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Purpose: This study examined the mediating effect of medication adherence self-efficacy (MASE) on the relationship between drug
attitude (DA) and medication adherence (MA) in patients with early psychosis.

Patients and Methods: A total of 166 patients, aged 20 years or older, and who had received treatment within 5 years of their initial
psychotic episode at a University Hospital outpatient center, participated in the study. Data were analyzed using descriptive statistics,
t-tests, one-way analysis of variance, Pearson’s correlation coefficients, and multiple linear regression. Additionally, a bootstrapping
test was conducted to determine the statistical significance of the mediating effect. All study procedures adhered to Strengthening the
reporting of observational studies in epidemiology (STROBE) guidelines.

Results: This study found a significant correlation between MA and DA (r=0.393, p<0.001), and between MA and MASE (r=0.697,
p<0.001). MASE had a partial mediating effect on the association between DA and MA. The model that integrated both DA and
MASE accounted for 53.4% of the variation in MA. Bootstrapping analysis indicated that MASE was a significant partial parameter
(lower limit confidence interval [CI] 0.114; upper limit CI 0.356). Further, 64.5% of the study participants were either currently
enrolled in college or had higher levels of education.

Conclusion: These findings could potentially lead to a more personalized approach to medication education and adherence,
considering the unique DA and MASE of each patient. By identifying the mediating effect of MASE on the relationship between
DA and MA, healthcare providers could tailor interventions to enhance the ability of patients with early psychosis to adhere to
prescribed medication regimens.

Keywords: drug attitude, early psychosis, mediating effect, medication adherence, self-efficacy

Introduction
Mental illnesses are conditions that occur mainly in puberty, with exacerbations and remission, and difficulties in
maintaining independence and social life. Schizophrenia, for example, is characterized by worsening symptoms within
the first 5 years of onset, followed by chronic symptoms during subsequent periods." Therefore, providing appropriate
interventions for functional restoration during the early stages of psychosis is crucial to prevent functional deterioration.
In recent years, there has been growing recognition of the critical period in the treatment of psychosis. Early detection
and intervention within 5 years of the initial psychotic episode positively impact patient prognosis. This critical period is
characterized by high levels of vulnerability and opportunities for maximum recovery.’

However, despite the importance of early intervention, previous studies have shown that many patients with
schizophrenia experience relapse, with 53.7% of patients relapsing after 2 years and 81.9% relapsing after 5 years,
largely due to discontinuation of drug treatment.*> Therefore, one of the main concerns during the early treatment of
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psychosis is whether patients receive sufficient drug therapy. Typically, nonadherence with drug therapy is reported as
40% within 1 year, and 75% within 2 years.® Such nonadherence leads to significant social and psychological
consequences and to a major influence on the disease;’” therefore, it is particularly important to help patients with
early psychosis engage in successful drug therapy to prevent remission and chronicity.

Medication adherence (MA) is a behavioral outcome that reflects the degree to which patients follow the prescribed
medication regimen, and is a significant predictor of treatment outcomes among individuals with early psychosis.® The
most effective treatment for early psychosis is long-term maintenance therapy with antipsychotic drugs, and patients who
follow their medication regimens consistently experience marked symptom improvement (55-81% decrease in
symptoms).'®'? However, even after experiencing high response rates to early drug therapy, patients with early
psychosis tend to overlook the importance of long-term maintenance therapy.'> Therefore, managing patients’ attitudes
towards drug therapy is crucial to improve MA rates.

A negative attitude towards drug therapy is the main reason why patients with psychosis often discontinue
treatment.'* However, a previous study in patients with schizophrenia admitted to hospital within 2 years of initial
diagnosis reported a treatment success rate of 64.3% for patients with a positive DA and who consistently received drug
treatment.” In addition, Hsieh et al reported that DA directly affects MA in individuals with schizophrenia residing in the
community,'” and previous several studies suggest that a positive DA can increase MA rates.®'® Thus, to improve MA in
patients with schizophrenia, healthcare professionals should adopt a personalized medication education approach that
considers individual DA, and health providers for patients with early psychosis should aim to increase DA to raise MA
and ultimately improve patients’ quality of life.

Medication adherence self-efficacy (MASE) reflects a patient’s confidence in taking medications regularly and
correctly, despite potential barriers or challenges.'” Although there has been limited research on MASE in patients
with psychosis, MASE is a significant factor that affects MA, particularly in patients with conditions such as hyperten-
sion and diabetes.'®'? According to Beebe et al, there was a strong correlation between MASE and MA in patients with
psychosis.?® The study found that patients who could self-administer medication had a higher likelihood of following
a prescribed medication regimen. Also, in the planned behavior theory, attitudes are manifested into behaviors through
beliefs as a mediator.”' Therefore, it is necessary to investigate whether MASE affects between DA and MA in patients
with early psychosis.

The goal of the current study was to explore whether MASE acts as a mediator between DA and MA in individuals
with early psychosis. The results of the study will be used as basic data to develop strategies to improve MA in patients
with early psychosis.

Materials and Methods
Study Design and Participants

This study applied a descriptive, cross-sectional, quantitative design, with a self-reported survey (including a Likert-scale
questionnaire), in patients with early psychosis using outpatient services.

Patients were aged >20 years and were using outpatient services at the Chonnam National University Hospital, South
Korea. The patients had a first psychotic episode and had been diagnosed with a schizophrenia spectrum disorder
(Diagnostic and Statistical Manual of Mental Disorders, 5th edition) by a psychiatrist. The onset of psychotic symptoms,
and subsequent treatment, occurred within a 5-year period.

Specific inclusion criteria comprised patients: currently undergoing outpatient treatment after being diagnosed with
schizophrenia following first-episode psychosis; taking antipsychotic drugs; and capable of understanding, writing, and
responding to the questionnaire independently. Exclusion criteria comprised: a score of >4 on the Clinical Global
Impression (CGI) scale,” as assessed by the case manager, to evaluate symptom severity and functional impairments;
any relationship between current symptoms and substance use or substance use disorder; other mental or neurologic
diseases; severe somatic diseases; difficulties in understanding and participating in the study due to cognitive dysfunc-
tion; and long-term injectable antipsychotic therapy.
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The sample size was calculated using the G*Power 3.1.9 program. A minimum sample size of 160 was required for
regression analysis using a significance level (a) of 0.05, power (1-) 0.85, effect size (medium) 0.15, and nine predictor
variables. The study collected a total of 190 data sets, including dropouts.

Procedure for Data Collection
Data were collected from June 1, 2019 to August 16, 2019. Patients with early psychosis at the outpatient center at
Chonnam National University Hospital were given the study rationale and provided written consent for voluntary
participation. The time taken to complete the study questionnaire was about 10—15 minutes, during the waiting period
before outpatient attention.

The questionnaire was provided to 190 patients. Overall, 24 patients were excluded for the following reasons:
receiving long-term injectable antipsychotic therapy (n=15); declined to participate (n=8); or not receiving drug therapy,
but continuing outpatient counselling (n=1). Thus, the total data set for the final analysis was 166 patients.

Survey Instruments

Previous research has shown that socio-demographic factors, such as educational, insurance, socioeconomic, and marital status,
and family relationships, are related to MA in patients with schizophrenia.”> Therefore, in this study, we investigated 11 socio-
demographic characteristics. To collect data, we used three self-reported instruments: DA, MASE, and MA. Before using these
instruments, we obtained permission from the original authors and translators via email.

Drug Attitude

DA was measured using the DA Inventory-10, translated into Korean.?*** This scale asks about attitudes towards drugs.
It comprises six items that evaluate subjective positive feelings regarding antipsychotic drugs, and four items that
evaluate subjective negative feelings. Questions answered “yes” are assigned one point, and those answered “no” are
assigned minus one point. The scores from the two sections are totaled and the final score is calculated. A positive final
score indicates a subjective positive response to the drug, and a negative score indicates a subjective negative response.
In this study, the Kuder-Richardson Formula 20 (KR-20) value was 0.70.

Medication Adherence Self-Efficacy

MASE was measured using the drug-related self-efficacy scale developed by Seo, revised by patients with mental illness, and
supplemented by Lee & Kim.?*?” This scale measures the type of drugs and administration times, the degree of drug-dosage
adherence, side effects, economic burden, and confidence in adhering to drug therapy despite its long-term nature. This scale
comprises a total of eight items measured on a five-point Likert scale from one point (“not at all”’) to five points (“always”), and the
total score ranges from 8—40, where higher scores indicate higher MASE; Cronbach’s o was 0.83.

Medication Adherence

MA measured the extent of adherence to medication by patients with mental illness, using the tool initially developed by
Thompson et al and translated and supplemented by Chang et al***° The scale comprises seven items, and questions are measured
on a five-point Likert scale, ranging from 7-35, where a higher score indicates higher MA; Cronbach’s o was 0.85.

Statistical Analyses
Data were analyzed using IBM SPSS version 25.0 (SPSS Inc.; Chicago, IL, USA). First, frequency analysis was performed to
identify demographic and clinical characteristics. Second, analysis of descriptive statistics was conducted to identify the mean and
standard deviation of research variables and skewness and kurtosis. Third, the #test and one-way ANOVA were used to examine
differences in MA by demographic characteristics. Fourth, Pearson’s correlation coefficient analysis was conducted to assess the
relationship between study variables. Fifth, to determine whether MASE served as a mediator between DA and MA, multiple
linear regression analysis was performed according to the method proposed by Baron and Kenny.*

Finally, the statistical significance of the mediating effect of MASE was verified using a bootstrapping method with the SPSS
Process Macro (model 4, version 3.4, written by Andrew F. Hayes).*' The bootstrapping method had a higher statistical power and
more accurate type I error rate than the Sobel test, even in small samples. Bootstrapping, as used in mediation, simply resamples
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data naively with replacement of several times (eg 5000) and, for each sample, estimates of the indirect effect are obtained.
Specifically, we calculated a 95% confidence interval (CI) with 5000 bootstrap resamples to determine if MASE helped to explain
the association between DA and MA in patients with early psychosis.

Ethical Considerations

This study was approved by the Institutional Review Board at Chonnam National University Hospital (IRB no. CNUH-
2019-156). The questionnaire was administered after obtaining written informed consent from all patients to participate.
All procedures were conducted in accordance with ethical standards of the Helsinki Declaration.

Results

Demographic Characteristics
Demographic characteristics for the study participants are shown in Table 1. Overall, 47.6% of participants were male, mean age
was 27.8 years, and 64.5% of participants were either currently enrolled in college or had higher education levels. Regarding

Table | Participant Characteristics, and Differences in Medication Adherence by Characteristics

Characteristic Category n (%) MA
Mean * SD t/F

Gender Male 79 (47.6) 30.11 + 441 —0.41
Female 87 (52.4) 30.40 + 4.72

Age (yrs) Mean + SD 27.76 + 7.66
20-29 118 (71.1) 29.73 + 4.88 2.05
30-39 30 (18.1) 31.30 + 3.57
4049 15 (9.0) 3220 + 3.19
250 3(1.8) 31.33 £ 252

Education status High school or less 43 (25.9) 30.30 £ 434 0.05
Undergraduate 107 (64.5) 30.27 + 4.66
Graduate 16 (9.6) 30.27 + 4.56

Marital status Single 152 (91.6) 30.12 + 4.66 -1.37
Married 14 (8.4) 31.86 = 3.11

Medical insurance Medicare 158 (95.2) 30.26 + 4.57 -0.07
Medicaid 8 (4.8) 30.38 + 472

Occupational status Unemployed 114 (68.7) 29.81 + 4.65 -1.89
Employed 52 (31.3) 31.25 £ 4.26

Socioeconomic status Low 34 (20.5) 29.06 + 4.98 2.27
Moderate 68 (41.0) 31.04 £ 343
High 64 (38.6) 30.08 + 5.25

Relationship with family Bad® 9 (5.4) 26.00 + 8.93 7.64%%%
Moderate® 30 (18.1) 28.70 + 4.97 a<b, ¢
Good* 127 (76.5) 30.94 + 3.77

Frequency of None 68 (41.0) 29.44 + 5.07 1.93

Hospitalization after Once 74 (44.5) 30.77 £ 4.27

Onset Twice or more 24 (14.5) 31.04 £ 3.63

Family history of mental illness No 138 (83.1) 30.22 £ 461 -0.25
Yes 28 (16.9) 30.46 + 4.39

Self-administered own medication No 51 (30.7) 28.63 + 5.02 —3.16%*
Yes 115 (69.3) 30.994.17

Age of first psychotic episode (yrs) Mean + SD 2542 +7.77

Notes: *p<0.01; ***p<0.001. *“Represent three groups used to examine the level of differences in relationship with family using the Scheffe
test as the post hoc analysis.
Abbreviations: MA, medication adherence; SD, standard deviation; F, F-value using one-way t, t-value using t-test ANOVA.
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relationship with the family, 127 participants (76.5%) responded “good”, and MA improved with higher ratings (F=7.64,
p<0.001). Mean age of the first psychotic episode was 25.4 years; 68 patients (41.0%) had never been hospitalized, and 98
(59.0%) had been hospitalized once or more. A total of 115 patients responded that they managed medication by themselves
(69.3%), which was significantly greater than the proportion who did not self-manage their medication (t=3.16, p<0.01).

Descriptive Statistics for Major Variables

Descriptive statistics for the major research variables are shown in Table 2. Mean scores for DA, MASE, and MA were 4.18,
33.44, and 30.27 points, respectively. All variables did not exceed an absolute value for skewness of 3.0, and an absolute value for
kurtosis of 10.0, thus satisfying univariate normality.

Correlations Between Major Variables

The relationships between major variables are shown in Table 3. MA showed a significant correlation with all variables.
Specifically, MA was positively correlated with DA (r=0.393, p<0.001) and MASE (r=0.697, p<0.001). Also, DA was positively
correlated with MASE (1=0.334, p<0.001).

Mediating Effects of MASE Between DA and MA

The results of the mediating effects of MASE on the DA and MA relationship in patients with early psychosis are shown in
Table 4. The regression analysis included variables that influenced MA, such as patient relationship with the primary caregiver, as
a covariate. The Durbin-Watson statistic ranged from 1.973-2.028, which was close to 2, and considered appropriate for the
independence of residual assumption; further, the variance inflation factor was <10, eliminating the issue of multicollinearity. The
three-step method was used to analyze the mediating effect. In the first step, we analyzed the effect of DA on MASE as a mediating
variable. This confirmed that DA had a significant effect on MASE ($=0.334, p<0.001). In step two, we analyzed the effect of DA
on MA as a dependent variable, and DA had a significant effect on MA (f=0.386, p<0.001). In the third step, MASE was added as
an independent variable, along with DA, and MA was added as a dependent variable: DA had a statistically significant effect on
MA (B=0.172, p<0.01), and MASE also had a significant effect on MA (=0.660, p<0.001). These results suggest that DA and
MA are partially mediated by MASE. DA explained 14.4% of the variance in MA, and the model including DA and MASE
explained 53.4% of the variance in MA.

Table 5 shows the direct and indirect effects of the mediating variable. As a result of the mediating-effect test, the
indirect effect of MASE on the relationship between DA and MA did not include zero between the lower limit value
(0.124) and the upper limit value (0.361) of the confidence level; therefore, this effect was statistically significant.

Table 2 Descriptive Statistics for Major Variables

Variables Range Mean * SD | Skewness | Kurtosis
Drug attitude —10to +10 | 4.18 + 431 -0.701 -0.008
Medication adherence self-efficacy 8 to 40 3344 £5.16 -0.919 2.284
Medication adherence 7 to 35 30.27 + 4.56 —1.395 3.393

Abbreviation: SD, standard deviation.

Table 3 Correlations Among Major Variables

Variables DA MASE MA

r r r

I. Drug attitude | - -
2. Medication adherence self-efficacy 0.334%%* | -
3. Medication adherence 0.393%%* 0.697%** |

Note: *p<0.001.
Abbreviations: DA, drug attitude; MA, medication adherence; MASE, medication adherence self-
efficacy; r, Pearson’s Correlation Coefficient.
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Table 4 Mediating Effects of MASE on the Relationship Between DA and MA

Step | Pathway B SE B t Adj. R? F

[ DA — MASE 0.399 0.058 0.334 4,532k 0.106 20.540%¥*

2 DA — MA 0.414 0.074 0.386 5.608%* 0.144 31.45| %%

3 DA — MA 0.184 0.058 0.172 3.200%* 0.534 104,689+
MASE — MA 0.575 0.047 0.660 12.31 3%

Notes: **p<0.01; ***p<0.001.

Abbreviations: DA, drug attitude; MA, medication adherence; MASE, medication adherence self-efficacy; B, unstandardized regression
coefficient; SE, standard error; B, standardized regression coefficient; t, t-value using t-test; Adj.Rz, Adjusted R-squared; F, F-value using
ANOVA.

Table 5 Verification of the Bootstrapping Mediation Effect

Medication Adherence Self-Efficacy B SE Bootstrap 95% CI
Indirect effect 0.230 0.061 0.124, 0.361
Direct effect 0.185 0.058 0.071, 0.298
Total effect 0.414 0.074 0.267, 0.560

Abbreviations: B, unstandardized regression coefficient; Cl, confidence interval; SE, standard error.

Discussion

This study attempted to explore the role of MASE in the relationship between DA and MA in patients with early
psychosis, and to critically examine relevant literature and empiric evidence to provide a comprehensive suggestion of
strategies to enhance treatment adherence.

The mean age of study participants was 27.8 years, which is similar to findings in previous studies in patients with
early psychosis.>? Patients were residing with their parents, with a significant proportion of patients having education
levels greater than high school. In 200 patients who participated in an early psychosis program in Calgary, Canada for 3
years, 87% of participants were single, 78% resided with their families, and mean age was 23.6 years.>> Thus, it is
necessary to provide mental health services to manage early psychotic symptoms, medication, and issues pertinent to
young adults, such as employment and family relationships. In addition, appropriate customized services are required to
meet patients’ needs regarding developmental stage, improved quality of life, and treatment outcomes.

This study showed high levels of DA and MA in patients with early psychosis: in particular, the mean score for DA
was 4.18 points, which was high compared to patients with chronic schizophrenia treated for more than 5 years (mean
2.99 or 3.96 points).***> Also, the mean score for MA was 30.27 points, which was slightly higher than the score
inpatients with chronic schizophrenia treated in hospital (mean 29.49 points).>> These results were considered attributable
to symptom remission and stable rates of maintenance therapy in most of the patients with early psychosis who
participated in the study. Our results also suggested a favorable effect for family support on MA in patients with first-
episode psychiatric problems.***” Our study findings may have been influenced by the young age of the participants and
their reliance on family support. However, Quach et al found that patients controlling versus not controlling their own
medication management had better MA.*® This suggests that patients who are actively involved in their own healthcare,
and who take responsibility for their own medication management, may be more likely to adhere to their medication
regimens. In addition, interventions that focus on supportive counseling and motivational treatment could be effective in
improving MA in patients with early psychosis who manage their own medication. Therefore, we recommend that
healthcare providers encourage both family support and self-management of medication to enhance MA in this
population.

Our study also revealed strong correlations between DA and MA in patients with early psychosis, which agrees with
a previous study.>® Patients’ negative DAs during first-episode psychosis are reportedly the most powerful predictors of
poor MA at 1 and 2 years of follow-up.** The most frequent reasons for negative DAs are denial of illness, rejection of
the need for medication, no perceived benefit from medication, and fear of stigma and substance abuse.** Nevertheless,
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to some extent, the beneficial effects of antipsychotic drugs have changed patients’ views and made it easier for patients
to adhere to drug therapy.41 Thus, to improve MA among patients with schizophrenia, healthcare professionals should
adopt for a personalized medication education approach that considers individual DA.

MASE in patients with early psychosis had a positive correlation with DA and MA in this study. Consequently, the
higher the MASE, the higher the DA and MA, which is similar to previous studies,'”*' in which MA and MASE scores
were significantly correlated. These results provide evidence of planned behavior, whereby adherence intent is deter-
mined, in part, by perceived behavioral control, which reflects the level of confidence in one’s own ability to modify
behavior.*? Perceived behavioral control was “operationalized” as MASE in this study. That is, the higher a patient’s
MASE, the higher was MA. Thus, we should encourage MA in patients with early psychosis by increasing MASE.

Finally, the main contribution of this study is to highlight that DA may affect MA in patients with early psychosis via
a mediating mechanism of MASE. Our study suggests that DA explained 14.4% of the variance in MA, and the model
including DA and MASE explained 53.4% of the variance in MA. We found that DA directly affects MA, and MASE
indirectly affects MA. DA level was a unique predictor of MA in patients with mental health problems. Unequivocally,
DA and MA are closely related.*® Adherence studies in schizophrenia also consistently reported that service users’
beliefs about MASE had primacy over side effects in influencing MA.** Above all, MASE will have a positive effect in
patients with early psychosis who are in a critical period of clinical treatment. Importantly, MASE will likely contribute
to improvements in the quality of psychiatric nursing care and patient-centered nursing. Our findings emphasize the
importance of developing patients” MASE in fostering improvements in patient quality of care.

These study findings reveal a noteworthy association between DA, MASE, and MA, whereby MASE partially
mediated the relationship between DA and MA. These results suggest that interventions aimed at enhancing MASE
may indirectly augment the impact of DA on MA. However, it is crucial to devise and implement education and
intervention strategies for promoting MASE, and to verify the effectiveness of such strategies through randomized
controlled trials. Such trials could facilitate the establishment of causal relationships between DA, MASE, and offer
insights for developing effective interventions to improve MA in patients with early psychosis.

A limitation of our research is the cross-sectional study design, which allows relationships between variables to be
identified at one timepoint only and does not allow causal relationships among variables to be established. Therefore, to
better understand adherence in patients with early psychosis, longitudinal designs are recommended for future studies. In
addition, data from the analyses in this study were excluded for 12.6% of participants. As missing data may have affected
the study results, careful interpretation is required.

Conclusion

In this study, MASE was identified as a major predictor of MA, and also had a partial mediating effect on DA and MA, in
patients with early psychosis. Therefore, to improve MA in patients with early psychosis, MASE should be improved by
developing and implementing appropriate intervention programs. Education on medication should be provided to build
an internal motivation to promote MASE.
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