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Abstract: Environmental factors are crucial determinants of disability in schizophrenic patients.
Using data from the 2014–2018 Certification of Disability and Care Needs dataset, we identified
3882 adult patients (46.78% females; age, 51.01 ± 13.9 years) with schizophrenia. We found that
patients with severe schizophrenia had lower capacity and performance than those with moderate
schizophrenia. The chances of having an access barrier to environmental chapter 1 (e1) products
and technology in moderate schizophrenic patients and in severe schizophrenic patients were 29.5%
and 37.8%, respectively. Logistic regression analyses demonstrated that the performance score was
related to accessibility barriers in the categories described in e1, with adequate fitness of models in
category e110 for personal consumption, e115 for personal usage in daily living activities, and e120
for personal outdoor and indoor mobility and transportation. Furthermore, the capacity-performance
discrepancy was higher in moderate schizophrenic patients with accessibility barriers in the e110,
e115, and e120 categories than that in moderate schizophrenic patients without accessibility barriers.
However, severe schizophrenic patients with category e120 accessibility barriers were prone to a
lower discrepancy, with institutional care a potentially decreasing factor. In conclusion, providing an
e1 barrier-free environment is necessary for patients with schizophrenia to decrease their disability.

Keywords: schizophrenia; environmental barriers; capacity; performance

1. Introduction

Chronic mental health conditions are one of the major causes of disability among dis-
abled individuals in the United States [1]. This is also true in Taiwan, with a prevalence rate
of 10–15% among the disabled population, followed by moving functional limitation and
internal organ of loss function and related disabilities according to the Ministry of Health
and Welfare (MOHW) of Taiwan, Republic of China (R.O.C.) [2]. Notably, schizophrenia
is one of the major causes of disability among chronic mental health conditions, affecting
approximately 1% of the world’s population [3] and around 50% of the population with
psychiatric disabilities [4]. In fact, schizophrenia is one of the 20 most debilitating diseases,
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with a prevalence of 26.3 million patients worldwide [5]. It not only impairs cognitive
abilities but also affects numerous crucial and major physical activities, including self-care,
mobility function, and participation in society [4]. Furthermore, schizophrenia results in a
huge financial burden on individuals, families, and society [6]. While psychosocial disabil-
ity is not regarded as an unmediated outcome of schizophrenia, it is potentially mediated by
environmental contextual factors [7]. However, a recent review reported that the majority
of the studies to date have largely focused on body function and activities/participation
chapters in agreement with the International Classification of Functioning, Disability and
Health (ICF) model in schizophrenia instead of contextual factors, including personal and
environmental factors [8].

The standardized functional assessment in patients with schizophrenia is clinically
meaningful. The Global Assessment of Functioning (GAF) is a reliable and validated instru-
ment for global psychotic and social functional impairment in patients with schizophrenia
within the ICF model [9]. Based on the biopsychosocial concept of the ICF, the devel-
opment of the second edition of the World Health Organization Disability Assessment
Schedule (WHODAS 2.0) was aimed at determining the difficulty of daily living and par-
ticipation in society confronted by a patient in the preceding 30 days. The WHODAS
2.0, which is a validated and useful measure of disability for schizophrenia [10], assesses
functional disability through both capacity (what a patient can accomplish in a controlled,
uniform situation) and performance (what a patient can actually accomplish in his/her
everyday situation) [11]. The evaluation of both capacity and performance in patients
with schizophrenia is clinically relevant [12]. The WHO highlighted the crucial impact of
contextual factors, including environmental and personal factors, on a person’s functional
outcomes. Taking environmental factors into account confirmed that disablement is no
longer considered a feature of a person but as the relationship of the person with a disease
and its surroundings. In a cohort study using data from the Medicare Current Beneficiary
Survey [13], the living arrangement was identified as an important factor for functional
deterioration in the elderly population. Environmental barriers may influence people’s
difficulty in activities of daily living through decreasing their participation and making
them less autonomous [14]. Notably, the capacity-performance discrepancy was found to
be associated with personal factors, such as personality traits, in schizophrenia [15]. In a
special article [16], the concept of environmental factors in schizophrenia was proposed.
However, whether environmental factors (Exposure) affect the capacity-performance dis-
crepancy (Outcome) in schizophrenia (Population) remains unknown. Table 1 shows the
PECO (Population, Exposure, Comparator, and Outcome) statement of the study.

Table 1. PECO (Population, Exposure, Comparator, and Outcome) statement in this study.

Element Evidence

Population Schizophrenic patients
Exposure Environmental barriers

Comparison No environmental barriers
Outcome More capacity-performance discrepancy

The environment can play a pivotal role in influencing the degree of social participation
in stroke patients [17], and it is associated with the function of daily activities in older
adults [18]. These relationships are considered to operate in both directions that are
present between ICF chapters [19,20]. Furthermore, environmental factors that are involved
in the physical, social, and attitudinal ambience of persons affected with schizophrenia
also produce barriers and enablers [21]. Environmental factors can be divided into the
following chapters: first chapter (environmental chapter 1 (e1), products and technology),
second chapter (e2, natural environment), third chapter (e3, support and relationships),
and fourth chapter (e4, attitudes), with e1 accessibility barriers being the most encountered
and addressed in schizophrenia [8]. However, whether and how environmental barriers
influence the capacity and performance of patients with schizophrenia have not been well
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studied. Thus, we had two hypotheses. First, the effects of the environment as a whole
on the daily activity performance in patients with moderate and severe schizophrenia
differ because they have different severity in activities of daily living impairment [22]. In
addition, second, using a WHODAS 2.0 score, we could determine which patients with
schizophrenia would experience an e1 environmental barrier. Therefore, we aimed to
provide a comprehensive survey of the functional outcomes of capacity, performance,
and the capacity-performance discrepancy as well as the relationship between functional
outcomes and e1 environmental barriers in schizophrenia.

2. Materials and Methods
2.1. The Reconstruction of the Health and Social Welfare System in Certification of Disability and
Care Needs in Taiwan

Since July 2012 in Taiwan, the People with Disabilities Rights Protection Act has
specified that the assessment for disability and care needs be made according to the ICF
model [23]. Following the establishment of the MOHW in 2013 in Taiwan, the Department
of Health integrated with the social welfare agencies within the Ministry of the Interior
to form a new national organization responsible for social welfare named the Social and
Family Affairs Administration (SFAA), MOHW, Taiwan. Among the aims of this unification
of national organizations was synthesizing disability evaluations with the needs assessment
for healthcare and social welfare services to facilitate social participation of people with
disabilities. In this study, we used the Data Bank of Certification of Disability and Care
Needs from SFAA, MOHW, Taiwan, which collects data on candidates nationwide who
want to apply for government benefits or social welfare. The certification of disability and
care needs is required to be completed by two or more authorized specialists, including
medical doctors and paramedical specialists, such as social workers, occupational therapists,
physical therapists, speech therapists, psychologists, and nurses.

2.2. Study Participants and the Data including in the Data Bank of Certification of Disability and
Care Needs

We included adults aged ≥ 18 years with schizophrenia (International Classification
of Diseases (ICD)-9-CM diagnostic code 295; ICD-10-CM diagnostic codes F20, F25.0–1,
F25.8–9, F20.81, and F20.89) with b code b122, who were registered between 1 January
2015 and 31 December 2019. There are 6 domains encompassing 36 items in the WHODAS
2.0, including cognition (6 items), mobility (5 items), self-care (4 items), getting along
(5 items), life activities ((domain 5-1) household activities, 4 items; (domain 5-2) work and
school activities, 4 items), and social participation (8 items). According to the WHODAS
2.0 manual [24], the 32-item version without the paid work items is still valid for those
patients who are not employed. One of the trained paramedical specialists conducted the
WHODAS 2.0 to assess each patient’s level of difficulty in doing the items listed within the
six domains during the assessment for disability and care needs. A 5-point Likert scale
was used with a score of 1 indicating an item that was accomplished without difficulty
to a score of 5 indicating an item that was accomplished with extreme difficulty. The
comprehensive access barriers to e1 ‘products and technology’ were evaluated in all patients
(access barrier = 1, open access = 0), including environmental categories e110 for personal
consumption, e115 for personal usage in daily living activities, e120 for personal outdoor
and indoor mobility and transportation, e125 for communication, e130 for education, and
e165 for objects of economic exchange [25] (Supplementary Materials).

The exclusion criteria included: (1) missing sociodemographic data; (2) missing WHO-
DAS 2.0 domain 1, domain 2, domain 3, domain 4, domain 5-1, and domain 6 data; and
(3) missing access barriers to e1 products and technology data. We further categorized
the patients into moderate or severe schizophrenia groups according to their GAF score:
31–60 (b122.1–2, moderate schizophrenia) and 1–30 (b122.3–4, severe schizophrenia) [26]
(Figure 1). The sociodemographic data including age, sex, primary caregiver, educational
level, institution, level of urbanization [27], working status, and economic status of the pa-
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tients’ families as well as environmental accessibility barriers in the Data Bank of Disability
Certification and Care Needs were collected in this study.
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of Functioning.

2.3. The Measurements of Summary Index (SI) of the WHODAS 2.0 Domain and the
Capacity-Performance Discrepancy

Based on the formula illustrated in the WHODAS 2.0 manual, we measured the sum-
mary index (SI) of each WHODAS 2.0 domain. We could not compute the SI of domain
5-2 (work and school activities) because only 162 patients in the study were employed.
The range of the SI was from 0 (least difficulty) to 100 (most difficulty). We also computed
the overall SI using the 32 items without the paid work items. There was no missing
value in WHODAS 2.0 domain 1, domain 2, domain 3, domain 4, domain 5-1, domain 6,
and access barriers to e1 products and technology. The capacity-performance discrepancy
was evaluated by the relative difference (RD) for each domain and the SI of functional
outcomes using the formula: (the score of capacity—the score of performance)/(the score
of capacity + 1 point) [17]. The SIs of the capacity and performance scores of each category
of the environment chapter were compared, and the RD were measured to indicate the
degree of the category of environmental barriers limiting the daily activity performance.
In this study, we hypothesized that patients with schizophrenia having a larger RD en-
counter more difficulty in activities of daily living if they are undergoing the impact of
environmental barriers.

2.4. Statistical Analysis

Differences between patients with schizophrenia with moderate and severe impair-
ments and between environment accessibility with and without barriers were assessed
using an independent t-test for continuous variables and Pearson’s chi-squared test or
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Fisher’s exact test for categorical variables. Logistic regression was used to test the ex-
planatory power of the factors and compute the odds ratio (OR) of each factor included in
the Data Bank of Certification of Disability and Care Needs. Access barriers with a lower
bound of 95% confidence interval (CI) of c-statistic >0.7 were considered adequate fit and
acceptable to draw inferences from the dataset [28]. We applied a receiver operating charac-
teristic (ROC) curve to determine the best probabilistic cutoff value for the SI performance
score to classify patients experiencing an access barrier to e1 categories. We compared the
RD in each category between patients with and without an access barrier to e1 categories,
stratified for moderate and severe patients using a Mann–Whitney U test. According to
Chang et al. [17], the mean RD values were estimated to be 0.06 and 0.04 in the patients
with environmental access barrier group and the open access group, respectively, and the
SDs were estimated to be 0.06 and 0.04, respectively. The effect size d was 0.39. For a 95%
power at a 5% two-tailed significance level with the Mann–Whitney test (two groups),
we required the complete data from at least 356 cases (178 in each study group) in order
to detect significant differences in the RD with power analysis using G*Power 3.1 [29].
Data were analyzed using the Statistical Package for the Social Sciences (ver. 9.4, SAS,
Institute Inc., Cary, NC, USA). Differences between groups were considered significant if
the two-tailed p values were <0.05.

3. Results

During the study period, there were 61,270 people who applied for disability certi-
fication. According to the inclusion criteria, 4439 participants who were diagnosed with
schizophrenia with b code b122 were included. In accordance with the following exclu-
sion criteria, 557 patients were excluded due to: (1) missing educational data (n = 297);
(2) missing caregiver data (n = 315); and (3) missing family economic status (n = 286). After
excluding those 557 patients, there were a total of 3882 patients with schizophrenia left
(Figure 1).

The severity of schizophrenia did not differ substantially between the male and female
patients. Compared with the severe patients, moderate patients were younger, residing in a
community with a primary caregiver, employed, and had a better general family economic
status (Table 2). Moreover, severe patients had higher average capacity and performance SI
scores than moderate patients in the cognition (domain 1), mobility (domain 2), self-care
(domain 3), getting along (domain 4), life activities (domain 5-1 household activities), and
social participation (domain 6). Therefore, patients with severe schizophrenia experience
more difficulty in all daily activities than patients with moderate schizophrenia. The WHO-
DAS 2.0 SI scores were reliable in this study because the Cronbach’s α of the items within
the SI were 0.965 (capacity) and 0.962 (performance) (n = 3882). The percentages of chapter
e1 accessibility with barriers were 29.5% in patients with moderate schizophrenia and 37.8%
in patients with severe schizophrenia, and the percentages of chapter e1 accessibility with
barriers, including categories e110, e115, e120, e125, e130, and e165 were all significantly
higher in patients with severe schizophrenia than in patients with moderate schizophrenia
(Table 2).

The summarized results of the logistic regressions of category e1 accessibility are
shown in Table S1. The lower bounds of the 95% CI of categories e110, e115, and e120
in all participants were above 0.7 and indicated sufficient evidence for drawing further
inferences from the dataset. For category e110 accessibility in patients with schizophrenia (C
statistic = 0.765, 95% CI = 0.739–0.792), the existence of category e110 accessibility barriers
in patients with schizophrenia was associated with SI score for performance (adjusted
OR = 1.04, 95% CI = 1.04–1.05) and middle low-low family economic status (adjusted
OR = 1.34, 95% CI = 1.05–1.7). For category e115 accessibility in patients with schizophrenia
(C statistic = 0.761, 95% CI = 0.737–0.785), the existence of category e115 accessibility
barriers in patients with schizophrenia was associated with SI score for performance
(adjusted OR = 1.04, 95% CI = 1.04–1.05), suburban areas (reference category of rural areas,
adjusted OR = 1.33, 95% CI = 1.03–1.71), and urban areas (reference category of rural
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areas, adjusted OR = 1.41, 95% CI = 1.07–1.84). For category e120 accessibility in patients
with schizophrenia (C statistic = 0.722, 95% CI = 0.700–0.743), the existence of category
e120 barriers in patients with schizophrenia was associated with SI score for performance
(adjusted OR = 1.03, 95% CI = 1.03–1.04), lower educational level (adjusted OR = 1.22, 95%
CI = 1.01–1.47), and unemployment status (adjusted OR = 2.27, 95% CI = 1.04–4.95).

Table 3 reveals the sociodemographic allocation of the schizophrenia patients with
and without accessibility barriers to chapter e1, including e110, e115, and e120. There were
higher percentages of age ≥ 65 years, severe schizophrenia, educational level ≤ primary,
residence of institution, living in rural and suburban areas, unemployment status, and
middle low-low family economic status in patients with an accessibility barrier in category
e110 compared with patients without an accessibility barrier in category e110. There were
higher percentages of age ≥ 65 years, schizophrenia, educational level ≤ primary, residence
of institution, living in rural and suburban areas, and unemployment status in patients
with an accessibility barrier in category e115 than in patients without an accessibility barrier
in category e115. There were higher percentages of age ≥ 65 years, severe schizophrenia,
educational level ≤ primary, and unemployment status in patients with an accessibility
barrier in category e120 than in patients without an accessibility barrier in category e120.

Using a ROC analysis, in category e110 accessibility barrier, the SI scores for perfor-
mance had an AUC = 0.786 (95% CI = 0.749–0.824) in patients with moderate schizophrenia
and an AUC = 0.703 (95% CI = 0.661–0.746) in patients with severe schizophrenia (Figure 2;
Table S2). Moderate patients with an SI score of 40 points and severe patients with a
score of 55 points were prone to encounter the category e110 accessibility barrier. In
category e115 accessibility barriers, the SI scores for performance had an AUC = 0.774
(95% CI = 0.742–0.807) in patients with moderate schizophrenia and an AUC = 0.676 (95%
CI = 0.641–0.712) in patients with severe schizophrenia (Table S2). Moderate patients
with an SI score of 34 points and severe patients with a score of 55 points were prone to
encounter the category e115 accessibility barrier. In category e120 accessibility barriers,
the SI scores for performance had an AUC = 0.733 (95% CI = 0.705–0.762) in patients with
moderate schizophrenia and an AUC = 0.673 (95% CI = 0.640–0.706) in patients with se-
vere schizophrenia (Table S2). Moderate patients with an SI score of 34 points and severe
patients with a score of 55 points were prone to encounter the category e120 accessibility
barrier. According to the Regulations for the Identification of People with Disability, only
stable patients entering the chronic stage of schizophrenia, i.e., at least six months after
schizophrenia was confirmed, were appropriate to evaluate disability certification. Hence,
the data collection was after the index date of schizophrenia diagnosis. The reference
group in ROC analysis was the group without the category e110, e115, or e120 barrier. The
comparison of the SI of performance in patients with moderate and severe schizophrenia
without e110, e115, or e120 accessibility barrier and those without any e110, e115, and e120
accessibility barriers revealed similar SI, respectively (Tables S3 and S4).

The RDs were substantially higher in patients with moderate schizophrenia with
an accessibility barrier in categories e110, e115, and e120 than in patients with mod-
erate schizophrenia without an accessibility barrier in categories e110, e115, and e120,
respectively. On the other hand, the RD was substantially lower in patients with severe
schizophrenia with an accessibility barrier in category e120 than in patients with severe
schizophrenia without an accessibility barrier in category e120 (Table 4).

The multiple imputation using WHODAS SI of performance to handle missing data in
this study, including educational data, caregiver data, and family economic status, revealed
the similar results (Table S5) to those in Table 2. Table S6 shows the sociodemographic
allocation of the schizophrenia patients with and without accessibility barriers to chapter
e1, including e110, e115, and e120 with multiple imputation, and the results are similar
to those in Table 3. The RDs were also substantially higher in patients with moderate
schizophrenia with an accessibility barrier in categories e110, e115, and e120 than in
patients with moderate schizophrenia without an accessibility barrier in categories e110,
e115, and e120, respectively, with multiple imputation (Table S7).
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Table 2. Demographics of the study population and WHODAS 2.0 evaluation results.

Moderate Schizophrenia (n = 2497) Severe Schizophrenia (n = 1385) p Statistics (Statistical Tests) Degrees of Freedom (df)

Female (n, %) 1179 (47.2) 637 (46.0) 0.464 0.536 (chi-squared test) 1
Age (years old, mean (SD)) 48.3 (14.4) 55.9 (13.5) <0.001 16.490 (t-test) 3001.4

Education <0.001 72.658 (chi-squared test) 1
>Primary 1678 (67.2) 739 (53.4)
≤Primary 819 (32.8) 646 (46.6)
Residence <0.001 321.747 (chi-squared test) 1

Community 1066 (42.7) 201 (14.5)
Institution 1431 (57.3) 1184 (85.5)

Primary caregiver <0.001 94.701 (chi-squared test) 1
Yes 801 (32.1) 244 (17.6)
No 1696 (67.9) 1141 (82.4)

Urbanization level 0.037 6.621 (chi-squared test) 2
Rural 560 (22.4) 361 (26.1)

Suburban 707 (28.3) 380 (27.4)
Urban 1230 (49.3) 644 (46.5)

Work status <0.001 75.311 (chi-squared test) 1
Employment 156 (6.3) 6 (0.4)

Unemployment 2341 (93.8) 1379 (99.6)
Family economic status <0.001 54.731 (chi-squared test) 1

General 1464 (58.6) 641 (46.3)
Middle low-low 1033 (41.4) 744 (53.7)

WHODAS 2.0 (mean (SD))
Cognition (domain 1)

Capacity 38.2 (25.3) 60.6 (28.4) <0.001 24.449 (t-test) 2515.8
Performance 36.1 (24.4) 58.1 (28.4) <0.001 24.271 (t-test) 2591

Mobility (domain 2)
Capacity 20.4 (28.5) 40.4 (37.0) <0.001 17.504 (t-test) 2254.8

Performance 17.7 (25.0) 35.3 (33.5) <0.001 17.102 (t-test) 2305.2
Self-care (domain 3)

Capacity 18.9 (25.6) 41.9 (34.6) <0.001 21.738 (t-test) 2096
Performance 14.5 (20.8) 31.7 (30.7) <0.001 18.616 (t-test) 2236.5

Getting along (domain 4)
Capacity 39.8 (25.5) 56.2 (28.8) <0.001 17.633 (t-test) 2551.1

Performance 39.0 (25.2) 54.8 (28.8) <0.001 17.127 (t-test) 2577.5
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Table 2. Cont.

Moderate Schizophrenia (n = 2497) Severe Schizophrenia (n = 1385) p Statistics (Statistical Tests) Degrees of Freedom (df)

Life activities (domain 5-1)
Capacity 44.3 (32.8) 66.3 (36.9) <0.001 18.457 (t-test) 2486.2

Performance 40.8 (32.4) 61.3 (38.2) <0.001 16.741 (t-test) 2588
Social participation

(domain 6)
Capacity 36.4 (23.2) 48.8 (26.7) <0.001 14.526 (t-test) 2500.1

Performance 34.4 (22.1) 45.5 (25.9) <0.001 13.422 (t-test) 2536.8
Overall summary index (SI)

Capacity 33.4 (21.6) 52.0 (25.4) <0.001 23.101 (t-test) 2427.7
Performance 31.0 (19.9) 47.9 (24.2) <0.001 22.151 (t-test) 2495.7
Chapter e1 737 (29.5) 523 (37.8) <0.001 27.634 (chi-squared test) 1

Category e110 174 (7.0) 170 (12.3) <0.001 31.056 (chi-squared test) 1
Category e115 215 (8.6) 203 (14.7) <0.001 33.901 (chi-squared test) 1
Category e120 319 (12.8) 285 (20.6) <0.001 41.278 (chi-squared test) 1
Category e125 163 (6.5) 177 (12.8) <0.001 43.574 (chi-squared test) 1
Category e130 227 (9.1) 177 (12.8) <0.001 13.002 (chi-squared test) 1
Category e165 537 (21.5) 391 (28.2) <0.001 21.150 (chi-squared test) 1
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Table 3. The sociodemographic allocation and comparison of the patients with schizophrenia without and with accessibility barriers in the categories of chapter e1
products and technology.

Parameters
e110 without
Accessibility

Barrier

e110 with
Accessibility

Barrier
p

e115 without
Accessibility

Barrier

e115 with
Accessibility

Barrier
p

e120 without
Accessibility

Barrier

e120 with
Accessibility

Barrier
p

Total 3538 (91.1) 344 (8.9) 3464 (89.2) 418 (10.8) 3278 (84.4) 604 (15.6)
Age groups <0.001 0.005 <0.001
18–64 years 2935 (83.0) 259 (75.3) 2871 (82.9) 323 (77.3) 2729 (83.3) 465 (77.0)
≥65 years 603 (17.0) 85 (24.7) 593 (17.1) 95 (22.7) 549 (16.8) 139 (23.0)

Impairment <0.001 <0.001 <0.001
Moderate 2323 (65.7) 174 (50.6) 2282 (65.9) 215 (51.4) 2178 (66.4) 319 (52.8)

Severe 1215 (34.3) 170 (49.4) 1182 (34.1) 203 (48.6) 1100 (33.6) 285 (47.2)
Sex 0.069 0.380 0.122

Male 1899 (53.7) 167 (48.5) 1852 (53.5) 214 (51.2) 1762 (53.8) 304 (50.3)
Female 1639 (46.3) 177 (51.5) 1612 (46.5) 204 (48.8) 1516 (46.3) 300 (49.7)
Primary

caregiver 0.063 0.681 0.460

Yes 967 (27.3) 78 (22.7) 936 (27.0) 109 (26.4) 875 (26.7) 170 (28.2)
No 2571 (72.7) 266 (77.3) 2528 (73.0) 309 (73.9) 2403 (73.3) 434 (71.9)

Education <0.001 <0.001 <0.001
>Primary 2234 (63.1) 183 (53.2) 2191 (63.3) 226 (54.1) 2087 (63.7) 330 (54.6)
≤Primary 1304 (36.9) 161 (46.8) 1273 (36.8) 192 (45.9) 1191 (36.3) 274 (45.4)
Residence 0.002 0.042 0.106

Community 1180 (33.4) 87 (25.3) 1149 (33.2) 118 (28.2) 1087 (33.2) 180 (29.8)
Institution 2358 (66.7) 257 (74.7) 2315 (66.8) 300 (71.8) 2191 (66.8) 424 (70.2)

Urbanization
level 0.002 <0.001 0.061

Rural 830 (23.5) 91 (26.5) 804 (23.2) 117 (28.0) 764 (23.3) 157 (26.0)
Suburban 970 (27.4) 117 (34.0) 950 (27.4) 137 (32.8) 905 (27.6) 182 (30.1)

Urban 1738 (49.1) 136 (39.5) 1710 (49.4) 164 (39.2) 1609 (49.1) 265 (43.9)
Work status 0.003 0.003 <0.001
Employed 158 (4.5) 4 (1.2) 156 (4.5) 6 (1.4) 155 (4.7) 7 (1.2)

Unemployed 3380 (95.5) 340 (98.8) 3308 (95.5) 412 (98.6) 3123 (95.3) 597 (98.8)
Family

economic status 0.002 0.128 0.624

General 1946 (55.0) 159 (46.2) 1893 (54.7) 212 (50.7) 1783 (54.4) 322 (53.3)
Middle

low-Low 1592 (45.0) 185 (53.8) 1571 (45.4) 206 (49.3) 1495 (45.6) 282 (46.7)
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Figure 2. ROC curves used to classify patients with schizophrenia with and without accessibility 
barriers in the categories of chapter e1 products and technology by utilizing the summary index 
scores of their performance. Results for patients with moderate schizophrenia (n = 2497) are pre-
sented in the top row, while results for patients with severe schizophrenia (n = 1385) are found in 
the bottom row. Column (a) shows results for category e110 for personal consumption, column (b) 
shows results for category e115 for personal usage in activities of daily living, and column (c) shows 
results for category e120 for personal outdoor and indoor mobility and transportation. 

The RDs were substantially higher in patients with moderate schizophrenia with an 
accessibility barrier in categories e110, e115, and e120 than in patients with moderate 

Figure 2. ROC curves used to classify patients with schizophrenia with and without accessibility
barriers in the categories of chapter e1 products and technology by utilizing the summary index
scores of their performance. Results for patients with moderate schizophrenia (n = 2497) are presented
in the top row, while results for patients with severe schizophrenia (n = 1385) are found in the bottom
row. Column (a) shows results for category e110 for personal consumption, column (b) shows results
for category e115 for personal usage in activities of daily living, and column (c) shows results for
category e120 for personal outdoor and indoor mobility and transportation.

Table 4. Comparison of relative difference (RD, capacity-performance discrepancy) of the summary
index (SI) between schizophrenia patients with and without accessibility barriers to the categories
in chapter e1 products and technology, including environmental categories e110 for personal con-
sumption, e115 for personal usage in activities of daily living, and e120 for personal outdoor and
indoor mobility and transportation, stratified for patients with moderate schizophrenia (n = 174 in
accessibility of e110 with barrier, n = 215 in accessibility of e115 with barrier, n = 319 in accessibility of
e120 with barrier) and severe schizophrenia (n = 170 in accessibility of e110 with barrier, n = 203 in
accessibility of e115 with barrier, n = 285 in accessibility of e120 with barrier).

Moderate Schizophrenia
(n = 2497)

Severe Schizophrenia
(n = 1385)

Accessibility of e110
with barrier 0 ** (0–9.34) 0.57 (0–9.65)

without barrier 0 ** (0–4.36) 0 (0–10.31)
Accessibility of e115

with barrier 0 ** (0–9.42) 1.09 (0–9.60)
without barrier 0 ** (0–4.45) 0 (0–10.31)

Accessibility of e120
with barrier 0 ** (0–11.56) 0 * (0–9.31)

without barrier 0 ** (0–3.39) 0 * (0–10.53)
Relative difference = (SI score of capacity – SI score of performance)/(SI score of capacity + 1 point). Median
(interquartile range (IQR)). Mann–Whitney U test; * p value < 0.05, ** p value < 0.01.

The results of ROC analyses with multiple imputation (Table S8) revealed similar
results to those in Table S2. The results of ROC analyses after stratification by sex and age
revealed similar AUC in male and female patients 18–64 years (Table S9) as those shown in
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Figure 2 and Table S2. The RDs were also substantially higher in patients with moderate
schizophrenia in both male and female patients aged 18–64 years with an accessibility
barrier in categories e110 and e115 than in patients with moderate schizophrenia without
an accessibility barrier in categories e110 and e115, respectively, and in male patients with
moderate schizophrenia aged 18–64 years with an accessibility barrier in categories e120
than in patients with moderate schizophrenia without an accessibility barrier in categories
e120 (Table S10).

4. Discussion

Utilizing the Data Bank of Certification of Disability and Care Needs from SFAA,
MOHW, Taiwan, R.O.C., this study analyzed the SI scores between schizophrenia pa-
tients with and without an accessibility barrier to environmental categories in chapter e1
(products and technology). This study also utilized the measurements of the capacity-
performance discrepancy (RDs) to evaluate the influences of the chapter e1 environmental
barriers on the SI scores and each domain of activities of daily living in patients with
schizophrenia. Patients with moderate schizophrenia with categories e110, e115, and e120
accessibility barriers were prone to a higher capacity-performance discrepancy based on SI
score (Table 4). However, patients with severe schizophrenia with category e120 accessi-
bility barriers were prone to a lower capacity-performance discrepancy based on SI score
(Table 4). Thus, chapter e1 environmental barriers are crucial contextual indicators for pa-
tients with moderate schizophrenia that decrease their SI performance score. Furthermore,
utilizing ROC methods, we classified those patients with schizophrenia who encountered
an accessibility barrier to categories e110, e115, and e120 for each WHODAS 2.0 score, with
the percentage accurate classification ranging from 67% to 78% (Figure 2; Table S2). Thus,
the relationship between functional outcomes and environmental barriers is noticeable in
patients with schizophrenia.

Our finding that the patients’ average SI score for capacity was higher than their
average SI score for performance (Table 2) may indicate the existence of environmental
barriers for patients with schizophrenia in Taiwan. The chapter e1 environment acts as
a barrier for more than 30% of patients with schizophrenia. Notably, in a study from
the United States, low-income adults were found to have higher risks of food insecurity
that predisposed them to acute medical care [30]. In our study, middle low and low
family economic status also increased the risk of barrier in e110, accessibility of products
for personal consumption (adjusted OR = 1.34, 95% CI = 1.05–1.7)). Importantly, it has
been reported that residents of rural areas are self-reliant and more dependent on family
and friends than on healthcare professionals [31]. However, in China, the possibility of
being disabled with schizophrenia is somewhat lower among residents of rural areas than
among residents of urban areas (adjusted OR = 0.92, 95% CI = 0.86–0.98) [32]. In our
study, living in urban and suburban areas also increased the risk of barrier in category
e115, accessibility of personal usage in activities of daily living (adjusted OR = 1.41, 95%
CI = 1.07–1.84, and 1.33, 95% CI = 1.03–1.71, respectively). In Uganda, low levels of
formal education and unemployment increased the risk of barriers to care resulting from
transportation difficulties [33]. In our study, lower educational level and unemployment
status also increased the risk of barriers in category e120 accessibility of personal outdoor
and indoor mobility and transportation (adjusted OR = 1.22, 95% CI = 1.01–1.47, and 2.27,
95% CI = 1.04–4.95, respectively). Our results are also compatible with the disclosure of the
United Nations Convention on the Rights of Persons with Disabilities, which found that
people with disabilities who have low educational levels and low economic status require
more environmental assistance than those with high educational levels and high economic
status [34]. However, the causal relationships between the sociodemographic characteristics
mentioned above and environmental barriers remain uncertain in this cross-sectional study.
Future longitudinal studies are needed to investigate causal relationships and clarify the
relationships between other chapters of environmental barriers and facilitators, such as
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support, attitudes, and services (ICF chapters e3, e4, and e5), and the functional outcomes
for patients with schizophrenia.

We also found that the capacity-performance discrepancy was significantly higher in
patients with moderate schizophrenia with categories e110, e115, and e120 accessibility
barriers than in patients with moderate schizophrenia without categories e110, e115, and
e120 accessibility barriers. Multiple environmental barriers may also induce psychological
and oxidative stress [35] and be associated with functional decline and senescence [36].
While this finding is similar to those of previous studies assessing other chronic disabling
conditions [17], we found that the capacity-performance discrepancy was significantly
lower in patients with severe schizophrenia with category e120 accessibility barriers than in
patients with severe schizophrenia without the category e120 accessibility barrier. Notably,
patients with severe schizophrenia without primary caregivers were more likely to be
in residential care facilities. Upon further analysis in severe schizophrenia and category
e120 with accessibility barriers, we found that institutional residency substantially lowered
the capacity-performance discrepancy (Table S11). Access to transportation is essential
for patients with schizophrenia, allowing them to shop, attend health care appointments,
and participate in recreational activities. However, when a person’s ambulation function
deteriorates, this basic activity becomes an important obstacle. Previous studies have re-
vealed that having access to local recreation and shopping helps mental illness patients feel
comfortable residing in residential care facilities [37]. However, in residential care facilities,
healthcare workers continue to assist severe patients during the process of activities of daily
living. This assistance may decrease the capacity-performance discrepancy and improve
mental and physical health [38]. Nevertheless, this cross-sectional study did not determine
a causal relationship between the capacity-performance discrepancy and environmental
barriers. Future studies are needed to follow-up longitudinally for the ascertainment of
whether these relationships are causal.

Overall, the major strength of this study is that it contributes a comprehensive as-
sessment of environmental barriers based on the WHODAS 2.0 to evaluate the chapter e1
products and technology. We found that the presence of chapter e1 accessibility barriers
was related to functional outcomes. According to the results, policymakers and healthcare
professionals should take notice of e1 barrier-free environments to decrease the require-
ments of schizophrenic patients with functional impairments in the community and in
residential care facilities.

Study Limitations

We analyzed patients with schizophrenia from a nationwide, population-based data
bank using a well-known WHO assessment instrument to predict the risk of environmental
barriers. However, some limitations of this study must be elucidated. First, the intervie-
wees’ responses to the WHODAS 2.0 instrument may be biased. Because of the cognitive
impairment encountered by some patients, caregivers represented some of the patients for
the instrument interviews. Therefore, the difference in the respondents (i.e., the instrument
was completed either by the patient or the caregiver) might have biased the outcomes.
Second, the onset of schizophrenia, treatment history, and presently used therapy in each
patient was not noted in the Data Bank of Certification of Disability and Care Needs, only
the date of evaluation. Based on the Regulations for the Identification of People with
Disability, however, only stable patients entering the chronic stage of schizophrenia can
be used to evaluate disability evaluation and certification in Taiwan. Nevertheless, the
patients were evaluated at least six months after schizophrenia was confirmed. Third, this
study used a cross-sectional design. No further follow-up of the WHODAS 2.0 instrument
responses from the patients was conducted; thus, future studies are required to address
this issue. We use multiple imputation to handle the missing data and stratification by
sex and age to control potential confounding factors in the baseline characteristics and
found similar results in comparison with the original results. However, it is impossible to
draw a clear conclusion on environmental barriers and functional outcomes in patients
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with schizophrenia in this study because the cross-sectional study design and still other
potential confounding factors in the baseline characteristics may interfere with the inference
of results. Finally, regarding the study resources, the data bank used was limited to Taiwan;
racial, cultural, and medical differences worldwide could have a variable influence on the
environmental barriers of patients with schizophrenia. However, this is a nationwide study,
and the results are not influenced by different regions in Taiwan. Hence the results are still
valuable to regions with infrastructure similar to that of Taiwan.

5. Conclusions

In conclusion, we provide a comprehensive evaluation of functional outcomes and
environmental barriers in patients with schizophrenia. We found that the presence of
chapter e1 accessibility barriers was related to functional outcomes. We also found that
the capacity-performance discrepancy was higher in moderate schizophrenic patients with
accessibility barriers in the categories of chapter e1 than in patients without accessibility
barriers. However, the accessibility barrier in category e120 decreased the discrepancy
between patients with and without severe schizophrenia, and institutional care was found
to be the potentially decreasing factor. In conclusion, providing a more e1 barrier-free
environment in communities and residential care facilities is necessary for patients with
schizophrenia in order to decrease their disability.
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** p < 0.01, * p < 0.05, Table S2: The area under curve (AUC), cutoff value, sensitivity, and specificity
of ROC analyses to classify patients with schizophrenia according to the severity of disability expe-
riencing an accessibility barrier to ICF category e110, e115, and e120 by utilizing the standardized
summary index scores of performance, Table S3: The factors with substantial difference in relative
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or e120 accessibility barrier and those without any e110, e115, and e120 accessibility barriers, Table S5:
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tion, Table S6: The sociodemographic allocation and comparison of the patients with schizophrenia
without and with accessibility barriers in the categories of chapter e1 products and technology with
multiple imputation, Table S7: Comparison of relative difference (RD, capacity-performance dis-
crepancy) of the summary index (SI) between schizophrenia patients with and without accessibility
barriers to the categories in chapter e1 products and technology with multiple imputation, including
environmental categories e110 for personal consumption, e115 for personal usage in activities of daily
living, and e120 for personal outdoor and indoor mobility and transportation, stratified by patients
with moderate schizophrenia (n = 202 in accessibility of e110 with barrier, n = 246 in accessibility of
e115 with barrier, n = 363 in accessibility of e120 with barrier) and severe schizophrenia (n = 192 in
accessibility of e110 with barrier, n = 231 in accessibility of e115 with barrier, n = 326 in accessibility of
e120 with barrier), Table S8: The area under the curve (AUC), cut-off value, sensitivity, and specificity
of ROC analyses with multiple imputation, Table S9: The area under curve (AUC), cut-off value, sensi-
tivity, and specificity of ROC analyses after stratification by sex (male and female) and age (18-64 years
and ≥65 years), Table S10: Comparison of relative difference (RD, capacity-performance discrepancy)
of the summary index (SI) between schizophrenia patients with and without accessibility barriers to
the categories in chapter e1 products and technology, including environmental categories e110 for
personal consumption, e115 for personal usage in activities of daily living, and e120 for personal
outdoor and indoor mobility and transportation, stratified by patients with moderate schizophrenia
and severe schizophrenia and sex and age, Table S11: The factors with substantial difference in
relative difference (RD, capacity-performance discrepancy) in patients with severe schizophrenia and
e120 accessibility barrier (n = 285). Median (interquartile range [IQR]).
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7. Świtaj, P.; Anczewska, M.; Chrostek, A.; Sabariego, C.; Cieza, A.; Bickenbach, J.; Chatterji, S. Disability and schizophrenia: A

systematic review of experienced psychosocial difficulties. BMC Psychiatry 2012, 12, 193. [CrossRef]
8. Gorostiaga, A.; Balluerka, N.; Guilera, G.; Aliri, J.; Barrios, M. Functioning in patients with schizophrenia: A systematic review of

the literature using the International Classification of Functioning, Disability and Health (ICF) as a reference. Qual. Life Res. 2017,
26, 531–543. [CrossRef]

9. Jones, S.H.; Thornicroft, G.; Coffey, M.; Dunn, G. A brief mental health outcome scale-reliability and validity of the Global
Assessment of Functioning (GAF). Br. J. Psychiatry 1995, 166, 654–659. [CrossRef]

10. Guilera, G.; Gómez-Benito, J.; Pino, O.; Rojo, J.E.; Cuesta, M.J.; Martínez-Arán, A.; Safont, G.; Tabares-Seisdedos, R.; Vieta, E.;
Bernardo, M. Utility of the World Health Organization Disability Assessment Schedule II in schizophrenia. Schizophr. Res. 2012,
138, 240–247. [CrossRef] [PubMed]

11. Holsbeeke, L.; Ketelaar, M.; Schoemaker, M.M.; Gorter, J.W. Capacity, capability, and performance: Different constructs or three of
a kind? Arch. Phys. Med. Rehabil. 2009, 90, 849–855. [CrossRef]

http://doi.org/10.1016/j.dhjo.2013.04.006
https://dep.mohw.gov.tw/DOS/cp-2976-61124-113.html
http://doi.org/10.1017/S0264180100000904
http://doi.org/10.1016/j.psychres.2014.04.042
http://www.ncbi.nlm.nih.gov/pubmed/25113924
http://doi.org/10.1016/j.schres.2016.01.033
http://www.ncbi.nlm.nih.gov/pubmed/26811230
http://doi.org/10.1186/1471-244X-12-193
http://doi.org/10.1007/s11136-016-1488-y
http://doi.org/10.1192/bjp.166.5.654
http://doi.org/10.1016/j.schres.2012.03.031
http://www.ncbi.nlm.nih.gov/pubmed/22521724
http://doi.org/10.1016/j.apmr.2008.11.015


Int. J. Environ. Res. Public Health 2022, 19, 315 15 of 16

12. Menendez-Miranda, I.; Garcia-Portilla, M.P.; Garcia-Alvarez, L.; Arrojo, M.; Sanchez, P.; Sarramea, F.; Gomar, J.; Bobes-Bascaran,
M.T.; Sierra, P.; Saiz, P.A.; et al. Predictive factors of functional capacity and real-world functioning in patients with schizophrenia.
Eur. Psychiatry 2015, 30, 622–627. [CrossRef]

13. Kurichi, J.E.; Kwong, P.L.; Xie, D.; Bogner, H.R. Predictive Indices for Functional Improvement and Deterioration, Institutionaliza-
tion, and Death Among Elderly Medicare Beneficiaries. PM&R 2017, 9, 1065–1076. [CrossRef]

14. Norin, L.; Slaug, B.; Haak, M.; Jörgensen, S.; Lexell, J.; Iwarsson, S. Housing accessibility and its associations with participation
among older adults living with long-standing spinal cord injury. J. Spinal Cord. Med. 2017, 40, 230–240. [CrossRef]

15. Uchino, T.; Nemoto, T.; Yamaguchi, T.; Katagiri, N.; Tsujino, N.; Murakami, Y.; Tanaka, K.; Mizuno, M. Associations of personality
traits with the capacity-performance discrepancy of functional outcome in patients with schizophrenia. Neuropsychiatr. Dis. Treat.
2019, 15, 2869–2877. [CrossRef]

16. Harvey, P.D.; Strassnig, M. Predicting the severity of everyday functional disability in people with schizophrenia: Cognitive
deficits, functional capacity, symptoms, and health status. World Psychiatry Off. J. World Psychiatr. Assoc. (WPA) 2012, 11, 73–79.
[CrossRef] [PubMed]

17. Chang, K.-H.; Lin, Y.-N.; Liao, H.-F.; Yen, C.-F.; Escorpizo, R.; Yen, T.-H.; Liou, T.-H. Environmental effects on WHODAS 2.0
among patients with stroke with a focus on ICF category e120. Qual. Life Res. 2014, 23, 1823–1831. [CrossRef]

18. Lien, W.-C.; Guo, N.-W.; Chang, J.-H.; Lin, Y.-C.; Kuan, T.-S. Relationship of perceived environmental barriers and disability in
community-dwelling elderly in Taiwan—A population-based study. BMC Geriatr. 2014, 14, 59. [CrossRef]

19. World Health Organization. International Classification of Functioning, Disability and Health: ICF; World Health Organization:
Geneva, Switzerland, 2001.

20. Hoyle, M.; Gustafsson, L.; Meredith, P.; Ownsworth, T. Participation after stroke: Do we understand all the components and
relationships as categorised in the ICF? Brain Impair. 2012, 13, 4–15. [CrossRef]

21. Corring, D. Exploring schizophrenia within the framework of the International Classification of Functioning, Disability and Health (ICF);
Research Insights of the Regional Mental Health Care: London, UK, 2005; Volume 3, pp. 1–43.

22. Samuel, R.; Thomas, E.; Jacob, K. Instrumental activities of daily living dysfunction among people with schizophrenia. Indian J.
Psychol. Med. 2018, 40, 134–138. [CrossRef] [PubMed]

23. Lin, J.-D.; Yen, C.-F.; Loh, C.-H. Difficulties and suggestions for disability evaluation enforcement based on WHO-ICF in Taiwan:
Exploratory findings. J. Dis. Res. 2009, 7, 1–18. (In Chinese) [CrossRef]

24. WHO. WHO Disability Assessment Schedule 2.0; WHO: Geneva, Switzerland, 2011.
25. WHO. ICF Browser; WHO: Geneva, Switzerland, 2013; Available online: https://apps.who.int/classifications/icfbrowser/

(accessed on 15 July 2021).
26. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders; American Psychiatric Association:

Washington, DC, USA, 1980.
27. Liu, C.Y.; Hung, Y.T.; Chuang, Y.L.; Chen, Y.J.; Weng, W.S.; Liu, J.S.; Liang, K.Y. Incorporating development stratification of

Taiwan townships into sampling design of large scale health interview survey. J. Health Manag. 2006, 4, 1–22. (In Chinese)
28. Metz, C.E. Quantification of failure to demonstrate statistical significance: The usefulness of confidence intervals. Investig. Radiol.

1993, 28, 59–63. [CrossRef]
29. Faul, F.; Erdfelder, E.; Lang, A.-G.; Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,

and biomedical sciences. Behav. Res. Methods 2007, 39, 175–191. [CrossRef]
30. Kushel, M.B.; Gupta, R.; Gee, L.; Haas, J.S. Housing instability and food insecurity as barriers to health care among low-income

Americans. J. Gen. Int. Med. 2006, 21, 71–77. [CrossRef]
31. Judd, F.; Jackson, H.; Komiti, A.; Murray, G.; Fraser, C.; Grieve, A.; Gomez, R. Help-seeking by rural residents for mental health

problems: The importance of agrarian values. Aust. N. Z. J. Psychiatry 2006, 40, 769–776. [CrossRef]
32. Liu, T.; Zhang, L.; Pang, L.; Li, N.; Chen, G.; Zheng, X. Schizophrenia-related disability in China: Prevalence, gender, and

geographic location. Psychiatr. Serv. 2015, 66, 249–257. [CrossRef]
33. Kotwani, P.; Balzer, L.; Kwarisiima, D.; Clark, T.D.; Kabami, J.; Byonanebye, D.; Bainomujuni, B.; Black, D.; Chamie, G.; Jain, V.;

et al. Evaluating linkage to care for hypertension after community-based screening in rural Uganda. Trop. Med. Int. Health 2014,
19, 459–468. [CrossRef]

34. Chiu, W.-T.; Yen, C.-F.; Teng, S.-W.; Liao, H.-F.; Chang, K.-H.; Chi, W.C.; Wang, Y.-H.; Liou, T.-H. Implementing disability
evaluation and welfare services based on the framework of the International Classification of Functioning, Disability and Health:
Experiences in Taiwan. BMC Health Serv. Res. 2013, 13, 416. [CrossRef]

35. Li, J.; Deng, Q.; Zhang, Y.; Wu, D.; Li, G.; Liu, J.; Zhang, L.; Wang, H.-M.D. Three novel dietary phenolic compounds from pickled
Raphanus Sativus L. inhibit lipid accumulation in obese mice by modulating the gut microbiota composition. Mol. Nutr. Food Res.
2021, 65, 2000780. [CrossRef] [PubMed]

36. Teng, Y.-N.; Chang, H.-C.; Chao, Y.-Y.; Cheng, H.-L.; Lien, W.-C.; Wang, C.-Y. Etoposide triggers cellular senescence by inducing
multiple centrosomes and primary cilia in adrenocortical tumor cells. Cells 2021, 10, 1466. [CrossRef]

http://doi.org/10.1016/j.eurpsy.2014.12.011
http://doi.org/10.1016/j.pmrj.2017.04.005
http://doi.org/10.1080/10790268.2016.1224541
http://doi.org/10.2147/NDT.S218738
http://doi.org/10.1016/j.wpsyc.2012.05.004
http://www.ncbi.nlm.nih.gov/pubmed/22654932
http://doi.org/10.1007/s11136-014-0624-9
http://doi.org/10.1186/1471-2318-14-59
http://doi.org/10.1017/BrImp.2012.9
http://doi.org/10.4103/IJPSYM.IJPSYM_308_17
http://www.ncbi.nlm.nih.gov/pubmed/29962569
http://doi.org/10.30072/jdr.200903.0002. 
https://apps.who.int/classifications/icfbrowser/
http://doi.org/10.1097/00004424-199301000-00017
http://doi.org/10.3758/BF03193146
http://doi.org/10.1111/j.1525-1497.2005.00278.x
http://doi.org/10.1080/j.1440-1614.2006.01882.x
http://doi.org/10.1176/appi.ps.201400032
http://doi.org/10.1111/tmi.12273
http://doi.org/10.1186/1472-6963-13-416
http://doi.org/10.1002/mnfr.202000780
http://www.ncbi.nlm.nih.gov/pubmed/33560577
http://doi.org/10.3390/cells10061466


Int. J. Environ. Res. Public Health 2022, 19, 315 16 of 16

37. Beal, G.; Veldhorst, G.; McGrath, J.-L.; Guruge, S.; Grewal, P.; DiNunzio, R.; Trimnell, J. Constituting community: Creating a place
for oneself. Psychiatry 2005, 68, 199–211. [CrossRef]

38. Lee, E.E.; Martin, A.S.; Kaufmann, C.N.; Liu, J.; Kangas, J.; Daly, R.E.; Tu, X.M.; Depp, C.A.; Jeste, D.V. Comparison of
schizophrenia outpatients in residential care facilities with those living with someone: Study of mental and physical health,
cognitive functioning, and biomarkers of aging. Psychiatry Res. 2019, 275, 162–168. [CrossRef] [PubMed]

http://doi.org/10.1521/psyc.2005.68.3.199
http://doi.org/10.1016/j.psychres.2019.02.067
http://www.ncbi.nlm.nih.gov/pubmed/30925304

	Introduction 
	Materials and Methods 
	The Reconstruction of the Health and Social Welfare System in Certification of Disability and Care Needs in Taiwan 
	Study Participants and the Data including in the Data Bank of Certification of Disability and Care Needs 
	The Measurements of Summary Index (SI) of the WHODAS 2.0 Domain and the Capacity-Performance Discrepancy 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

