mediation effect. In our analyses, we

used a 95% confidence interval (CI).

Results

Sample Characteristics

In our study we analysed data collected from 329 adults with schizophrenia; 160 participants were male (48.6%) and 169
were female (51.4%). The average age was 33.42 years old (SD = 9.36), the average course of disease was 9.76 years
(SD = 7.25), the average level of education was 11.55 years (SD = 3.12), and medication adherence was medium, with an
average score of 5.91 (SD = 1.34). The descriptive statistics of the cognitive function and clinical variables of the
participants are presented in Table 1.
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Table | Demographic and Assessment Results of Patients with
Schizophrenia (N = 329)

Variables Mean  SD or N (%)
Age (y) 3342 £ 9.36
Gender

Females 169 (51.37%)

Males 160 (48.63%)
Family history

No family history 271 (82.37%)

Family history 58 (17.63%)
Course of disease (y) 9.76 £ 7.25
Occupation

Unemployed 102 (31.00%)

Blue-collar work 144 (43.77%)

White-collar work 83 (25.23%)
PANSS positive symptoms 18.39 £ 6.15
PANSS negative symptoms 17.94 + 6.91
PANSS general symptoms 31.46 £ 9.83
Chlorpromazine equivalent (mg/d) 416.54 + 190.75
Types of antipsychotics

SGA 229(69.60%)

SGA+FGA 26(7.90%)

SGA+SGA 74(22.49%)
Medication side effects

No medication side effects 236(71.73%)

Medication side effects 93(28.27%)
Tobacco smoking

No tobacco smoking 240 (72.95%)

Tobacco smoking 89 (27.05%)
Medication adherence 591 + 1.34
Level of education (y) 11.55 £ 3.12
Cognitive function

Working memory 16.78 * 5.46

Attention 36.19 £ 11.59

Executive function 11.20 £ 442

Verbal memory 10.29 + 3.28

Motor speed 64.49 + 15.02

Verbal fluency 58.24 + 17.64
Insight 22.10 + 6.32

Note: Data are presented as means * standard deviation (Mean * SD) or numbers (N).
Abbreviations: FGA, first generation antipsychotics; SGA, second generation
antipsychotics.

Potential Covariates

The results of the regression analysis detected correlations among age, family history, insight and medication
adherence. However, there were no significant correlations among sex, duration of disease, dosage of antipsy-
chotics, types of antipsychotics, medication side effects, psychiatric symptoms, tobacco smoking, occupation,
level of education, verbal memory, working memory, attention, motor speed, verbal fluency, and medication
adherence (See Table 2). Thus, age, family history and insight were also included as covariates in the analysis of
mediation effect.
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Table 2 Multiple Regression Analysis of the Cognitive Function with Medication Adherence in Patients with Schizophrenia

B r p value* | R?Adjusted | Model p value®
Medication adherence | Age —0.180 —0.142 0.013
Sex —0.128 —0.109 0.057
Duration of disease (y) 0.065 0.052 0.360
Family history —0.196 —0.206 <0.001
Chlorpromazine equivalent (mg/d) —-0.013 —0.011 0.854
Medication side effects 0.073 0.057 0318
Types of antipsychotics
SGA+FGA —0.012 —0.012 0.831
SGA+SGA 0.059 0.061 0.285
PANSS positive symptoms —0.059 —0.048 0.398
PANSS negative symptoms 0.004 0.003 0.954
PANSS general Symptoms —0.049 —0.036 0.529
Cognitive function 0.129 <0.001
Working memory 0.047 0.040 0.484
Attention 0.048 0.038 0.508
Executive function 0.228 0.221 <0.001
Verbal memory —0.110 —-0.095 0.097
Motor speed —0.084 —0.078 0.174
Verbal fluency 0.037 0.033 0.561
Insight 0.118 0.121 0.033
Smoking/ no smoking 0.113 0.103 0.072
Occupation
Blue-collar work 0.046 0.040 0.482
White-collar work 0.117 0.093 0.102
Level of education (y) 0.052 0.041 0.475

Notes: *Bold represents significant p value. B, standardized partial regression coefficient; r, correlation coefficient.
coefficient.
Abbreviations: FGA, first generation antipsychotics; SGA, second generation antipsychotics.

; R%, square sum of the multiple correlation

The Correlation Between Cognitive Function and Medication Adherence
The results of the regression analysis detected correlations between executive function and medication adherence.

However, there were no significant correlations among verbal memory, working memory, attention, motor speed, verbal

fluency, and medication adherence (see Table 2).

The Correlation Between Level of Education, Medication Adherence and Executive

Function
As indicated in Table 3, our results showed that level of education (r = 0.286, p < 0.01) was positively associated with

executive function, and medication adherence (r = 0.183, p < 0.01). Executive function was also positively associated
with medication adherence (r = 0.270, p < 0.01).

Table 3 Correlation Analysis of Level of Education, Medication

Adherence and Executive Function

Variable

Level of Education

Medication Adherence

Level of education
Medication adherence

Executive function

0.183%*
0.286%*

0.270%*

Note: *p<0.01.

Neuropsychiatric Disease and Treatment 2023:19

https:

Dove!

2445


https://www.dovepress.com
https://www.dovepress.com

Zhu et al Dove

The Mediating Effect of Executive Function on the Relationship Between Level of

Education and Medication Adherence

Table 4 and Figure 3 present the bootstrap results of the mediating effect of executive function on the relationship
between level of education and adherence to medication regimen. As shown in Table 4 and Figure 3a, the level of
education was associated with medication adherence (8 = 0.069, 95% [0.022, 0.116]). As shown in Table 4 and
Figure 3b, the indirect effect (§ = 0.021, 95% [0.009, 0.042]) was significant, accounting for 30.43% of the total effect.
The level of education - executive function path (8 = 0.353, 95% [0.204, 0.502]) and the executive function - medication
adherence path (8 = 0.062, 95% [0.029, 0.094]) were significant. When introducing executive function as a mediator, the
direct effect for level of education - medication adherence path (B =0.048, 95% [0.001, 0.095]) was also significant,
accounting for 69.57% of the total effect, indicating partial mediation of executive function on level of education and
medication adherence.

Discussion

Most of the studies already published on this topic only explored the influence of cognitive function on medication
adherence in individuals with schizophrenia.”>> Some studies have suggested that higher cognitive function may be
required to maintain adherence to treatment plans and medication schedules.*®*” However, few studies have inves-
tigated the relationship between level of education, cognitive function and medication adherence in patients with
schizophrenia. Our results contribute to the reasoning that executive functioning and level of education may play an
essential role in the medication adherence. More importantly, our findings filled a gap in the existing literature in terms
of the mediating effect of executive function, which might be crucial to improving medication adherence and
determining intervention targets.

Our results indicate that executive function is positively associated with medication adherence, which is consistent
with the findings in previous studies.”®>° Executive functioning is a set of cognitive processes, including attentional
control, cognitive inhibition, and cognitive flexibility, which are necessary for selecting and successfully monitoring
behaviours to achieve chosen goals.*® Previous studies have indicated that executive function plays an important role in
patients’ ability to manage complex medication regimens and was an important factor in individual motivations for
medication adherence.® However, no cognitive domains, such as memory or attention, other than executive function were
associated with medication adherence. This inconsistency may be due to the heterogeneity in the participants, the
methods used to measure medication adherence and cognitive function, or the study design.”*!

The results also showed that level of education was positively related to executive function.***> The development of
individual intelligence is the result of the combined effect of innate and acquired factors according to the cognitive

Table 4 Mediation Effect of Executive Function on the Relationship Between Level of Education and Medication
Adherence (N=329)

Path Standardized SE Bootstrap 95% CI Relative Effect

Effect Value . . Value (%)
Lower Limit | Upper Limit

Total effect

Education —Medication adherence 0.069** 0.024 0.022 0.116 -

Direct effect

Education— Executive function 0.353%** 0.076 0.204 0.502 -

Executive function —Medication adherence 0.062%+* 0.017 0.029 0.094 -

Education— Medication adherence 0.048* 0.024 0.001 0.095 69.57(0.048/0.069)

Indirect effect

Education —Medication adherence 0.021** 0.009 0.009 0.042 30.43(0.021/0.069)

Notes: Number of bootstrap samples for bias corrected bootstrap confidence intervals: 5000. The mediation model included age, family history, insight,
dosage of antipsychotics, types of antipsychotics, medication side effects, psychiatric symptoms were also included as covariates. The 95% Cl for the result
was produced with the bias corrected, *p<0.05, *p<0.01, ***p<0.001.

Abbreviations: SE, standard error; Cl, confidence interval.
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0.069%**
(a) | Level of education »| Medication adherence
(b)
Executive function
0.353%** 0.062%**
0.048%*
Level of education Medication adherence

A 4

Figure 3 A mediation model of the role of executive function in the relationship between level of education and medication adherence in patients with schizophrenia.
Notes: (a) The total effect (level of education predicting medication adherence). (b) The indirect effect (with executive function as mediator), effect value=0.02|**. The
mediation model included age, family history, insight, dosage of antipsychotics, types of antipsychotics, medication side effects, psychiatric symptoms were also included as
covariates. *p<0.05, **p<0.01, ***p<0.001.

development theory.** Although subtle cognitive deficits in childhood and adolescence of individuals with schizophrenia
prior to the onset of psychosis may lead to lower academic achievements,** the organisational structure of cognition can
still be gradually formed during children’s acquired learning activities.*® Training in attentional control, verbal learning
and memory, as well as cognitive flexibility and problem solving during the education process may contribute to an
improvement in executive functioning for individuals with schizophrenia, and patients with better executive functioning
may have access to higher levels of education.

We submit that our findings that level of education was not related to medication adherence in multivariable
regression analyses, whereas it was related to medication adherence in the correlation analyses was quite peculiar.
A possible reason for this contradictory outcome is that level of education is not the only factor associated with
medication adherence; there are other factors linked to medication adherence, such as executive function, family history
and insight. These findings are consistent with the results of previous studies.**® It is possible that patients with good
insight may be more likely to be compliant with their mental healthcare practitioner’s plan and to adhere to their
medication treatment as prescribed.*” The complex interactions among these factors influences medication adherence in
patients with schizophrenia. As we have proposed in this study, the cognitive domains may have a mediating effect
of level of education and medication adherence. Based on these findings and previous studies,* age, family history,
insight, dosage of antipsychotics, types of antipsychotics, medication side effects, and psychiatric symptoms were
included as covariates in the mediation model.

The analysis of the mediating effect indicated that the participants’ executive functioning played a partial mediating role
on the relationship between level of education and medication adherence. Considering the three variables are intercorrelated,
we further tested a mediation model with executive functioning as an independent variable and level of education as
a mediation variable. We found that the indirect effect with level of education as mediation variable was significant (See

Supplementary Table 2), indicating the mediation model with level of education as a mediation variable may be valid.
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Partial mediation of this model revealed that level of education was not only directly related to medication adherence, but
also indirectly affected medication adherence through the mediating effect of executive function. It has been found that
patients with a low level of education often have a worse understanding of the treatment framework and have less access to
health care knowledge, which is not conducive to the improvement of medication adherence for these patients.*® In addition,
patients with a low education level often earn less, have less access to health care resources, have worse living conditions,
and face more stressful life events. None of these factors are conducive to improving access to medical resources, motivation
to adhere to treatment, and treatment attitude for patients with low education level.* Poor executive functioning can lead to
worse formal thought disorder and worse daily functioning capability, which are not conducive to improving the medication
adherence.”™" This study suggested that the individualization of comprehensive interventions should be adopted to improve
medication adherence among patients with schizophrenia. Such interventions include cognitive remediation therapy to
improve neurocognitive abilities and specific education programmers.**>

This study is not without limitations. First, as a cross-sectional study, it was impossible to imply any causal
relationship. Second, as we used self-administered questionnaires, there might be bias in the participants’ report-
ing. However, to minimize recall bias and reporting bias, we compared MAQ results with the information relating
to the participants’ medication in their medical records. When the MAQ results were inconsistent with the medical
records, the participant’s attending psychiatrist communicated this with his or her guardian and obtained the
correct information. Third, readmitted participants tended to demonstrate worse medication adherence than other
participants, which may induce bias. However, we submit that our relatively large sample size would have reduced
this bias to some extent as participants would have had various reasons for being readmitted, not only medication
non-adherence. Finally, cognitive function was assessed during the acute phase. Some longitudinal studies showed
that cognitive functioning, including executive functioning, can be altered with the change of symptoms in patients
with schizophrenia over time.”*’ However, studies that attempted to separate cognitive impairment present
during active periods versus the persistent cognitive deficits in symptomatic remission have remained scarce.
The available evidence is indicative of severe attentional impairments during active periods and during sympto-
matic remission, but show decreasing demands on attentional effort during active periods.’® While attention,
working memory, and executive function imply separable systems, executive control is realized through an
integration of selective attention and working memory in the service of behavioural goals.’*** Thus, psychosis
or illness severity is a confounder for executive function and medication adherence and these were included as
covariates in the mediational analyses. To address these limitations, we suggest that future research should adopt
a longitudinal research design and multi-method data acquisition strategies to decrease the possibility of bias.

Conclusions

We found positive correlations between level of education, executive function, and adherence to medication regimen, while
executive function was found to partially mediate the relationship between level of education and medication adherence. We
submit that the goal of improving medication adherence may be achieved through cognitive remediation therapy as well as
specific education programmers that promote cognitive development in patients with schizophrenia.
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