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Abstract 

Background:  Clinician adherence to guideline recommendations in the pharmacological therapy of schizophrenia is important for 
favorable patient outcomes. To evaluate whether prescriptions followed the guidelines for pharmacological therapy of schizophrenia, 
we recently developed a summary indicator of multiple quality indicators: the individual fitness score (IFS). It is unclear whether 
adherence to the guidelines is related to patient outcomes. Here, we investigated correlations between the IFS values and psychotic 
symptoms in patients with schizophrenia.

Methods:  We assessed whether patients’ current prescriptions adhered to the guideline recommendations using the IFS in 47 
patients with treatment-resistant schizophrenia (TRS) and 353 patients with non-TRS (total n = 400), respectively. We investigated cor-
relations between the IFS and total scores and scores on the 5 subscales of the Positive and Negative Syndrome Scale (PANSS). 
Furthermore, we explored correlations between over 2-year longitudinal changes in IFS values and changes in psychotic symptoms 
in some patients (n = 77).

Results:  We found significant negative correlation between the IFS and PANSS total score in all patients with schizophrenia (β = −0.18, 
P = 9.80 × 10−5). The IFS was significantly and nominally negatively correlated with the PANSS total score in patients with non-TRS 
(Spearman’s rho = −0.15, P = 4.40 × 10−3) and patients with TRS (rho = −0.37, P = .011), respectively. The IFS was also significantly and nom-
inally negatively correlated with several factors, such as the negative and depressed factors, in patients with non-TRS and patients 
with TRS, respectively (P < .05). Furthermore, the change in IFS values was marginally negatively correlated with the changes in PANSS 
total scores and scores on the positive and depressed factors (P < .05).

Conclusions:  These findings suggest that efforts to improve clinician adherence to guideline recommendations for pharmacological 
therapy of schizophrenia, as assessed by the IFS, may lead to better outcomes in patients with schizophrenia.

Keywords: Guidelines, pharmacological therapy, schizophrenia, PANSS, individual fitness score

Significance Statement

We investigated relationships between clinician adherence to guideline recommendations for pharmacological therapy of schizo-
phrenia and psychotic symptoms in patients with schizophrenia. The adherence to guidelines was assessed using a summary in-
dicator of multiple quality indicators: the individual fitness score (IFS). Higher IFS values, indicating better adherence to guideline 
recommendations, were associated with lower levels of psychotic symptoms in patients. Improvements in IFS values over a 2-year 
period might be correlated with improvements in psychotic symptoms.
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INTRODUCTION
Schizophrenia is a chronic psychiatric disorder characterized 
by a combination of positive symptoms (such as hallucinations, 
delusions, and disorganized thinking), negative symptoms (such 
as lack of motivation and social withdrawal), and/or cognitive 
impairments. Pharmacotherapy is a crucial part of the treatment 
strategy for schizophrenia, along with psychotherapy and social 
support. The primary goal of pharmacotherapy for schizophrenia 
is to reduce symptoms and improve quality of life (QoL).

Antipsychotic medications are the core of pharmacotherapy 
for schizophrenia. There are 2 main classes of antipsychotic 
medications: first-generation (typical) antipsychotics (FGAs) and 
second-generation (atypical) antipsychotics (SGAs). Both classes 
of antipsychotics are effective in treating positive symptoms of 
schizophrenia, but SGAs are often preferred due to their lower 
incidence of extrapyramidal side effects, such as parkinsonism 
and tardive dyskinesia (Leucht et al., 2009). SGAs are also effec-
tive in treating negative symptoms and cognitive deficits in 
schizophrenia (Woodward et al., 2005; Zhang et al., 2013; Siskind 
et al., 2016). However, SGAs are associated with metabolic side 
effects, such as weight gain, hyperlipidemia, and diabetes (Roerig 
et al., 2011; Volpato et al., 2013; Guenette et al., 2014; Jeon and 
Kim, 2017). Clozapine is an SGA that is reserved for treatment-re-
sistant schizophrenia (TRS). It is highly effective in improving 
positive symptoms, negative symptoms, and cognitive impair-
ments (Siskind et al., 2016). However, clozapine is associated 
with increased risks of hypersalivation, agranulocytosis, and 
myocarditis.

In addition to antipsychotics, other medications, such as 
anticholinergics, benzodiazepines, antidepressants, and mood 
stabilizers, may also be used as adjunctive therapy in the treat-
ment of specific symptoms of schizophrenia. Anticholinergics 
may be used to treat extrapyramidal side effects or akathisia 
associated with antipsychotics; benzodiazepines may be used to 
treat anxiety, agitation, or insomnia; antidepressants may be used 
to treat depression or anxiety; and mood stabilizers may be used 
to treat mood swings or aggression. However, these adjunctive 
medications have multiple potential risks, including dry mouth, 
constipation, urinary retention, sedation, cognitive impairments, 
medication dependence, and withdrawal symptoms (Leucht et 
al., 2009; Desmarais et al., 2012). Therefore, their use in patients 
with schizophrenia needs to be carefully considered.

Polypharmacy, the concurrent use of multiple medications, 
is common and a complex issue in the treatment of schizophre-
nia (Kishimoto et al., 2013; Bighelli et al., 2022). Polypharmacy in 
schizophrenia is often based on clinical experience rather than 
evidence-based practice. There is a lack of research on the safety 
and efficacy of polypharmacy. Several issues associated with poly-
pharmacy in schizophrenia include increased risk of side effects, 
reduced QoL, drug‒drug interactions that reduce efficacy or 
increase toxicity, increased health care costs, and poor treatment 
adherence (Takeuchi et al., 2015; Heald et al., 2017; Aly El-Gabry et 
al., 2018; Pae et al., 2021). The American Psychiatric Association’s 
Practice Guideline and the National Institute for Health and 
Care Excellence guideline recommend that clinicians carefully 
evaluate the risks and benefits of polypharmacy vs monother-
apy as the first-line treatment options whenever possible (Taylor 
and Perera, 2015; Keepers et al., 2020). Similarly, the Guidelines 
for Pharmacological Therapy of Schizophrenia published by the 
Japanese Society of Neuropsychopharmacology recommend that 
clinicians perform monotherapy, use the minimum effective dose 
of medication, and avoid unnecessary polypharmacy (Japanese 

Society of Neuropsychopharmacology, 2021). Thus, many guidelines 
emphasize monotherapy and the importance of minimizing the 
use of multiple medications due to the potential risks and uncer-
tainties associated with polypharmacy (Hasan et al., 2012; Castle 
et al., 2017; Crockford and Addington, 2017; Japanese Society of 
Neuropsychopharmacology, 2021).

Adherence to guideline recommendations in the treatment 
of schizophrenia is important to the quality of treatments and 
patient QoL and outcomes. Adherence to guideline recommen-
dations can vary depending on several factors, including the 
clinician’s experience and training, patient preferences, and 
availability of resources. While guidelines provide evidence-based 
recommendations and best practices, they may not always be 
followed in clinical practice due to various barriers, such as the 
lack of awareness or familiarity with the guidelines among cli-
nicians, that is, a gap between the guidelines and actual clinical 
practice (evidence–practice gap). Thus, to disseminate the guide-
lines and standardize medical practice and improve adherence 
to guidelines, we provide regular training and education in the 
“Effectiveness of Guidelines for Dissemination and Education 
in Psychiatric Treatment (EGUIDE)” project (Takaesu et al., 2019; 
Ichihashi et al., 2020; Iida et al., 2020; Numata et al., 2021) on 
the Guidelines for Pharmacological Therapy of Schizophrenia 
(Japanese Society of Neuropsychopharmacology, 2021). The 
EGUIDE project aimed to ensure the social implementation of 
treatment guidelines for schizophrenia by conducting training 
sessions and evaluating whether trained psychiatrists follow 
these guidelines.

Assessing adherence to guideline recommendations in schiz-
ophrenia can be challenging, as it requires evaluating the extent 
to which clinical practice aligns with the guideline. Several meth-
ods can be used to assess adherence, including medical record 
reviews; surveys assessing clinician knowledge, attitudes, and 
practices; and clinical performance feedback regarding adher-
ence to guideline recommendations and patient outcomes (Owen 
et al., 2000; Dickey et al., 2006; Stiles et al., 2009; Drosos et al., 
2020; Jin et al., 2021). Based on these methods, we can assess 
quality indicators (QIs), such as the percentage of patients who 
received appropriate medication. However, we should assess sev-
eral QIs according to multiple guideline recommendations; thus, 
a single indicator summarizing multiple QIs (with values ranging 
from 0 to 100 points) can facilitate evaluation of adherence to 
guideline recommendations. Recently, we developed an individ-
ual fitness score (IFS) in each patient to evaluate whether phar-
macological treatments (prescriptions) in each clinician adhere 
to the Guidelines for Pharmacological Therapy of Schizophrenia 
(see Table 1 in the paper by Inada et al., 2022) and confirmed the 
validity of the IFS using a survey of the prescriptions at admis-
sion and discharge among EGUIDE project participants (Inada et 
al., 2022). However, a combined evaluation of clinician adherence 
and patient outcomes is needed. It is not known whether higher 
IFS values (indicating greater adhering to guideline recommen-
dations in schizophrenia) are related to better patient outcomes.

We hypothesized that higher IFS values (indicating better 
adherence to recommended pharmacological therapy for schiz-
ophrenia) would be correlated with lower psychotic symptoms in 
patients with schizophrenia. In this study, we investigated corre-
lations of IFS values with total scores and scores on 5 subscales 
of the Positive and Negative Syndrome Scale (PANSS) in patients 
with schizophrenia (n = 400). Furthermore, we explored correla-
tions of changes in IFS values over a 2-year period with changes 
in PANSS total scores and subscale scores in patients with schizo-
phrenia, although the sample size (n = 77) was limited.
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METHODS
Participants
Patients with schizophrenia (n = 467) were recruited from both 
the outpatient and inpatient populations at Osaka University 
Hospital. All patients were not biologically related within the sec-
ond degree of kinship and were of Japanese descent. Each patient 
had been diagnosed by at least 2 trained psychiatrists according 
to the criteria of the “Diagnostic and Statistical Manual of Mental 
Disorders,” fourth edition (DSM-IV), based on the Structured 
Clinical Interview for the DSM-IV.

To assess whether patients had TRS or nontreatment-resist-
ant schizophrenia (non-TRS), we used a flowchart prepared with 
reference to a previous study (Howes et al., 2017) in Figure 1. 
Patients were divided into TRS and non-TRS groups based on a 
current prescription of clozapine, current positive and negative 
symptom severity assessed by the PANSS (Kay et al., 1987), dura-
tion of illness, electroconvulsive therapy (ECT) history, and cur-
rent drug adherence assessed by the Drug Attitude Inventory-10 
(Nielsen et al., 2012) (Figure 1). The IFS in each patient was 
designed to evaluate whether pharmacotherapy in each clinician 
adhered to the treatment guidelines for schizophrenia without 
considering individual patient characteristics, such as the pres-
ence or absence of comorbidities, except for TRS and non-TRS 
(Inada et al., 2022). However, to exclude the possibility that neu-
rological or medical conditions might affect the central nervous 
system and thus psychiatric symptoms, patients with neuro-
logical or medical conditions, such as atypical headaches, head 
trauma with loss of consciousness, chronic lung disease, kidney 
disease, chronic hepatic disease, thyroid disease, active cancer, 

cerebrovascular disease, epilepsy, seizures, substance-related 
disorders, or intellectual disability, were further excluded from 
this study. Finally, 47 patients with TRS (26 males/21 females, 
mean age ± SD: 39.4 ± 11.3 years) and 353 patients with non-TRS 
(179 males/174 females, mean age ± SD: 36.3 ± 13.0 years) were 
included (Table 1). Patients with TRS had younger age at onset, 
lower estimated premorbid IQ, fewer years of education, higher 
PANSS total scores and subscale scores, took higher chlorprom-
azine equivalent (CP-eq) dosages, and had higher total scores on 
the Drug-Induced Extrapyramidal Symptoms Scale than patients 
with non-TRS (P < .05; Table 1). Among 400 patients with schizo-
phrenia at Time 2 (T2, at present), we retrospectively extracted 
prescriptions from more than 2 years earlier (at Time 1, T1) as 
well as the PANSS total scores and subscale scores among 77 
patients with schizophrenia. Demographic characteristics at T2 
between 77 followed and 323 not followed patients with schizo-
phrenia are shown in supplementary Table 1. In addition, clini-
cal characteristics and IFS between 77 patients at T1 and T2 are 
shown in supplementary Table 2.

Written informed consent was obtained from all participants 
after the procedures had been thoroughly explained. This study 
was performed in accordance with the Declaration of Helsinki 
from the World Medical Association and was approved by the 
Research Ethics Committees of Osaka University and the National 
Center of Neurology and Psychiatry (B2022-044).

Measurement of IFS
To assess the degree to which prescriptions for patients with 
schizophrenia adhered to the Guidelines for Pharmacological 
Therapy of Schizophrenia, we utilized the IFS (see Table 1 in the 

Table 1. Demographic Characteristics of Patients With Treatment-Resistant Schizophrenia and Non-TRS

TRS (n = 47) non-TRS (n = 353) z or χ2 P

Age, y 39.4 (11.3) 36.3 (13.0) −1.9 .051

Sex, M/F (% male) 26/21 (55.3) 179/174 (50.7) 0.2a .55

Age at onset, y 21.3 (7.9) 24.4 (10.7) 2.2 .027

Education, y 13.0 (2.1) 14.0 (2.5) 2.8 5.47 × 10−3

Estimated premorbid IQ 97.6 (11.9) 101.8 (9.8) 2.0 .046

Duration of illness, y 18.0 (9.9) 11.8 (9.6) −4.3 1.96 × 10−5

PANSS: total score 102.5 (21.8) 78.5 (21.2) −6.5 7.76 × 10−11

Positive score 14.9 (3.3) 11.1 (3.7) −6.3 3.50 × 10−10

Negative score 22.7 (5.0) 17.0 (5.5) −6.5 1.14 × 10−10

Disorganized score 10.6 (3.0) 8.0 (2.5) −5.5 3.86 × 10−8

Excited score 12.0 (4.0) 8.8 (3.2) −5.1 2.83 × 10−7

Depressed score 8.2 (2.6) 7.3 (2.7) −2.3 .022

Individual fitness score 51.8 (44.1) 60.6 (36.0) 1.4 .18

Total CP-eq dosage (mg/d) 1153.7 (453.4) 491.4 (460.0) −8.4 3.83 × 10−17

Atypical CP-eq dosage (mg/d) 1118.1 (422.2) 452.7 (437.3) −8.7 4.69 × 10−18

Typical CP-eq dosage (mg/d) 35.6 (137.6) 38.7 (160.1) 0.1 .89

BPD-eq dosage (mg/d) 0.5 (1.2) 0.8 (1.5) 1.6 .11

Imipramine-eq dosage (mg/d) 3.3 (22.8) 5.9 (23.2) 1.5 .15

Diazepam-eq dosage (mg/d) 4.2 (7.8) 6.5 (11.2) 1.5 .14

DIEPSS total score 1.3 (1.0) 0.5 (0.7) −6.0 1.70 × 10−9

Abbreviations: BPD-eq, biperiden equivalents (of total antiparkinsonian drugs); CP-eq, chlorpromazine equivalents (of antipsychotics); DIEPSS, Drug-Induced 
Extrapyramidal Symptoms Scale; IQ, intelligence quotient; PANSS, Positive and Negative Syndrome Scale; TRS, treatment-resistant schizophrenia. Complete 
demographic information was not obtained for all patients (estimated premorbid IQ in TRS, n = 27; non-TRS, n = 249, DIEPSS score in TRS, n = 46; non-TRS, n = 313). 
Means (SDs) are shown.
aχ2 test. P values <.05 are shown in bold.

http://academic.oup.com/ijnp/article-lookup/doi/10.1093/ijnp/pyad037#supplementary-data
http://academic.oup.com/ijnp/article-lookup/doi/10.1093/ijnp/pyad037#supplementary-data
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paper by Inada et al., 2022). The IFS ranges from 0 to 100, with 
higher scores indicating better adherence to the guideline recom-
mendations of pharmacological therapy (Inada et al., 2022).

Briefly, an IFS of 100 is given for complete adherence to the 
guidelines; this value is assumed, and values are deducted for 
any nonrecommended treatment. The IFS was developed sepa-
rately for non-TRS and TRS because the treatment strategies dif-
fer between non-TRS and TRS. For non-TRS, SGA monotherapy 
with an appropriate dose is given 100 points. Values are deducted 
for any concomitant use of nonrecommended medications. For 
the concomitant use of antipsychotics, the score is deducted 
for excessive high-dose prescriptions; 25 points are deducted for 
exceeding the appropriate dose, and 50 points are deducted for 
exceeding the dose by more than 1.5 times. For multiple-drug 
combinations, 25 points are deducted for 2-drug combinations, 
and 50 points are deducted for use of 3 or more drugs; these 
deductions are larger for higher doses. As the guidelines recom-
mend the use of SGAs rather than FGAs, 5 points are deducted 
for the use of FGAs. Furthermore, concomitant use of psycho-
tropic drugs, such as antidepressants, is penalized; 15 points are 
deducted for concomitant use of 1 drug, 35 points are deducted 
for 2 drugs, and 55 points are deducted for 3 or more drugs. A 
total 80 points are deducted for the use of dopaminergic agents 
because their effects oppose those of antipsychotic agents, and 
their concomitant use is not rational. For TRS, treatment with 
clozapine or ECT is recommended. Thus, a large deduction (60 
points) was made if none of these treatments were used. If the 
total score is less than zero, the score is set to zero.

The distributions of IFS values in patients with TRS and non-
TRS are shown in Figure 2. Although the IFS values ranged from 
0 to 100 in patients with TRS and non-TRS and there was no 

difference in the IFS values between the 2 groups, the IFS values 
among the TRS group were distributed mostly at 0 or 100.

Assessments of Psychotic Symptoms
To assess the psychotic symptoms of schizophrenia, we used the 
PANSS total score and scores on the 5 subscales: positive, nega-
tive, disorganized/concrete, excited, and depression/anxiety fac-
tors (Kay et al., 1987; Wallwork et al., 2012).

Statistical Analysis
All statistical analyses were performed using IBM SPSS 28.0 (IBM 
Japan, Tokyo, Japan). Since we assumed that the IFS values and 
PANSS scores were not normally distributed using Kolmogorov-
Smirnov test (P < .05), we performed a nonparametric test in this 
study. Differences in continuous variables, such as age and years 
of education, were compared between patients with TRS and 
patients with non-TRS using Mann-Whitney U tests. Differences 
in categorical variables, such as sex, were compared between 
groups using Pearson χ2 test. Differences in clinical character-
istics and IFS were compared between patients at more than 2 
years earlier (T1) and at present (T2) using paired t tests. Influence 
of the IFS on PANSS total scores in whole patients with schiz-
ophrenia was assessed using a linear regression analysis with 
PANSS scores as a dependent variable, the IFS as an independ-
ent variable, and the diagnosis of TRS or non-TRS as a covariate. 
Correlations of IFS values with PANSS total scores and subscale 
scores were assessed using Spearman correlation analyses in 
patients with TRS and non-TRS, respectively. To explore correla-
tions of changes in IFS values over 2 years with changes in PANSS 
total scores and scores on the 5 subscales in patients with schiz-
ophrenia, we performed a linear regression analysis with ΔPANSS 

Figure 1. Flowchart of the method used to classify patients with schizophrenia as having treatment-resistant schizophrenia (TRS) or non-TRS 
schizophrenia. This flowchart displays the identification of TRS. Patients who did not meet the criteria of TRS or in whom a diagnosis of TRS could not 
be determined (e.g., due to the improvement of symptoms when taking a high chlorpromazine equivalent [CP-eq] dosage or with better medication 
adherence [drug attitude]) were treated as those with non-TRS. DAI-10, 10-item version of Drug Attitude Inventory; ECT, electroconvulsive therapy; 
PANSS, Positive and Negative Syndrome Scale.
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total score (T2 − T1) as a dependent variable, ΔIFS (T2 − T1) as 
an independent variable, and the TRS diagnosis as a covariate. 
The nominal significance level was set at a 2-tailed P < .05 for all 
statistical tests. A Bonferroni-corrected P value threshold of <.01 
(α = .05/5 subscales) was used to avoid type I error.

RESULTS
Relationships of IFS Values With PANSS Total 
Scores and Scores on the Five Subscales in 
Patients With Schizophrenia
We first investigated the correlation between IFS values and 
PANSS total scores in whole patients with schizophrenia and 
found significant negative correlation between IFS values 
and PANSS total scores in whole patients with schizophrenia 
(β = −0.18, P = 9.80 × 10−5). As the IFS was calculated by separate 
formulas for TRS and non-TRS (see Table 1 in the paper by Inada 
et al., 2022), we next investigated the correlation between IFS val-
ues and PANSS total scores in patients with non-TRS and patients 
with TRS, respectively (Figure 3). IFS values were significantly 
and nominally negatively correlated with PANSS total scores in 
patients with non-TRS (Spearman rho = −0.15, P = 4.40 × 10−3) and 
in patients with TRS (rho = −0.37, P = .011), respectively. Higher IFS 
values (indicating better adherence to recommended pharma-
cological therapy for schizophrenia) were correlated with lower 
psychotic symptoms in patients with schizophrenia.

We further investigated correlations between IFS values and 
scores on the 5 PANSS subscales (positive, negative, disorganized/
concrete, excited, and depressed symptoms) in patients with 
schizophrenia (Figure 4). We found several significant and nomi-
nal negative correlations between IFS values and PANSS subscale 
scores in patients with non-TRS and patients with TRS, respec-
tively. In patients with non-TRS, higher IFS values were correlated 
with lower positive symptoms (rho = −0.17, P = 1.27 × 10−3), negative 
symptoms (rho = −0.12, P = .022), disorganized/concrete symptoms 
(rho = −0.12, P = .019), excited symptoms (rho = −0.14, P = 7.42 × 10−3), 
and depressed symptoms (rho = −0.16, P = 2.40 × 10−3). Although 
the number of patients with TRS was limited, higher IFS values 
were also correlated with lower negative symptoms (rho = −0.36, 
P = .012) and depressed symptoms (rho = −0.31, P = .031).

Relationships of Changes in IFS Values Over 2 
Years With Changes in PANSS Total Scores and 
Scores on the Five Subscales in Patients With 
Schizophrenia
Patients at T2 had higher IFS values (t = 3.3, P = 1.28 × 10−3) and 
higher atypical CP-eq dosage (t = 2.4, P = .019) than patients at T1 
(supplementary Table 2). The method to calculate the IFS could 
be partly related to the severity of the individuals with schizo-
phrenia. Thus, we next explored correlations of changes in IFS 
values over 2 years with changes in PANSS total scores and scores 
on the 5 subscales in patients with schizophrenia (Figures 5 and 
6). The change in the IFS (ΔIFS) was marginally negatively corre-
lated with the change in PANSS total score (ΔPANSS total score) 
(Figure 5; β = −0.23, P = .041). Furthermore, the change in the IFS 
was marginally negatively correlated with the changes in positive 
symptoms (β = −0.24, P = .040) and depressed symptoms (β = −0.24, 
P = .037) (Figure 6). We further explored whether higher IFS values 
at T1 were correlated with greater improvement in PANSS scores. 
However, there was no significant relationship between the IFS 
values at T1 and improvement in PANSS scores (β = −0.08, P = .47). 
Thus, higher IFS values would not necessarily predict greater 
improvement in PANSS scores. These findings suggest that the 
longitudinal improvement in IFS values might be correlated with 
improvements in psychotic symptoms.

DISCUSSION
This is the first study, to our knowledge, to investigate the rela-
tionship between clinician adherence to guideline recommen-
dations for pharmacological therapy of schizophrenia (assessed 
using a summary indicator of multiple QIs: the IFS) and patient 
outcomes. We found that higher IFS values, indicating better 

Figure 2. Distribution of individual fitness score (IFS) values in 
patients with treatment-resistant schizophrenia (TRS) and non-TRS.

Figure 3. The relationship between the individual fitness score 
(IFS) and total score on the Positive and Negative Syndrome Scale 
(PANSS) in patients with schizophrenia. A higher IFS indicates better 
clinician adherence to the recommended pharmacological therapy for 
schizophrenia, and a lower PANSS total score indicates milder psychotic 
symptoms in patients with schizophrenia. Abbreviations: non-TRS, 
nontreatment-resistant schizophrenia; TRS, treatment-resistant 
schizophrenia. *P < .05, ***P < .001.

http://academic.oup.com/ijnp/article-lookup/doi/10.1093/ijnp/pyad037#supplementary-data
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adherence to guideline recommendations, were associated with 
milder psychotic symptoms in both non-TRS and TRS patients. 
Furthermore, improvements in the IFS over a 2-year period were 
marginally correlated with improvements in psychotic symp-
toms. These findings suggest that adherence to guideline rec-
ommendations for pharmacological therapy of schizophrenia, 
as measured by the IFS, is associated with better outcomes in 
patients with schizophrenia. We highlight the importance of 
adherence to guidelines in the treatment of schizophrenia and 
suggest that efforts to improve adherence among clinicians may 
lead to better patient outcomes.

The IFS is a single indicator reflecting scores on multiple Qis, 
with potential scores in the range of 0 to 100 points. These QIs 
encompass a variety of factors, including SGA monotherapy with 
appropriate doses, concomitant use of antipsychotics, concomi-
tant use of other psychotropic drugs such as antidepressants and 
treatments with clozapine or ECT for TRS. We assessed clinician 
adherence to guideline recommendations for pharmacological 
therapy of schizophrenia in patients with schizophrenia. Several 
previous studies have investigated the relationship between 
adherence to guideline recommendations for pharmacological 
therapy of schizophrenia and outcomes in patients (Owen et al., 
2000; Dickey et al., 2006; Stiles et al., 2009; Drosos et al., 2020; 
Jin et al., 2021). Clinician adherence to guideline-recommended 
antipsychotic doses was associated with better outcomes in 
patients with schizophrenia (Owen et al., 2000), and clinician 

adherence to guideline recommendations decreased lifetime 
costs and improved health impacts (Jin et al., 2021). However, the 
methods (medical record reviews, surveys, and clinical perfor-
mance feedback) used to assess adherence to guidelines among 
clinicians have varied among studies (Owen et al., 2000; Dickey et 
al., 2006; Bollini et al., 2008; Stiles et al., 2009; Drosos et al., 2020; 
Jin et al., 2021), and no studies have investigated a single indi-
cator summarizing multiple QIs. These studies, along with the 
current study, highlight the importance of adhering to guideline 
recommendations in the treatment of schizophrenia. Our find-
ings suggest that better clinician adherence to various guideline 
recommendations, not just 1 recommendation, may lead to bet-
ter patient outcomes.

Our analyses involved correlations between IFS values and 
PANSS scores without any covariates. These findings might have 
been affected by several demographic variables, such as age, 
sex, years of education, and duration of illness. Thus, we further 
investigated whether IFS values were correlated with these demo-
graphic variables. Only duration of illness was nominally and 
negatively correlated with IFS values in patients with non-TRS 
(rho = −0.14, P = .010) but not in those with TRS (rho = 0.07, P = .62), 
indicating that longer duration of illness was related to lower 
IFS in patients with non-TRS. Therefore, because the duration of 
illness might have affected our findings, we reevaluated the cor-
relations between IFS values and PANSS scores with duration of 
illness as a covariate. Even after including duration of illness as a 
covariate, our findings remained significant (P < .05).

We found that lower IFS values were associated with more 
severe psychotic symptoms at T2 (at present) in 400 patients 
with schizophrenia. However, these findings might have been 
affected by patients who were difficult to treat for a long time 

Figure 4. Relationships of individual fitness score (IFS) values with 
scores on the 5 Positive and Negative Syndrome Scale (PANSS) 
subscales in patients with schizophrenia. From upper left to lower 
right: positive symptoms, negative symptoms, disorganized/concrete 
symptoms, excited symptoms, and depressed symptoms. A lower 
subscale score indicates lower levels of each symptom in patients with 
schizophrenia. *P < .05, **P < .01, ***P < .001.

Figure 5. Relationship of changes in individual fitness score (IFS) 
values over 2 years (T2-T1) and changes in PANSS total score (T2 − 
T1) in patients with schizophrenia. ΔIFS (T2-T1) = IFS at Time 1 (T1) 
– IFS at Time 2 (T2); ΔPANSS total score (T2-T1) = PANSS total score at 
T1—PANSS total score at T2. The PANSS total score at T1 (over 2 years 
earlier) was retrospectively extracted from the PANSS total score at 
T2 (at present). As the number of patients with TRS was limited, the 
diagnosis of TRS or non-TRS was included as a covariate in a linear 
regression analysis with ΔPANSS total score as a dependent variable and 
ΔIFS as an independent variable. *P < .05.
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rather than clinician adherence to guideline recommendations 
for pharmacological therapy of schizophrenia among clinicians. 
Thus, we explored correlations between changes in IFS values 
over 2 years (T2 − T1) and changes in psychotic symptoms (T2 − 
T1), although the sample sizes at T1 were relatively small (n = 77, 
77/400: 19.3%). In comparisons in clinical characteristics and 
IFS between patients at T1 and T2, patients at T2 had nominally 
higher atypical CP-eq dosage than patients at T1, while patients 
at T2 had lower depressed symptoms, lower typical CP-eq dos-
age, BPD-eq dosage, Imipramine-eq dosage, and Diazepam-eq 
dosage than patients at T1, although these longitudinal changes 
were not statistically significant. In the exploratory correlation 
analysis, we found that longitudinal improvements in IFS values 
might be associated with longitudinal improvements in psychotic 
symptoms. These findings support that IFS values were affected 
by several QIs and suggest that improvements in clinician adher-
ence to guideline recommendations for pharmacological therapy 
of schizophrenia may lead to improvements in patient outcomes.

There are several limitations to consider when interpreting our 
findings. The patient’s prescription was determined by consulta-
tion with 2 or more psychiatrists at the university hospital or by 
psychiatrists at the referral clinic/hospital. Thus, our patient’s 
prescriptions in this study were affected by not a psychiatrist 
but many psychiatrists. As we did not have correct information 
of the number of treating psychiatrists, we could not adjust for 
the effect of the psychiatrists related to the patient’s prescription. 
Further study in other institutes or hospitals with all psychia-
trists related to prescriptions as a covariate is needed to confirm 
our findings. As sample sizes of patients with TRS (n = 47) and for 

analyses of 2-year longitudinal changes (n = 77) were relatively 
small, the significance levels were marginal (0.01 < P < .05) due to 
a lack of statistical power. Further research using larger sample 
sizes is needed to confirm our findings. Using a flowchart pre-
pared with reference to a previous study (Howes et al., 2017), we 
divided patients with schizophrenia into TRS and non-TRS groups 
based on current available information. However, this classifica-
tion might have been insufficient. Although the definitions of 
TRS are inconsistent among previous studies (Howes et al., 2017), 
classification based on consensus definitions for TRS is needed. 
Guidelines may not account for all the individual factors that 
influence the course of the illness and response to treatment. 
Although the guideline recommendations should be the first con-
sideration, clinicians may need to use their clinical judgment and 
adjust treatment plans based on the patient’s response and side 
effects; thus, treatment plans may deviate from the guidelines.

In conclusion, we found that greater clinician adherence to 
guideline recommendations for pharmacological therapy of 
schizophrenia, as assessed by the IFS, was associated with milder 
psychotic symptoms in patients with both non-TRS and TRS. 
Additionally, improvements in the IFS over a 2-year period were 
marginally correlated with improvements in PANSS scores. The 
IFS, a single indicator that summarizes multiple QIs, appears to 
be a useful tool for assessing clinician adherence to guideline 
recommendations for pharmacological therapy of schizophrenia. 
These findings suggest that efforts to improve clinician adherence 
to guidelines may lead to better outcomes in patients with schiz-
ophrenia. To resolve gaps between the schizophrenia guideline 
recommendations and current clinical practice, further regular 
training, and education, such as in our EGUIDE project, is needed.
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