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Abstract
Aim: Medication adherence is important for achieving functional recovery from schiz-
ophrenia and is commonly assessed using the Drug Attitude Inventory- 30 (DAI- 30). 
Subscales of the DAI- 30, including “awareness of the need for medication,” “awareness 
of the effects of psychiatric drugs,” and “impression of medication,” have been used to 
assess medication adherence. To determine which of these subscales are associated 
with the prognosis of schizophrenia, this study followed patients with schizophrenia 
to identify the prognosis and examine the subscales related to “recovery.”
Methods: In total, 89 patients were recruited, 78 of whom were registered in the 
study. After assessing adherence using the DAI- 30, Positive and Negative Syndrome 
Scale and Global Assessment of Functioning scores were assessed at 0 and 24 week 
to define the functional prognosis.
Results: At the end of the 24- week follow- up period, 36% of patients showed re-
covery from schizophrenia. A comparison of subscales revealed that the score for 
“impression of medication” was significantly higher in the recovery than in the non- 
recovery group. Logistic regression analysis identified only the “impression of medica-
tion” score as being predictive of recovery.
Conclusion: The results indicated that among the three DAI- 30 subscales, “impres-
sion of medication” was the most closely associated with recovery in patients with 
schizophrenia.
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1  |  INTRODUC TION

The longitudinal course in patients with schizophrenia is defined 
by a combination of social functioning and psychotic symptom se-
verity. A previous study suggested the concept of “recovery” from 
schizophrenia, which is defined as a high degree of social adaptation, 
in addition to remission of clinical symptoms.1 “Recovery” has also 
been found to be achieved in approximately 30% of patients with 
schizophrenia.2,3

The discontinuation of antipsychotic drugs is known to increase 
the risk of schizophrenia relapse almost fivefold.4 Although schizo-
phrenia relapse is thought to lead to greater treatment resistance 
and poor outcomes, numerous factors influence the prognosis of 
schizophrenia, and the relationship between medication adherence 
and the functional prognosis remains unclear.

The Drug Attitude Inventory- 30 (DAI- 30) is commonly used to 
assess medication adherence. In previous studies, subscales of the 
DAI- 30 have been used to assess medication adherence, including 
“awareness of the need for medication,” “awareness of the effects of psy-
chiatric drugs,” and “impression of medication”.5 Previous studies have 
also reported that symptoms such as anxiety and depression affect 
medication adherence.6,7 In addition, neuroticism has been reported 
to be associated with medication non- adherence.8 Therefore, var-
ious factors have been reported to be associated with medication 
adherence, and whether these factors are related to the prognosis 
of schizophrenia remains unclear.

To investigate which of the three medication adherence- related 
subscales are associated with the functional prognosis of schizo-
phrenia, this study followed patients with schizophrenia to deter-
mine the functional prognosis and examine the subscales related to 
“recovery.”

2  |  METHODS

2.1  |  Study design and patients

The study was performed as a part of a multicenter observational 
study (the Predictors of Recovery in Patients with Schizophrenia 
[PREPS] study). From April 2015 to January 2019, 89 patients with 
schizophrenia based on the criteria of the Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition, Text Revision (DSM- 
IV- TR) were recruited from the outpatient section of the Department 
of Psychiatry, Jikei University Hospital, Jikei University Katsushika 
Medical Center, Sobu Hospital, and Otaki Hospital. The details of 
the study have been described elsewhere.9 Five expert psychiatrists 
(JI, FK, HM, HS, and WY) with at least 5 years of clinical psychiatric 
experience diagnosed all the enrolled patients.

The inclusion criteria for the study were as follows: (1) a diagnosis 
of schizophrenia according to the DSM- IV- TR; and (2) age between 
20 and 59 years. The exclusion criteria were: (1) presence of severe 
physical illness, (2) comorbid substance use disorder, and (3) inability 
to understand fully the study protocol or provide informed consent.

A two- wave (at 0 and 24 weeks) prospective survey was per-
formed to examine the association between the functional prognosis 
of patients with schizophrenia. These patients were followed up for 
24 weeks, and the functional prognosis was classified as “recovery” 
or “non- recovery” according to assessments made using the Positive 
and Negative Syndrome Scale (PANSS) and Global Assessment of 
Functioning (GAF) scale at 0 and 24 weeks. In the PREPS study, 
approximately 30% of patients were identified as having achieved 
recovery.8 At 0 weeks, medication adherence was assessed using 
the DAI- 30 questionnaire and trait anxiety was assessed using the 
State– Trait Anxiety Inventory (STAI- T).

This study was approved by the Ethical Committee of the Jikei 
University School of Medicine (approval No. 7493) in compliance with 
the principles laid down in the Helsinki Declaration of Human Rights.

2.2  |  Clinical assessment

2.2.1  |  Assessment of functional prognosis

To assess the functional prognosis, “recovery” and “non- recovery” 
were defined according to the definitions given in previous stud-
ies.1,3,10 The participants were classified into two groups, namely the 
“recovery” group and the “non- recovery” group, according to scores 
on eight PANSS subscales (delusions [P1], disorganization [P2], hal-
lucinatory behavior [P3], blunted affect [N1], social withdrawal [N4], 
lack of spontaneity [N6], mannerisms [G5], and unusual thought con-
tent [G9]) and the GAF score at 24 weeks. The GAF scale measures 
the degree of mental illness by rating psychological, social, and occu-
pational functioning. Patients with “mild” or “low” scores (≤3 points) 
for all of P1, P2, P3, N1, N4, N6, G5, and G9, and a GAF score ≥ 81 at 
0 and 24 weeks were classified into the “recovery” group, and other-
wise, into the “non- recovery” group.1,3,10

2.2.2  |  Assessment of medication adherence

The DAI- 30, which is a self- administered questionnaire composed of 
30 questions, each used to assess whether the patient responds fa-
vorably to psychotropic drugs, was used to assess medication adher-
ence. A higher score indicates a more favorable attitude. The DAI- 30 
is divided into three subscales based on factors that influence adher-
ence, each with a total score ranging from −10 to 10 points: “aware-
ness of the need for medication” (eg, “I need medication”), “awareness 
of the effects of psychiatric drugs” (eg, “taking medication makes me 
feel relaxed”), and “impression of medication” (eg, “taking medication 
for a long time is poisonous to the body”).5

2.3  |  Statistical analysis

All data analyses were performed using SPSS version 21.0 (IBM, 
Chicago, IL). The statistical significance level was set at P < 0.05.
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2.3.1  |  Comparison of medication adherence 
between the recovery and non- recovery groups

To compare medication adherence between the recovery and 
non- recovery groups, the DAI- 30 total score and the scores on 
the three subscales (“awareness of the need for medication,” “aware-
ness of the effects of psychiatric drugs,” and “impression of medica-
tion”) were compared using t tests. As there were three subtests, 
the Bonferroni correction was used with a significance level of 
P < 0.0166.

2.3.2  |  Association between functional 
prognosis and medication adherence in schizophrenia

Logistic regression analysis was performed using three subscales 
of the DAI- 30 to examine the relationships between the functional 
prognosis of patients with schizophrenia and the medication adher-
ence subscales. The three subscales of the DAI- 30 were adopted as 
independent variables, and the functional prognosis after 24 weeks 
(ie, recovery and non- recovery) was used as the dependent variable.

2.3.3  |  Relationship between the 
subscales of the DAI- 30 and anxiety characteristics 
in the recovery and non- recovery groups

To estimate the influence of anxiety characteristics on medica-
tion adherence, a post- hoc correlation analysis was conducted be-
tween the DAI- 30 subscale and STAI- T scores that were found to 
be associated with recovery in logistic regression analysis. Pearson's 
product– moment correlation coefficients (r) were used to examine 
the correlation between “impression of medication” and the STAI- T.

3  |  RESULTS

3.1  |  Demographic characteristics

Of the 89 patients recruited for the study, 78 who provided in-
formed consent for participation were enrolled in the study. Four 
patients dropped out because of being lost to follow- up and four 
patients were excluded because of missing values. The functional 
prognosis at 24 weeks for the remaining 70 patients was 26 in the 
recovery group and 44 in the non- recovery group. After removing 
missing values, 57 patients were finally included in the analysis: 24 
in the recovery group and 33 in the non- recovery group (Figure 1).

Positive and Negative Syndrome Scale scores at baseline, the 
chlorpromazine- equivalent dose (CED), and the duration of untreated 
psychosis (DUP) were significantly higher in the non- recovery than in 
the recovery group. The STAI- T score was significantly higher in the 
non- recovery than in the recovery group (54.0 ± 12.3 vs. 43.6 ± 8.4, 
respectively; P = 0.02) (Table 1), Appendix S1.

3.2  |  Comparison of medication adherence 
between the recovery and non- recovery groups

No statistically significant differences in DAI- 30 total scores were 
found between the recovery and non- recovery groups. Based on 
the comparison of subscales, the score for “impression of medication” 
was significantly higher in the recovery than in the non- recovery 
group at the 5% level, but the Bonferroni correction eliminated 
this significant difference (P = 0.03). DAI- 30 scores were 13.3 ± 8.4 
and 11.1 ± 13.9 in the recovery and non- recovery groups, respec-
tively (P = 0.47), and the scores for “impression of medication” were 
7.08 ± 2.4 and 4.97 ± 4.8, respectively.

No significant differences in the scores for “awareness of the need 
for medication” or “awareness of the effects of psychiatric drugs” were 
found between the recovery and non- recovery groups. The scores 
for “awareness of the need for medication” and “awareness of the ef-
fects of psychiatric drugs” in the recovery and non- recovery groups 
were 6.08 ± 3.8 and 5.33 ± 4.7 (P = 0.50), respectively, and 0.08 ± 6.4 
and 0.79 ± 6.3, respectively (P = 0.68) (Table 2), Appendix S1

3.3  |  Association between medication 
adherence and the functional prognosis of 
schizophrenia

Among the independent variables, the score for “impression of medi-
cation” was the only variable identified as being significantly predic-
tive of recovery in logistic regression analysis (β = −3.09, t = −2.02, 
P = 0.04) (Table 3).

3.4  |  Relationship between DAI- 30 subscale 
scores and trait anxiety in patients with schizophrenia

A significant negative correlation was found between the scores 
for “impression of medication” and STAI- T (r = −0.386, P = 0.003) 
(Figure 2).

4  |  DISCUSSION

The present study identified an association between “impression of 
medication” and the functional prognosis of schizophrenia.

A comparison of DAI- 30 subscales showed that “impression of 
medication” was higher in the recovery than in the non- recovery 
group, but this difference disappeared after the Bonferroni correc-
tion. This finding suggests that having a positive impression of med-
ication may be associated with schizophrenia recovery.

A previous study reported that nonadherence is associated with 
functional outcomes, including decreased mental functioning, de-
creased life satisfaction, increased substance use, and increased 
alcohol- related problems.11 This is consistent with the results of the 
present study. Another previous study found that negative attitudes 
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toward treatment and negative subjective reactions toward medi-
cation are associated with nonadherence.12 This suggests that the 
positive “impression of medication” shown in this study may have a 
positive influence on adherence and be associated with recovery.

The results of logistic regression analysis showed that scores for 
“impression of medication” were most closely associated with the func-
tional prognosis of schizophrenia (β = −3.09, t = −2.02, P = 0.04). A pre-
vious study examining the risk of relapse in patients with first- episode 

F I G U R E  1  Consort diagram

Recovery group (N = 24) 
(mean ± SD)

Non- recovery group 
(N = 33) (mean ± SD) P- value

Age (y) 39.3 ± 8.5 37.9 ± 9.3 0.55

Gender (% male) 12 (50.0) 16 (48.4) 0.91

PANSS total (wk 0) 35.0 ± 4.0 50.6 ± 13.6 <0.01*

PANSS 8 (wk 0) 9.7 ± 1.9 16.1 ± 5.7 <0.01*

PANSS 8 (wk 24) 9.3 ± 1.2 16.0 ± 5.8 <0.01*

GAF (wk 0) 82.5 ± 5.7 60.8 ± 10.9 <0.01*

GAF (wk 24) 84.5 ± 3.2 61.4 ± 11.1 <0.01*

CED (mg) 367.5 ± 300.2 814.1 ± 521.1 <0.01*

DUP (mo) 5.7 ± 7.5 17.8 ± 23.9 0.01*

Age at onset (y) 26.5 ± 7.9 24.0 ± 6.4 0.21

STAI- T 43.2 ± 8.4 54.6 ± 13.4 < 0.01*

Abbreviations: CED, chlorpromazine- equivalent dose; DUP, duration of untreated psychosis; 
STAI- T, State– Trait Anxiety Inventory (Trait anxiety); GAF, Global Assessment of Functioning scale; 
PANSS, Positive and Negative Syndrome Scale; SD, standard deviation.
*P < 0.05.

TA B L E  1  Comparison of demographic 
characteristics between the non- recovery 
and recovery groups
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psychosis has identified adherence to medication as a significant 
predictor of relapse, but not insight into treatment or duration of un-
treated illness.13 The results of the present study suggest that among 
the factors related to medication adherence, “impression of medica-
tion” has the greatest impact on the prognosis of schizophrenia.

Post hoc correlation analysis revealed a negative correlation 
between the “impression of medication” subscale of the DAI- 30 and 
STAI- T scores, which indicates that patients with lower trait anxiety 
have a better impression of medication.

Harrow et al.6 reported that personality tendencies with a high vul-
nerability to anxiety influence the long- term course of schizophrenia, 
and Na et al.7 found lower medication adherence in depressive patients. 
The results of the present study suggest that trait anxiety may influence 
medication adherence and be associated with a poor long- term progno-
sis, which is consistent with a previous study by Harrow et al.6

5  |  CLINIC AL IMPLIC ATIONS

The potential clinical implication of this research is that assessing 
trait anxiety may help detect the risk of medication non- adherence 
at an early stage and increase the number of patients who achieve 
recovery through the provision of medication guidance and psycho- 
educational interventions.

6  |  LIMITATIONS

Regarding the concept of recovery from schizophrenia, we applied 
the definition adopted in previous studies,3,10 in which recovery was 

defined in terms of feasibility based on a combination of PANSS and 
GAF scores at a 6- month follow- up at our institute.

Recovery from schizophrenia as proposed by Liberman1 was de-
fined based on a multidimensional concept of a low score on the 
Brief Psychiatric Rating Scale, employed at least 50% of the time, 
able to carry out activities of daily living independently, and partic-
ipation in social or recreational activities at least once in a week for 
2 years. This multidimensional concept of recovery is expected to be 
used in future studies.

In the present study, 26 of the 28 patients with baseline GAF 
scores ≥ 81 remained in the recovery group with high GAF score 
after 24 weeks. In other words, a higher baseline GAF score may 
have a greater influence on recovery than medication adherence. In 
addition, because adherence at 24 weeks was not assessed in this 
study, it was not possible to establish a causal relationship between 
adherence and recovery.

In the present study, we showed an association between “impres-
sion of medication” and the functional prognosis of schizophrenia. Of 

Recovery group (N = 24) 
(mean ± SD)

Non- recovery group 
(N = 33) (mean ± SD) P- value

DAI- 30 13.3 ± 8.4 11.1 ± 13.9 0.47

DAI- medication 6.08 ± 3.8 5.33 ± 4.7 0.50

DAI- effects 0.08 ± 6.4 0.79 ± 6.3 0.68

DAI- impression 7.08 ± 2.4 4.97 ± 4.8 0.03*

Abbreviations: DAI- 30, Drug Attitude Inventory- 30, DAI- effects, score for the DAI- 30 subscale 
“awareness of the effects of psychiatric drugs”; DAI- medication, score for the DAI- 30 subscale 
“awareness of the need for mediation”; SD, standard deviation.
*P < 0.05.

TA B L E  2  Comparison of medication 
adherence between the recovery and 
non- recovery groups

TA B L E  3  Association between medication adherence and the 
functional prognosis of schizophrenia

β t- value P- value

DAI- medication −0.23 −0.14 0.89

DAI- effects 1.77 1.14 0.26

DAI- impression −3.09 −2.02 0.04*

Abbreviations: DAI- effects, score for the DAI- 30 subscale “awareness 
of the effects of psychiatric drugs”; DAI- impression, score for the DAI- 30 
subscale “impression of mediation.”; DAI- medication, score for the DAI- 
30 subscale “awareness of the need for mediation”.
*P < 0.05.

F I G U R E  2  Relationship between Drug Attitude Inventory- 30 
(DAI- 30) subscale scores and trait anxiety in patients with 
schizophrenia. STAI- T, scores for the State– Trait Anxiety Inventory 
(Trait anxiety); DAI- impression, scores for the DAI- 30 subscale 
“impression of mediation”
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the three DAI- 30 subscales, “impression of medication” was the most 
closely associated with recovery. In addition, the results of a correla-
tion analysis showed that lower trait anxiety was associated with a 
better “impression of medication.”
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