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Abstract

Background The World Health Organization (WHO) proposed the concept of intrinsic capacity (comprising
composite physical and mental capacity) which aligns with their concepts of healthy aging and functional ability.
Consequently, the WHO promotes the Integrated Care for Older People (ICOPE) framework as guidance for geriatric
care. Consequently, each government should have a screening tool corresponding to ICOPE framework to promote
geriatric care. The present study examined the initial psychometric properties of the Taiwan version of ICOPE (i.e,
ICOPES-TW).

Methods Older people (n=1235; mean age =72.63 years; 634 females [51.3%)]) were approached by well-trained
interviewers for participation. A number of measures were administered including the ICOPES-TW, WHOQOL-AGE
(assessing quality of life [QoLl]), Clinical Frailty Scale (assessing frailty), Barthel Index (assessing basic activity of daily
living [BADL]), and Lawton Instrumental Activities of Daily Living Scale (assessing instrumental activity of daily living
[IADL]).

Results The ICOPES-TW had a two-factor structure (body functionality [eigenvalue=1.932] and life adaptation
[eigenvalue =1.170]) as indicated by the results of exploratory factor analysis. Internal consistency of the ICOPES-TW
was low (Cronbach’s a=0.55 [entire ICOPES-TW], 0.45 (body functionality factor), and 0.52 (life adaptation factor).
ICOPES-TW scores were significantly (i) positively correlated with age (r=0.321), IADL (r=0.313), and frailty (r=0.601),
and (ii) negatively correlated with QoL (r=-0.447), and BADL (r=-0.447), with all p-values <0.001.
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Conclusion The ICOPES-TW could be a useful screening tool for healthcare providers to quickly evaluate intrinsic
capacity for Taiwanese older people given that it has moderate to strong associations with age, BADL, IADL, Qol, and

frailty.

Keywords Aging, Frailty, Intrinsic capacity, Older people, Psychometrics, Quality of life

Introduction

Aged or super-aged societies are now becoming the norm
for almost every country worldwide due to healthcare
advancements. Moreover, the World Health Organiza-
tion (WHO) reported that life expectancy had increased
from 66.8 years in 2000 to 73.4 years in 2019 [1]. Subse-
quently, how to overcome and deal with the issues asso-
ciated with aged (or super-aged) societies is important
globally [2, 3]. More specifically, aging results in older
people having higher opportunities to encounter life diffi-
culties and daily activity problems because aging leads to
function decline [4, 5]. In other words, older people are
likely to have decline in their functional ability (i.e., their
ability to interact with their living environment), and the
decline in functional ability may hinder healthy aging
(i.e., maintenance of functional ability enables positive
wellbeing). Therefore, geriatric care and healthy aging are
important topics for healthcare providers and research-
ers in this field to assist older people in maintaining qual-
ity of life (QoL), dignity, and health.

The importance of maintaining QoL, dignity, and
health for older people has been widely acknowledged
and the WHO has proposed healthy aging to convert
the stereotype that aging is associated with frailty [2, 3].
Although evidence shows that older people are at risk of
having chronic diseases, comorbidities, body function
declines, frailty, and disability [6, 7], the WHO promotes
a positive attitude toward aging. Therefore, the concept
of a capacity-based approach such as healthy aging and
intrinsic capacity has been proposed and promoted [2, 8].

Intrinsic capacity has been defined as “the composite
of the physical and mental capacities of an individual”
[9], and is considered to be an important factor help-
ing older people be successful in their healthy aging. In
addition to intrinsic capacity, both physical and mental
health have been emphasized to achieve healthy ageing.
Therefore, it is important to know that intrinsic capac-
ity shares some similar features with mental and physical
health, but it also has some differences. More specifi-
cally, some aspects of intrinsic capacity may overlap with
physical and mental health such as the physical and
mental capacities of an individual [11]. However, intrin-
sic capacity focuses more on an individual’s functional
ability (e.g., whether an older person can see, hear, walk,
think, and remember), while physical and mental health
relate more to the disorders or diseases themselves (e.g.,
whether an older person has a physical disease such as
hypertension or has dopamine abnormalities causing

cognitive problems). Therefore, when older individuals
possess good intrinsic capacity, they are viewed as having
capacities leading to good physical and mental health via
various human biological systems with satisfactory body
functions. Therefore, intrinsic capacity is a multidimen-
sional and broad concept involving different operational
indicators for healthcare providers and researchers in the
field to evaluate older people regarding a clinical consor-
tium on healthy aging [10].

The multidimensional nature of intrinsic capacity
includes five key domains: cognition, locomotion, vitality,
sensory (including visual and hearing), and psychologi-
cal [11]. Cognition comprises older people’s abilities in
problem-solving, intelligence, and memory; locomotion
comprises abilities in mobility, muscle strength, and bal-
ance; vitality comprises abilities in hormonal function,
cardio-respiratory function, and energy metabolism; sen-
sory abilities comprise vision and hearing ability in daily
living; and psychological abilities comprise emotion and
mood performance [11].

Because the importance of intrinsic capacity has been
clearly stated by experts [10], the WHO proposed and
promoted the Integrated Care for Older People (ICOPE)
framework to be a guide for geriatric care [2]. However,
ICOPE itself cannot be successful if lacking a proper
instrument to help healthcare providers assess older peo-
ple’s intrinsic capacity. Therefore, researchers in geriatric
care have been keen to develop screening tools assessing
intrinsic capacity for older people taking into account
the ICOPE framework [8, 12-16]. However, to the best
of the present authors’ knowledge, most of these screen-
ing tools were validated using several existing tools to
retrospectively correspond to the ICOPE framework
[12-14, 16]. For example, older people’s cognition may be
assessed using Mini Mental State Examination (MMSE),
and Montreal Cognitive Assessment (MoCA) [8, 16]
among other cognition screening tools. Moreover, no
consensus has been reached regarding how to standard-
ize a screening tool assessing intrinsic capacity [14].

Given that there is no consensus as to which screen-
ing tool can assess ICOPE globally, each country should
at least have a unified screening tool for use. When a
country has a unified screening tool for screening intrin-
sic capacity among older people, geriatric care policy
can be more efficiently implemented in that country. In
this regard, the Taiwan government developed a screen-
ing tool assessing intrinsic capacity comprising the five
domains (i.e., cognition, locomotion, vitality, sensory,
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and psychological) proposed by the WHO alongside two
additional domains (medication and life goals) [17]. The
two items (i.e., medication and life goals) were added to
the ICOPES-TW for the following reasons: (i) medica-
tion information provides information to clinicians to
help them evaluate the severity of physical conditions of
older people; (ii) medication is also an important concept
for geriatric care included in the Geriatric 4Ms model
(Medication, Mobility, Mentation, and what Matters)
proposed by the Institute for Healthcare Improvement
[18]; and (iii) the Geriatric 4Ms model also emphasizes
the importance of older people’s concerns (i.e., what Mat-
ters), and this guided the Taiwan government to include
life goals as one of the domains in this screening tool
assessing intrinsic capacity. The screening tool was then
named as the Integrated Care for Older People Screening
Tool for Taiwanese (ICOPES-TW).

The WHO developed the concept of intrinsic capac-
ity to highlight the various capabilities of an older
adult, including the composite of all physical and men-
tal capacities. Moreover, the ICOPE is a framework also
developed by the WHO with the purpose of optimiz-
ing health and well-being among older adults through a
person-centered and coordinated care approach. In this
regard, the concept of intrinsic capacity is closely linked
to the ICOPE because ICOPE focuses on identifying and
addressing specific vulnerabilities and capabilities among
older adults. In other words, the ICOPE can be used to
design tailored interventions for older adults through
the understanding of their intrinsic capacity, and to pro-
mote their functional ability and overall well-being. Sub-
sequently, the domains constructed in the ICOPES-TW
encompass the multidimensional aspects of intrinsic
capacity. Therefore, ICOPES-TW can be viewed as a tool
developed based on the concept of intrinsic capacity.

However, no psychometric evaluation of the ICOPES-
TW has been carried out. Therefore, the present study
evaluated the psychometric properties of the ICOPES-
TW using the data collected from older people from dif-
ferent settings (including community, inpatient wards,
and outpatient clinics). Although the WHO proposes
evaluating intrinsic capacity for community-residing
older people, the concept of intrinsic capacity can also be
applied to older people residing in different settings (e.g.,
the aforementioned inpatient wards and outpatient clin-
ics) when such older people are not severely ill. In this
regard, using ICOPES-TW to evaluate intrinsic capacity
among older people in different settings would expand
its utility in providing health information regarding older
people for healthcare providers. Subsequently, this infor-
mation could be used by healthcare providers in differ-
ent settings to foster appropriate geriatric care programs.
Therefore, the present study carried out reliability and
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validity testing for the ICOPES-TW through different
types of psychometric evaluation in different settings.
The present study had an overall aim of examining the
initial psychometric properties (including reliability and
validity) of the ICOPES-TW. In addition to the overall
aim, there were seven more specific reasons for present
study. First, descriptive statistics were used to under-
stand participants’ characteristics and ICOPES-TW item
score distributions in the present study. Second, con-
struct validity (using exploratory factor analysis [EFA])
was used to identify the structure of the ICOPES-TW
because this could help healthcare providers understand
what types of intrinsic capacity are assessed. Third, inter-
nal consistency (using Cronbach’s a) was used to help
improve the understanding if ICOPES-TW subscales
have internal coherence to each other. Fourth, concurrent
validity (using Pearson correlation) was used to examine
if the ICOPES-TW is associated with other health mea-
sures. Fifth, predictive validity (using receiver operating
characteristic [ROC] curve) was used to examine if the
ICOPES-TW could satisfactorily predict frailty and activ-
ity of daily living (ADL) dependency. Sixth, discriminant
power (using analysis of variance [ANOVA] or indepen-
dent t-tests) was used to examine if ICOPES-TW could
distinguish older people in different subgroups, such
as from different settings (i.e., community, outpatient,
and inpatient). Although the WHO proposed intrinsic
capacity for community-residing older people, the pres-
ent study expanded the use of intrinsic capacity to older
people across different settings as long as they were not
severely ill. Lastly, regression models were used to exam-
ine how the ICOPES-TW associates with QoL and frailty.

Methods

Participants and data collection

After obtaining the approval from the National Cheng
Kung University Hospital (NCKUH) Institutional of
Review Board (IRB No.: A-ER-110-249), several inter-
viewers were trained to interact and collect data from
potential participants. This included explaining the
research purpose, guiding participants to answer ques-
tionnaires, and observing and assessing the participants’
condition and performance. In total, there were 10 inter-
viewers who helped in the data collection, and each of
them attended a two-hour training workshop with an
evaluation by some of research team to ensure their con-
sistency and ability to conduct data collection. The inclu-
sion criteria for eligible participants were (i) being aged
above 50 years; (ii) being able to communicate using
Mandarin Chinese or Taiwanese; and (iii) having the abil-
ity to provide consent for participation. The exclusion
criteria were (i) not providing consent; (ii) having dif-
ficulties in understanding the questionnaires used; and
(iii) being severely ill based on medical records. Although
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there were different sources for data collection (commu-
nity, inpatient wards, and outpatient clinics), the inclu-
sion and exclusion criteria were the same across for all
the sources. Therefore, the present sample was viewed as
healthy.

There were two target populations in the present study:
one was older people who lived in Tainan City, and the
other was the patient population of the NCKUH. There-
fore, the data were collected from individuals (i) living
in the community in Tainan City, (ii) in inpatient wards
in the NCKUH, and (iii) in outpatient clinics in the
NCKUH. To recruit the participants living in the com-
munity, trained interviewers visited community centers
at the time of older adults’ annual health check-ups using
convenience sampling. The interviewers then provided
detailed information regarding the data collection pro-
cedure for those who were interested in participating in
the study. To recruit individuals from inpatient and out-
patient wards, several collaborating physicians helped in
identifying eligible participants and provided the names
to the interviewers. For inpatients, the interviewers vis-
ited potential participants in the wards, explained the
study, and invited them to participate. For outpatients,
the interviewers were provided with the times that these
individuals would be visiting the outpatient clinic. The
interviewers waited outside the outpatient clinic and
approached the individuals after their appointments
at the outpatient visit, explained the study, and invited
them to participate. Moreover, there was no specific time
(e.g., in admission or discharge) for the interviewers to
recruit inpatients and outpatients. The participants were
approached for participation only when the physicians
evaluated them as being stable and eligible. Therefore,
there was no impact as a result of hospitalization for the
data collection. In all three types of recruitment, after
agreeing to participate, the interviewer asked the person
to sign a written informed consent and then conducted
the interview to collect the data. The present study’s pro-
cedure followed and adhered to the declaration of the
Helsinki with all participants providing written informed
consent for participation.

Sample size calculation

The present study used several methods to determine the
required sample size. For the EFA, a rule-of-thumb esti-
mation method was used. More specifically, an item-per-
son ratio of 1:10 or a minimum sample size of 400 to 500
was used (depending upon which sample size calcula-
tion was larger) [19]. Because the ICOPES-TW contains
seven subscales for EFA, the sample size should therefore
contain 400 or more participants. Second, because con-
current validity was calculated using Pearson correlation,
sample size was also calculated using Pearson correlation.
With an r-value at 0.3, power at 0.8, type I error at 0.05,
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and a two-sided test, the required sample size was 84.
Third, because ANOVA was used to examined discrimi-
nant power, ANOVA was used to calculate the required
sample size. With a medium effect size (i.e., {=0.25),
power at 0.8, type I error at 0.05, and a two-sided test, the
required sample size was 159.

Measures

Integrated Care for Older People Screening Tool for Tai-
wanese (ICOPES-TW). The ICOPES-TW is an eight-
subscale instrument used to assess intrinsic capacity
in conjunction with the WHO ICOPE framework [2].
The ICOPES-TW was initially developed by a group of
experts in Gerontology and Geriatrics after reviewing the
WHO ICOPE framework documents and other relevant
studies in promoting ICOPE. The group of experts com-
prised individuals from the Health Promotion Admin-
istration, Ministry of Health and Welfare in Taiwan,
and who were responsible for healthy aging promotion.
After reviewing the literature regarding prior studies
on intrinsic capacity [9-12] and the concepts of WHO
ICOPE framework [2], the group of experts used their
expertise and experiences to generate the initial version
of the ICOPES-TW. The ICOPES-TW was developed as
a screening tool comprising quick assessments of all the
intrinsic capacity domains.

More specifically, every domain of intrinsic capacity
(including cognition, locomotion, vitality, visual, hearing,
and psychological) defined by the WHO is included as
a subscale in the ICOPES-TW. Moreover, the ICOPES-
TW contains two additional subscales (medication and
life goals). However, given that the life goals item in the
ICOPES-TW is an open answer question, this subscale
was not used in the present study to screen intrinsic
capacity among older people. Regarding the remaining
seven subscales, the cognition subscale included three
items (time orientation; location orientation; three-item
recall memory); the locomotion subscale included one
item (mobility); the vitality subscale included two items
(weight loss over 3 kg; loss of appetite); the visual sub-
scale included one item (difficulty in watching); the hear-
ing subscale included one item (ability in repeating the
numbers 6, 1, and 9); the psychological subscale included
two items (feeling bothersome; reducing engagements in
activities); and the medication subscale included three
items (taking ten or more different medications; taking
painkillers or sleeping tablets; change in balance, sleepi-
ness, dizziness, low blood hypertension, or mouth dry
due to medication taken). All the subscales were then
converted into 0 (no problems) or 1 (having problems),
with higher ICOPES-T'W scores indicating poorer intrin-
sic capacity. Apart from the cognition and hearing sub-
scales, which were assessed and rated by the interviewers,
all other subscales were self-reported by the participants.
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WHOQOL-AGE. The WHOQOL-AGE is a 13-item
self-report instrument used to assess quality of life (QoL)
among older people through the lens of older people’s
daily living [20, 21]. All items were rated using a five-
point Likert-type scale with a higher score indicating bet-
ter QoL (individual item scores range from 0 to 4 with
the 13-item WHOQOL-AGE total score ranging from 0
to 52). The WHOQOL-AGE has been validated in Chi-
nese among Taiwanese older people with promising psy-
chometric properties [22]. The internal consistency of the
WHOQOL-AGE in the present study’s sample was excel-
lent (x=0.931).

Clinical Frailty Scale (CFS). The CFS comprises one
item administered by an interviewer to assess the frailty
of an older individual. The CFS item included nine
responses from 1 (very fit) to 9 (terminally ill). Therefore,
a higher CFS score indicates higher frailty among older
people [23, 24]. The CFS has been validated in Chinese
among Taiwanese older people with promising psycho-
metric properties [25].

Barthel Index (BI). The BI is a 10-item self-report
instrument that assesses older people’s basic ADL
(BADL). All items are rated using a scale with either
two scores (0 and 5), three scores (0, 5, and 10), or four
scores (0, 5, 10, and 15) with a higher score indicating
better BADL. All item scores were summed to indicate
the overall performance concerning BADL ranging from
0 (indicating totally dependent) to 100 (indicating totally
independent) [26]. The BI has been validated in Chinese
among Taiwanese older people with promising psycho-
metric properties [27]. The internal consistency of the BI
in the present study’s sample was excellent («=0.930).

Lawton Instrumental Activities of Daily Living Scale
(Lawton IADLS). The Lawton IADLS is an eight-item
self-report instrument that assesses older people’s instru-
mental activity of daily living (IADL). All items were
rated using a dichotomous scale in dependence (scoring
1) or independence (scoring 0) with higher scores indi-
cating poorer IADL. All item scores were summed to
indicate the overall performance of IADL ranging from
0 (indicating totally independent) to 8 (indicating totally
dependent) [28]. The Lawton IADLS has been validated
in Chinese among Taiwanese older people with promis-
ing psychometric properties [29, 30]. The internal consis-
tency of the Lawton IADLS in the present study’s sample
was excellent («=0.954).

Demographics. Information concerning several demo-
graphic variables was collected. This included par-
ticipant age (answered in years), sex (answered male or
female), educational level (answered as primary or below,
junior or senior high, or college or above), marital status
(answered married, widowed or other), and living status
(answered living alone or not living alone).
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Data analysis

Descriptive statistics were used to summarize the par-
ticipants’ demographic characteristics and their scores
on the measures of WHOQOL-AGE, CFS, BI, and Law-
ton IADLS. Moreover, ceiling and floor effects of the
ICOPES-TW were calculated using the percentages at
the best (i.e., score 0) and the worst (i.e., score 7) scores
of the ICOPES-TW. Because the ICOPES-TW has never
been previously explored for its potential factor struc-
ture, exploratory factor analysis (EFA) using the princi-
pal axis factoring extraction method was used to identify
the potential factors comprising the ICOPES-T'W. Before
performing the EFA, Kaiser-Keyer-Olkin (KMO) over 0.6
and a significant Bartlett’s tests were used to evaluate if
the sample was adequate and suitable for the EFA [31]. In
the EFA, ICOPES-TW subscale scores were used for the
extraction and the number of factors was decided using
multi-methods, including the Kaiser’s rule (i.e., eigen-
value>1) [32] and parallel analysis. In the parallel analy-
sis, 100 Monte Carlo simulations were used to calculate
the eigenvalues. When the 95% confidence interval (CI)
upper limit eigenvalue derived from the simulations for
a factor is greater than the eigenvalue calculated from
the present dataset, that factor is considered to be true
[33]. Moreover, a factor loading>0.3 is considered to be
adequate for the EFA findings [31]. After deciding the
factor structure of the ICOPES-TW, internal consis-
tency together with corrected item-total correlation were
examined for the entire ICOPES-TW and its potential
factors.

The concurrent validity of the ICOPES-TW was
assessed using the Pearson correlations between the
ICOPES-TW scores (total score and potential factor
scores) and the following variables: age (older age was
expected to be correlated with higher ICOPES-TW
score), BI (higher BI score was expected to be correlated
with lower ICOPES-TW score), Lawton IADLS (higher
Lawton IADLS score was expected to be correlated with
higher ICOPES-TW score), WHOQOL-AGE (higher
WHOQOL-AGE score was expected to be correlated
with lower ICOPES-TW score), and CES (higher CFES
score was expected to be correlated with higher ICOPES-
TW score). These variables were used because prior evi-
dence has indicated that intrinsic capacity is correlated
with all of them. More specifically, poor intrinsic capacity
has been correlated with (i) older age, (ii) poorer BADL
[12], lower QoL [34], and more severe frailty [35].

After performing concurrent validity, the CFS and BI
were further used to examine the predictive validity of
the ICOPES-TW. Firstly, the CFS score was recoded as
moderate frailty to terminally ill (scores from 6 to 9) and
healthy to mild frailty (scores from O to 5). BI score was
recoded as moderate to total dependency (scores from 0
to 60) and independent to mild dependency (scores from



Su et al. BMC Geriatrics (2024) 24:477

61 to 100). Following this, the ROC curve was used to
examine if ICOPES-TW score could predict moderate
frailty and moderate dependency in ADL. The area under
ROC curve (AUC) was used for deciding the predictive

Table 1 Participants'characteristics (N=1235)
M (SD) or n (%)
All sample Commu-  Outpatient Inpa-

(N=1235) nity (n=691) tient
(n=421) (n=123)
Age (year) 7263 (7.19) 7222(5.75) 7256 (7.63) 7437
(8.74)
Sex
Women 634(51.3) 232(55.1) 344(49.8) 58(47.2)
Men 601 (48.7) 189(44.9) 347(502) 65(52.8)
Educational level
Primary school or  491(39.8) 171 (406) 258(37.3) 62 (504)
below
High school 477 (386) 179(425) 253(36.6) 45 (36.6)
College orabove  250(20.2) 61 (14.5) 176 (25.5)  13(106)
Missing data 17 (14) 10 (24) 4(0.6) 3(24)
Marital status
Married 886 (71.7) 321(76.2) 490(709) 75(61.0)
Widowed 254 (20.6) 78(18.5) 147 (213) 29 (23.6)
Other 95(7.7) 22(5.2) 54(7.8) 19 (15.4)
Living status
Living alone 136 (11.0)  53(12.6) 68 (9.8) 15(12.2)
Not living alone 1098 (88.9) 368(874) 623(90.2) 107
(87.0)
Missing data 1(0.1) 0(0.0) 0(0.0) 1(0.8)
ICOPES-TW score 136(143) 098(1.11) 128(1.36) 3.10
(Range: 0-7) (1.55)
Score O (i.e, ceil-  433(35.1) 175(416) 255(369) 3(24)
ing effect)
Score 1 341 (276) 141 (33.5) 181(26.2) 19 (15.4)
Score 2 222(180) 63(15.0) 139(20.1)  20(16.3)
Score 3 126 (10.2) 27 (6.4) 64 (9.3) 35(285)
Score 4 67 (54) 11(2.6) 33(4.8) 23(18.7)
Score 5 31(25) 3(0.7) 12(1.7) 16 (13.0)
Score 6 11(0.9) 1(0.2) 6(0.9) 4(3.3)
Score 7 (i.e, floor  4(0.3) 0(0.0) 1(0.1) 3(24)
effect)
BADL score (Range:  95.96 99.74 (1.52) 96.51 80.00
0-100) (13.64) (11.15) (29.36)
IADL score (Range: 1.14(059) 1.03(0.21) 1.15(.67) 143
1-9) (0.85)
QoL score (Range: 34.29 (6.53) 3648(5.26) 34.02 (6.51) 28.14
8-52) (6.50)
Frailty score (Range:  2.53(1.30) 098 (1.11) 265(1.17) 422
1-9) (1.58)

ICOPES-TW=Integrated Care for Older People Screening Tool for Taiwanese;
BADL=basic activity of daily living (assessed using Barthel Index);
IADL=instrumental activity of daily living (assessed using Lawton Instrumental
Activities Daily Living Scale); QoL=quality of life (assessed using WHOQOL-
AGE); Frailty assessed using Clinical Frailty Scale

Higher scores in ICOPES-TW indicate poorer intrinsic capacity; higher scores
in Barthel Index indicate better BADL; higher scores in Lawton Instrumental
Activities Daily Living Scale indicate poorer IADL; higher scores in WHOQOL-
AGE indicate better QoL; higher scores in CFS indicate higher frailty
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validity, of which AUC>0.7 indicates good predictive
validity.

Independent ¢-tests and analyses of variance (ANO-
VAs) with Bonferroni adjustment were then used to
evaluate whether the ICOPES-TW score performed dif-
ferently between the following demographic variables:
sex (males vs. females), living status (alone vs. not alone),
educational level (primary school or below, high school,
and college or above), and marital status (married, wid-
owed, and other). ANOVA with Bonferroni adjustment
was additionally used to examine the discriminant power
of the ICOPES-TW to evaluate whether the ICOPES-T'W
could significantly distinguish older people from different
settings (i.e., community, outpatient, and inpatient).

Because QoL and frailty are considered to be important
outcomes among older people [36, 37], their correlations
with the ICOPES-TW were further examined. More
specifically, several regression models were constructed
using the following criteria: WHOQOL-AGE and CES
were treated as dependent variables each with the same
set of independent variables comprising age, sex (refer-
ence group: female), educational level (reference group:
primary school or below), marital status (reference
group: married), living status (reference group: living
alone), BI, Lawton IADLS, and ICOPES-TW. All the sta-
tistical analyses were performed using SPSS 17.0 (SPSS
Inc., Chicago, IL).

Results

Participant characteristics, ICOPES-TW item score
distribution, and statistical power

The statistical power was over 0.95 for both the Pearson
correlation and ANOVA findings used in the present
study. The mean age of the participants (N=1235) was
72.63 years (SD=7.19) ranging between 59 and 97 years.
The gender distribution was relatively balanced (634
females; 51.3%) with most participants being currently
married (n=886; 71.7%). Slightly over one-fifth of the
participants had completed educational level at college or
above (1=250; 20.2%). Most of the participants were not
living alone (n=1098; 88.9%). Most of the participants
were recruited via outpatient clinics (n=691; 56.0%), fol-
lowed by those from the community (n=421; 34.1%) and
inpatient wards (n=123; 9.9%). There were slightly high
ceiling effects (35.1%) but negligible floor effects (0.3%)
for the ICOPES-TW. However, most participants had
ICOPES-TW scores at 2 or below (80.7%), indicating the
composition of many healthy older adults in the present
sample. In addition, the quartiles of the ICOPES-TW
were 0.00 (first quartile), 1.00 (second quartile), and 2.00
(third quartile). Table 1 further reports the participants’
performance concerning BADL, IADL, QoL, and frailty.
Also, the information for the three groups is reported
separately in Table 1.
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Construct validity using EFA

The KMO was 0.69 and the Bartlett’s test was signifi-
cant (x*=538.99, df=21; p<0.001), indicating the sample
adequacy and suitability for the EFA. Regarding the psy-
chometric properties of the ICOPES-TW, both Kaiser’s
rule and parallel analysis results suggested there were
two factors for the seven subscales (see Table 2 for paral-
lel analysis results). Factor 1 (named ‘body functionality’;
eigenvalue=1.932) explained 27.69% of the variance, with
cognition, locomotion (i.e., individuals’ mobility), visual,
and hearing subscales; Factor 2 (named ‘life adaptation’;
eigenvalue=1.170) explained 16.71% of the variance, with
vitality, psychological, and medication subscales (medi-
cation was considered as life adaptation because individ-
uals have to adjust their living schedule to take various
medications) (Table 3). Although the visual subscale had
a low factor loading (i.e., < 0.3), it was retained because
visual ability is a key ability proposed by the WHO for
intrinsic capacity.

Internal consistency using Cronbach’s a

Internal consistency of these subscales was somewhat
low: Cronbach’s «=0.55 (entire ICOPES-TW), 0.45
(for body functionality factor), and 0.52 (for life adapta-
tion factor). Moreover, corrected item-total correlations
among the subscales were relatively low from 0.17 to 0.38
(Table 3).

Concurrent validity using Pearson correlation

The ICOPES-TW total score was significantly correlated
with all external criteria at a moderate magnitude: abso-
lute r=0.313 to 0.601 (all p-values<0.001). The ICOPES-
TW body functionality factor was also significantly
correlated with all external criteria at a moderate mag-
nitude: absolute r=0.305 to 0.515 (all p-values<0.001).
The ICOPES-TW life adaptation factor was signifi-
cantly correlated with all external criteria with a weak
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Table 2 Results of parallel analysis
Factor # Eigenvalue
From raw Mean of simulations 95% upper
data limit confi-
dence interval
of simulations
1 1.94 1.10 1.14
2 117 1.06 1.08
3 0.94 1.03 1.05
4 0.82 1.00 1.02
5 0.77 0.97 0.99
6 0.73 0.94 0.96
7 0.63 0.90 0.93

to moderate magnitude: absolute r=0.078 to 0.434 (all
p-values<0.001).

Moreover, the ICOPES-TW body functionality fac-
tor had stronger correlations with BADL, IADL, and
frailty than the ICOPES-TW life adaptation factor. The
ICOPES-TW life adaptation factor had stronger correla-
tions with QoL than the ICOPES-TW body functionality
factor (Table 4).

Predictive validity using the ROC curve

Table 5 shows the predictive validity of the ICOPES-
TW. More specifically, the ICOPES-TW total score had
satisfactory AUC in predicting moderate frailty (0.894)
and moderate dependency in ADL (0.892). Moreover,
the optimal cutoff score for identifying at-risk frailty and
ADL dependency was scoring 1 in the ICOPES-TW total
score. With regard to the two factors of the ICOPES-TW,
both had acceptable AUC: the body functionality factor
had an AUC of 0.875 for identifying at-risk frailty and
0.725 for ADL dependency. The life adaptation factor had
an AUC of 0.725 for identifying at-risk frailty and 0.729
for ADL dependency. For both factors, the cutoff scores
also scored 1.

Table 3 Subscale properties of the Integrated Care for Older People Screening Tool for Taiwanese (ICOPES-TW) (N=1235)

Factor
Subscale

n (%) having a problem Factor loading

Corrected item-total correlation® Corrected item-total correlation®

Factor 1 (Body functionality)

Cognition 284 (23.0) 0.53
Locomotion 341 (27.6) 042
Hearing 292 (23.6) 042
Visual 229(18.5) 0.24
Factor 2 (Life adaptation)

Vitality 205 (16.6) 0.63
Psychological 211(17.1) 0.50
Medication 118 (9.6) 0.40

0.23 0.27
0.38 0.30
0.28 0.28
0.18 0.17
0.29 0.35
0.35 0.36
0.24 0.29

2 Corrected item-total correlation using all subscales (Cronbach’s a=0.55)

b Corrected item-total correlation using factor subscales (Cronbach’s a=0.45 for Factor 1 [Body functionalityl; 0.52 for Factor 2 [Life adaptation])

Factor loadings were derived using exploratory factor analysis with the principal axis factoring extraction method

NoteThe subscale scoring was: 0 (no problems for all the items assessed in that specific subscale) or 1 (any problems reported for the items assessed in that specific

subscale)



Su et al. BMC Geriatrics (2024) 24:477

Table 4 Concurrent validity of Integrated Care for Older People
Screening Tool for Taiwanese (ICOPES-TW)

1 2 3
1. ICOPES-TW (total)
2.ICOPES-TW (BF) 0.713 -
3. ICOPES-TW (LA) 0.863 0.261 -
4. Age 0.321 0.386 0.078
5.BADL -0.447 -0423 0268
6.1ADL 0.313 0.305 0.174
7.QolL -0.447 -0.315 0417
8. Frailty 0.601 0.515 0434

Note All p-values<0.001

BF=body functionality; LA=life adaptation; BADL=basic activity of daily living
(assessed using Barthel Index); IADL=instrumental activity of daily living
(assessed using Lawton Instrumental Activities Daily Living Scale); QoL=quality
of life (assessed using WHOQOL-AGE); Frailty was assessed using Clinical Frailty
Scale

Higher scores in ICOPES-TW indicate poor intrinsic capacity; higher scores in
Barthel Index indicate better BADL; higher scores in Lawton Instrumental
Activities Daily Living Scale indicate poorer IADL; higher scores in WHOQOL-
AGE indicate better QoL; higher scores in CFS indicate higher frailty

Table 5 Predictive validity of Integrated Care for Older People

Screening Tool for Taiwanese (ICOPES-TW) using receiver

operating characteristic (ROC) curve
Clinical Frailty Scale

Barthel Index

Sensitivity 1 - Specificity  Sensitivity 1 - Speci-

ficity

ICOPES- AUC=0.894 AUC=0.892

TW

(total)

Score 1 1.000 0.635 1.000 0.636

Score2 0918 0.351 0915 0352

Score3  0.857 0.166 0.830 0.168

ICOPES- AUC=0.875 AUC=0.889

TW (BF)

Score 1 1.000 0.548 1.000 0.549

Score2 0816 0.222 0.851 0.221

Score3  0.551 0.073 0.596 0.072

ICOPES- AUC=0.725 AUC=0.729

TW (LA)

Score 1 0.673 0.283 0.702 0.283

Score2 0429 0.097 0.362 0.100

Score3  0.122 0.019 0.128 0.019

AUC=area under ROC curve; BF=body functionality; LA=life adaptation

Clinical Frailty Scale recoded as 0 (scores 1-5; healthy to mild frailty) and 1
(scores 6-9; moderate frailty to terminally ill)

Barthel Index recoded as 0 (scores 61-100; mild dependency to independency)
and 1 (scores 0-60; moderate dependency to total dependency)

Higher scores in ICOPES-TW indicate poor intrinsic capacity

Discriminant power using ANOVA or independent t-tests

Significant differences in the ICOPES-TW total score
were found between sex groups (mean=1.45 [females]
vs. 1.27 [males]; p=0.024), educational level (mean=1.70
[primary school or below], 1.21 [high school], and
0.98 [college or above]; p<0.001), and marital status
(mean=1.25 [married], 1.65 [widowed], and 1.60 [others];
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»<0.001) but not living status (mean=1.48 [alone] vs.
1.34 [not alone]; p=0.272). Moreover, significant differ-
ences in the ICOPES-TW body functionality factor score
were found between education (p<0.001) and marital
status (p<0.001) but not in sex (p=0.082) and living sta-
tus (p=0.636). A significant difference in the ICOPES-
TW life adaptation factor score was found between
marital status (p=0.006) but not in sex, living status, and
educational level (p-values=0.058 to 0.176) (Table 6).
Moreover, the discriminant power of the ICOPES-TW
was supported as it was able to significantly distinguish
older people from different settings (Table 7).

Relationships between ICOPES-TW, QoL, and frailty using
regression models

Regression models additionally showed that the ICOPES-
TW had strong correlations with QoL and frailty after
controlling for age, sex, educational level, marital status,
living status, BADL, and IADL (Table 8). More specifi-
cally, the standardized coefficient () of the ICOPES-TW
total score was —0.35 (p<0.001) when explaining QoL
(changed R*=0.088); 0.30 (p<0.001; when explain-
ing frailty (changed R*=0.113). Similarly, the B of the
ICOPES-TW body functionality was —0.12 (p<0.001)
for QoL and 0.19 (p<0.001) for frailty (changed
R?=0.083); the B of the ICOPES-TW life adaptation was
—-0.32 (p<0.001) for QoL and 0.24 (p<0.001) for frailty
(changed R?=0.083) (Table 8).

Discussion

Using data collected from 1235 older people in Taiwan,
the present study evaluated the initial psychometric
properties of the newly developed ICOPES-TW. A ceil-
ing effect was observed for the ICOPES-TW and is most
likely explained by the sample composition (i.e., less than
10% of the participants were inpatients, indicating that
the majority of the participants were relatively healthy).
Using an older adult sample from southern Taiwan, the
results indicated that the ICOPES-TW comprised a two-
factor structure (body functionality and life adaptation)
in assessing older people’s intrinsic capacity. However,
internal consistency of the ICOPES-TW was low for the
ICOPES-TW total score and its two factor scores. In
addition, although the two items added to the ICOPES-
TW (i.e, medication and life goals) differentiate the
ICOPES-TW from the original ICOPE, additional psy-
chometric evidence is required to support their inclusion
in assessing intrinsic capacity. More specifically, the item
assessing life goals requires an open-ended response and
its psychometric properties cannot be verified. Therefore,
the present study only provided initial psychometric evi-
dence for the ICOPES-TW and future studies are needed
to assess the two additional items (i.e., medication and
life goals). However, the ICOPES-TW had moderate
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Table 6 Comparing Integrated Care for Older People Screening Tool for Taiwanese (ICOPES-TW) between sex, living status,

educational level, and marital status

ICOPES-TW (total) ICOPES-TW (BF) ICOPES-TW (LA)
M (SD) torF (p) M (SD) torF (p) M (SD) torF (p)
Sex 2.26 (0.024) 1.74 (0.082) 1.90 (0.058)
Females (n=634) 145 (1.48) 0.98 (1.05) 047 (0.78)
Males (n=601) 1.27 (1.37) 0.88 (1.02) 0.39(0.71)
Living status 1.10(0.272) 047 (0.636) 1.35(0.176)
Living alone (n=136) 148 (1.32) 0.96 (0.95) 0.51(0.80)
Not living alone (n=1098) 1.34 (1.44) 0.92 (1.05) 042 (0.74)
Educational level® 26.03 (<0.001) 39.68 (<0.001) 2.04(0.130)
Primary school or below (n=491) 1.70 (1.54) 1.24(1.15) 046 (0.79)
High school (n=477) 1.21(1.34) 0.77 (0.90) 0.44 (0.76)
College or above (n=250) 0.98(1.22) 0.64 (0.90) 0.35 (0.64)
Marital status® 9.23 (<0.001) 12.62 (<0.001) 5.09 (0.006)
Married (n=_886) 1.25(1.38) 0.85 (0.98) 041 (0.73)
Widowed (n=254) 1.65 (1.50) 1.21(1.17) 044 (0.72)
Other (n=95) 1.60 (1.53) 0.94 (1.01) 0.66 (0.91)

2 Bonferroni adjustment showed that college or above group had significant differences from primary or below group in ICOPES-TW total score and BF score

b Bonferroni adjustment showed that the married group had significant differences from the widowed group in ICOPES-TW total score and BF score; the married

group had significant differences from the ‘other’ group in ICOPES-LA score
BF=body functionality; LA=life adaptation

Table 7 Discriminant power of the Integrated Care for Older
People Screening Tool for Taiwanese (ICOPES-TW)

M (SD) F-value Bonferroni
(p-value) adjustment
1.Com- 2.0ut- 3.In-
munity patient patient
(n=421) (n=691) (n=123)
ICOPES-  0.98 128 3.10 129.09 3>2>1
T™W (1.11) (1.36) (1.55) (<0.001)
(total)
ICOPES- 0.83 0.80 1.98 80.01 3>2>1
TW (BF) (0.97) (0.95) (1.12) (<0.001)
ICOPES- 0.15 048 1.11 94.48 3>2=1
TW (LA) (041) (0.76) (1.03) (<0.001)

BF=body functionality; LA=life adaptation; Higher scores indicate poorer
conditions in ICOPES-TW

correlations with several external criteria including age,
ADL, QoL, and frailty, indicating its ability in assess-
ing intrinsic capacity among older people. Moreover,
older people with a higher level of education had bet-
ter ICOPES-TW scores than those with a lower level of
education.

The internal consistency of the ICOPES-TW was low
given that its Cronbach o values were 0.4 to 0.5, much
lower than the acceptable standard of 0.7 [38]. How-
ever, the ICOPES-TW is a screening measure with mul-
tidimensionality. Therefore, the low internal consistency
could be due to this. More specifically, screening tools
are not expected to thoroughly and comprehensively
assess a latent construct [39]. Instead, the main purpose
of a screening tool is to quickly detect potential health
risks for an individual [40]. Based on these observations,
screening tools may not have sufficient items to assess a

similar concept and result in relatively low internal con-
sistency. Moreover, the ICOPES-TW was designed to
cover all aspects of intrinsic capacity among older peo-
ple. Therefore, the diversity among these subscales could
be large. The diversity among the subscales together with
the use of too few items are likely the two main reasons
contributing to the low internal consistency finding in
the present study.

Similar to the problem in the internal consistency
results, the factor loadings of the ICOPES-TW in the
EFA were not high (ranging between 0.24 and 0.63). Nev-
ertheless, most of the factor loadings were acceptable
(i.e., > 0.3 or 0.4) [31, 41], with the exception of the visual
subscale (0.24). This finding indicates that visual prob-
lems could be an independent problem from other prob-
lems (i.e., cognition, locomotion, and hearing). However,
future studies are needed to explore potential underlying
mechanisms to explain why visual problems do not cor-
relate with other problems among older people.

Apart from low internal consistency, the ICOPES-T'W
was found to have satisfactory (and expected) associa-
tions with all external criteria, indicating its potential to
be a good screening tool despite the low internal con-
sistency. Higher ICOPES-TW scores, indicating poor
intrinsic capacity, were significantly associated with
poor ADL (including BADL and IADL), low QoL, higher
frailty, older age, and low educational level. Because
intrinsic capacity involves older people’s ability to func-
tion in daily activities (e.g., cognition, mobility, hearing,
and visual ability) [8, 9, 14—16], older people are likely to
have ADL problems when their intrinsic capacity is poor.
Indeed, prior evidence shows that scores on other ICOPE
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Table 8 Regression model of Integrated Care for Older People Screening Tool for Taiwanese (ICOPES-TW) on quality of life (QoL) and

frailty
Unstandardized coefficient (SE)/Standardized coefficient (p-value)
Model 1 (DV: Qol) Model 2 (DV: Qol) Model 3 (DV: Frailty) Model 4 (DV: Frailty)
Age 0.08 (0.03)/ 0.08 (0.003)** 0.05 (0.03)/ 0.06 (0.047)*  0.02 (0.004)/ 0.10 0.02 (0.004)/ 0.11
(<0.007)*** (<0.007)***

Sex (Ref: females)

Education (Ref: primary school)

-0.04 (0.35)/-0.003 (0.91)

-0.18 (0.35)/-0.01 (0.61)

0.02 (0.06)/ 0.01 (0.68)

0.03 (0.06)/0.01 (0.53)

High school -0.53 (0.66)/-0.04 (0.42) -0.01 (0.65)/-0.001 (0.98)  -0.13(0.10)/-0.05 (0.20) -0.17 (0.10)/ -0.07
(0.09)
2College 0.24 (0.69)/ 0.02 (0.73) 0.88 (0.69)/ 0.07 (0.20) -0.28 (0.11)/-0.11 -0.34(0.11)/-0.13
(0.008)** (0.002)**
Marital status (Ref: married)
Widowed -0.56 (0.47)/ -0.04 (0.24) -0.69 (0.46)/ -0.04 (0.14) 0.08 (0.07)/ 0.02 (0.28) 0.09 (0.07)/ 0.03 (0.20)
Others -1.44 (0.68)/ -0.06 (0.03)* -1.28 (0.67)/-0.05 (0.06) 0.23(0.10)/ 0.05 (0.03)* 0.22 (0.10)/ 0.04 (0.04)*
Living status (Ref: living alone) -0.30(0.59)/-0.02 (0.61) -0.40 (0.58)/-0.02 (0.49) 0.06 (0.07)/ 0.02 (0.40) 0.08 (0.07)/ 0.02 (0.30)
BADL 0.09 (0.02)/ 0.19 (< 0.001)*** 0.10 (0.02)/ 0.21 -0.04 (0.002)/ -0.42 -0.04 (0.002)/ -0.42
(<0.007)*** (<0.007)*** (<0.007)***
IADL -0.92 (0.33)/-0.08 (0.005)**  -0.94 (0.32)/-0.09 0.11 (0.05)/ 0.05 (0.03)* 0.11 (0.05)/ 0.05 (0.03)*
(0.004)**
ICOPES-TW (total) -1.57(0.13)/-0.35 - 0.30(0.02)/ 0.34 -
(<0.007)*** (<0.007)***
ICOPES-TW (BF) - -0.72 (0.19)/-0.12 - 0.23(0.03)/0.19
(<0.001)*** (<0.001)***
ICOPES-TW (LA) - -2.76 (0.23)/-0.32 - 041 (0.04)/0.24
(<0.007)*** (<0.007)***
Fit and diagnostic statistics
R? (adjusted R?) 0.259 (0.253) 0.284 (0.278) 0.548 (0.544) 0.553 (0.549)
Changed R? (changed adjusted R%)? 0.088 (0.088) 0.113(0.113) 0.083 (0.083) 0.088 (0.088)
F(p) 40.56 (<0.001) *** 41.83 (<0.001) *** 141.30 (<0.001) *** 130.96 (<0.001) ***
Variance inflation factor 1.153-4.358 1.128-4.451 1.151-4.314 1.127-4.399

*p<0.05; **p<0.01; ***p<0.001; DV=dependent variable; BF=body functionality; LA=life adaptation; BADL=basic activity of daily living (assessed using Barthel
Index); IADL=instrumental activity of daily living (assessed using Lawton Instrumental Activities Daily Living Scale); QoL=quality of life (assessed using WHOQOL-
AGE); Frailty was assessed using Clinical Frailty Scale. Higher scores indicate poorer conditions in ICOPES-TW, Lawton Instrumental Activities Daily Living Scale, and

Clinical Frailty Scale; better conditions in Barthel Index and WHOQOL-AGE

2 Changed R? (changed adjusted R?) indicates the increase of R? (adjusted R?) for the ICOPES-TW (total) or ICOPES-TW (BF) together with ICOPES-TW (LA)

instruments (in different forms from the ICOPES-TW
used in the present study) were associated with poor
BADL and IADL [9, 15]. Moreover, it was observed that
the two ICOPES-TW domain scores were highly associ-
ated with each other and the entire ICOPES-TW score,
while the entire ICOPES-TW score and its two domain
scores were only moderately (or weakly) associated with
scores on all the external measures (including age, BADL,
IADL, QoL, and frailty). This indicates that the concepts
assessed in the ICOPES-TW were different from these
external variables, and supports the notion that intrinsic
capacity is a different concept from age, ADL, QoL, and
frailty [42].

When evaluating frailty of older people, they can be
classified into three levels (i.e., robust, prefrailty, and
frailty). The concept of intrinsic capacity also includes
the ability of being robust among older people [9].
Therefore, it is unsurprising that the ICOPES-TW was
associated with higher frailty and older age in the pres-
ent study given that older age is associated with frailty

[43]. Additionally, QoL was associated with score on the
ICOPES-TW and this finding may be explained by the
impaired ADL and severe level of frailty. That is, poorer
intrinsic capacity may lead to poorer ADL and a more
severe level of frailty [9, 15], and poorer ADL and frailty
may in turn result in lower QoL [30, 36]. Moreover,
with the use of CFS and BI scores, the ICOPES-TW was
found to have good predictive validity (i.e., AUC>0.7).
The ICOPES-TW total score had the best precision, fol-
lowed by the body functionality factor score and life
adaptation score in predicting at-risk frailty and ADL
dependency. However, the predictive validity needs to
be treated with caution because the ICOPES-TW, CES,
and BI were collected simultaneously. The association
between educational level and score on the ICOPES-TW
may be explained by health literacy. More specifically,
older people with higher levels of education are likely to
have better health literacy [44], which may protect them
from unhealthy behaviors [45] and maintain their intrin-
sic capacity.
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There are some limitations in the present study. First,
the present study did not carry out test-retest reliabil-
ity and responsiveness of the ICOPES-TW. Therefore, it
remains unclear if the ICOPES-TW has consistent mea-
surement across time when older people have no changes
in intrinsic capacity and if the ICOPES-TW can genu-
inely assess changes in intrinsic capacity. Future stud-
ies are therefore needed to explore the reproducibility
and responsiveness of the ICOPES-TW for Taiwanese
healthcare providers to have better confidence in using
the ICOPES-TW in screening and program evaluations.
Moreover, the present study was unable examine the
predictability of the ICOPES-TW because of its cross-
sectional design. Future studies are therefore needed
to examine the predictability of the ICOPES-TW as a
screening tool. Second, the data were collected using a
convenience sampling design in Southern Taiwan. There-
fore, the generalizability of the present findings is limited.
Moreover, the numbers of participants in each of the
three subsamples were imbalanced (i.e., the entire sample
comprised a high proportion of relatively healthy individ-
uals from community settings, and much lower propor-
tions of participants recruited from outpatient clinics and
inpatient wards). Therefore, most of the measures in the
present study had ceiling effects. This can result in some
biased distributions and could have impacted on the cor-
relations between the ICOPES-TW and other external
measures. Therefore, there is an issue of non-representa-
tiveness in the present sample mainly because the study
used a convenience sample, which makes it very difficult
to weight the results of the sample from the three popula-
tion sources. Third, some measures in the present study
were based on the nature of self-report. Therefore, social
desirability bias (and other biases such as memory recall)
may have occurred when the participants responded
to some of the self-report measures. Lastly, the present
study did not have any gold standard tool to examine the
criterion-related validity of the ICOPES-TW. Therefore,
future studies need to develop other psychometric tools
so that criterion-related validity of the ICOPES-TW can
be further examined.

Conclusion

The present study suggests that the ICOPES-TW may
be a useful screening tool for healthcare providers to
quickly evaluate intrinsic capacity among Taiwanese
older people. Although the subscales in the ICOPES-T'W
had lower internal consistency than desired, the summed
score of the ICOPES-TW according to the WHO ICOPE
framework plus the category of medication (added by
the Taiwan government) was moderately associated with
BADL, IADL, QoL, and frailty. Therefore, by screening
with the ICOPES-TW, Taiwanese healthcare providers
are likely able to identify older people who might have
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health problems or are at risk of frailty through the quick
assessment of items related to body functionality and life
adaptation. However, the present study only provided ini-
tial psychometric evidence regarding the ICOPES-TW,
and further studies are needed to explore more deeply
additional psychometric properties of the ICOPES-
TW, such as sensitivity, specificity, reproducibility, and
responsiveness.
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