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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 [QoL]), 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 α = 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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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, 

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.
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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 

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 α) 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, 

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., f = 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-TW 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 (α = 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 (α = 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 (α = 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).

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-TW. 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 CFS (higher CFS 
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 0 to 5). BI score was 
recoded as moderate to total dependency (scores from 0 
to 60) and independent to mild dependency (scores from 
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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 

validity, of which AUC > 0.7 indicates good predictive 
validity.

Independent t-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-TW 
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 CFS 
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 (n = 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.

Table 1  Participants’ characteristics (N = 1235)
M (SD) or n (%)

All sample
(N = 1235)

Commu-
nity
(n = 421)

Outpatient
(n = 691)

Inpa-
tient
(n = 123)

Age (year) 72.63 (7.19) 72.22 (5.75) 72.56 (7.63) 74.37 
(8.74)

Sex
  Women 634 (51.3) 232 (55.1) 344 (49.8) 58 (47.2)
  Men 601 (48.7) 189 (44.9) 347 (50.2) 65 (52.8)
Educational level
  Primary school or 
below

491 (39.8) 171 (40.6) 258 (37.3) 62 (50.4)

  High school 477 (38.6) 179 (42.5) 253 (36.6) 45 (36.6)
  College or above 250 (20.2) 61 (14.5) 176 (25.5) 13 (10.6)
  Missing data 17 (1.4) 10 (2.4) 4 (0.6) 3 (2.4)
Marital status
  Married 886 (71.7) 321 (76.2) 490 (70.9) 75 (61.0)
  Widowed 254 (20.6) 78 (18.5) 147 (21.3) 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 (87.4) 623 (90.2) 107 

(87.0)
  Missing data 1 (0.1) 0 (0.0) 0 (0.0) 1 (0.8)
ICOPES-TW score 
(Range: 0–7)

1.36 (1.43) 0.98 (1.11) 1.28 (1.36) 3.10 
(1.55)

  Score 0 (i.e., ceil-
ing effect)

433 (35.1) 175 (41.6) 255 (36.9) 3 (2.4)

  Score 1 341 (27.6) 141 (33.5) 181 (26.2) 19 (15.4)
  Score 2 222 (18.0) 63 (15.0) 139 (20.1) 20 (16.3)
  Score 3 126 (10.2) 27 (6.4) 64 (9.3) 35 (28.5)
  Score 4 67 (5.4) 11 (2.6) 33 (4.8) 23 (18.7)
  Score 5 31 (2.5) 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 
effect)

4 (0.3) 0 (0.0) 1 (0.1) 3 (2.4)

BADL score (Range: 
0-100)

95.96 
(13.64)

99.74 (1.52) 96.51 
(11.15)

80.00 
(29.36)

IADL score (Range: 
1–9)

1.14 (0.59) 1.03 (0.21) 1.15 (0.67) 1.43 
(0.85)

QoL score (Range: 
8–52)

34.29 (6.53) 36.48 (5.26) 34.02 (6.51) 28.14 
(6.50)

Frailty score (Range: 
1–9)

2.53 (1.30) 0.98 (1.11) 2.65 (1.17) 4.22 
(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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Construct validity using EFA
The KMO was 0.69 and the Bartlett’s test was signifi-
cant (χ2 = 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 α
Internal consistency of these subscales was somewhat 
low: Cronbach’s α = 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 

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 2  Results of parallel analysis
Factor # Eigenvalue

From raw 
data

Mean of simulations 95% upper 
limit confi-
dence interval 
of simulations

1 1.94 1.10 1.14
2 1.17 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

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 correlationa Corrected item-total correlationb

Factor 1 (Body functionality)
Cognition 284 (23.0) 0.53 0.23 0.27
Locomotion 341 (27.6) 0.42 0.38 0.30
Hearing 292 (23.6) 0.42 0.28 0.28
Visual 229 (18.5) 0.24 0.18 0.17
Factor 2 (Life adaptation)
Vitality 205 (16.6) 0.63 0.29 0.35
Psychological 211 (17.1) 0.50 0.35 0.36
Medication 118 (9.6) 0.40 0.24 0.29
a Corrected item-total correlation using all subscales (Cronbach’s α = 0.55)
b Corrected item-total correlation using factor subscales (Cronbach’s α = 0.45 for Factor 1 [Body functionality]; 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)
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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]; 

p < 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 (β) of the ICOPES-TW 
total score was − 0.35 (p < 0.001) when explaining QoL 
(changed R2 = 0.088); 0.30 (p < 0.001; when explain-
ing frailty (changed R2 = 0.113). Similarly, the β of the 
ICOPES-TW body functionality was − 0.12 (p < 0.001) 
for QoL and 0.19 (p < 0.001) for frailty (changed 
R2 = 0.083); the β of the ICOPES-TW life adaptation was 
− 0.32 (p < 0.001) for QoL and 0.24 (p < 0.001) for frailty 
(changed R2 = 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 

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

r
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 -0.423 -0.268
6. IADL 0.313 0.305 0.174
7. QoL -0.447 -0.315 -0.417
8. Frailty 0.601 0.515 0.434
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-
TW 
(total)

AUC = 0.894 AUC = 0.892

Score 1 1.000 0.635 1.000 0.636
Score 2 0.918 0.351 0.915 0.352
Score 3 0.857 0.166 0.830 0.168
ICOPES-
TW (BF)

AUC = 0.875 AUC = 0.889

Score 1 1.000 0.548 1.000 0.549
Score 2 0.816 0.222 0.851 0.221
Score 3 0.551 0.073 0.596 0.072
ICOPES-
TW (LA)

AUC = 0.725 AUC = 0.729

Score 1 0.673 0.283 0.702 0.283
Score 2 0.429 0.097 0.362 0.100
Score 3 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
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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 α 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-TW 
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 

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) t or F (p) M (SD) t or F (p) M (SD) t or F (p)

Sex 2.26 (0.024) 1.74 (0.082) 1.90 (0.058)
  Females (n = 634) 1.45 (1.48) 0.98 (1.05) 0.47 (0.78)
  Males (n = 601) 1.27 (1.37) 0.88 (1.02) 0.39 (0.71)
Living status 1.10 (0.272) 0.47 (0.636) 1.35 (0.176)
  Living alone (n = 136) 1.48 (1.32) 0.96 (0.95) 0.51 (0.80)
  Not living alone (n = 1098) 1.34 (1.44) 0.92 (1.05) 0.42 (0.74)
Educational levela 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) 0.46 (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 statusb 9.23 (< 0.001) 12.62 (< 0.001) 5.09 (0.006)
  Married (n = 886) 1.25 (1.38) 0.85 (0.98) 0.41 (0.73)
  Widowed (n = 254) 1.65 (1.50) 1.21 (1.17) 0.44 (0.72)
  Other (n = 95) 1.60 (1.53) 0.94 (1.01) 0.66 (0.91)
a 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 
(p-value)

Bonferroni 
adjustment

1. Com-
munity 
(n = 421)

2. Out-
patient 
(n = 691)

3. In-
patient 
(n = 123)

ICOPES-
TW 
(total)

0.98 
(1.11)

1.28 
(1.36)

3.10 
(1.55)

129.09 
(< 0.001)

3 > 2 > 1

ICOPES-
TW (BF)

0.83 
(0.97)

0.80 
(0.95)

1.98 
(1.12)

80.01 
(< 0.001)

3 > 2 > 1

ICOPES-
TW (LA)

0.15 
(0.41)

0.48 
(0.76)

1.11 
(1.03)

94.48 
(< 0.001)

3 > 2 = 1

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

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 
(< 0.001)***

0.02 (0.004)/ 0.11 
(< 0.001)***

Sex (Ref: females) -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)
Education (Ref: ≦primary school)
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)
≧College 0.24 (0.69)/ 0.02 (0.73) 0.88 (0.69)/ 0.07 (0.20) -0.28 (0.11)/ -0.11 

(0.008)**
-0.34 (0.11)/ -0.13 
(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 

(< 0.001)***
-0.04 (0.002)/ -0.42 
(< 0.001)***

-0.04 (0.002)/ -0.42 
(< 0.001)***

IADL -0.92 (0.33)/ -0.08 (0.005)** -0.94 (0.32)/ -0.09 
(0.004)**

0.11 (0.05)/ 0.05 (0.03)* 0.11 (0.05)/ 0.05 (0.03)*

ICOPES-TW (total) -1.57 (0.13)/ -0.35 
(< 0.001)***

-- 0.30 (0.02)/ 0.34 
(< 0.001)***

--

ICOPES-TW (BF) -- -0.72 (0.19)/ -0.12 
(< 0.001)***

-- 0.23 (0.03)/ 0.19 
(< 0.001)***

ICOPES-TW (LA) -- -2.76 (0.23)/ -0.32 
(< 0.001)***

-- 0.41 (0.04)/ 0.24 
(< 0.001)***

Fit and diagnostic statistics
R2 (adjusted R2) 0.259 (0.253) 0.284 (0.278) 0.548 (0.544) 0.553 (0.549)
Changed R2 (changed adjusted R2)a 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
a Changed R2 (changed adjusted R2) indicates the increase of R2 (adjusted R2) for the ICOPES-TW (total) or ICOPES-TW (BF) together with ICOPES-TW (LA)
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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-TW 
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 

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.

Abbreviations
WHO	� World Health Organization
ICOPE	� Integrated Care for Older People
ICOPES-TW	� ICOPE screening tool for Taiwanese
QoL	� Quality of life
BADL	� Basic activity of daily living
IADL	� Instrumental activity of daily living
MMSE	� Mini Mental State Examination
MoCA	� Montreal Cognitive Assessment
NCKUH	� National Cheng Kung University Hospital
CFS	� Clinical Frailty Scale
BI	� Barthel Index
Lawton IADLS	� Lawton Instrumental Activities of Daily Living Scale
EFA	� Exploratory factor analysis
ANOVA	� Analysis of variance

Acknowledgements
We thank the interviewers, the participants, and the caregivers of the 
participants in the study participation.

Author contributions
Conceptualization: H-CS, C-hL, H-YC, C-YLi, C-YLin, Y-CY; Data curation: 
H-CS, C-hL, H-YC, Y-LW, C-YLi, W-HH, Y-CY; Formal analysis: C-YLin; Funding 
acquisition: H-CS, C-hL, H-YC, Y-LW, C-YLi, W-HH, C-YLin, Y-CY; Investigation: 
H-CS, C-hL, H-YC, Y-LW, C-YLi, W-HH, C-YLin, Y-CY; Methodology: all authors; 
Project administration: Y-CY; Resources: H-CS, C-hL, H-YC, Y-LW, C-YLi, W-HH, 
C-YLin, Y-CY; Software: C-YLin; Supervision: Y-CY; Validation: H-CS, C-hL, C-YLin, 
MDG; Visualization: C-YLin; Roles/Writing - original draft: H-CS, C-hL, C-YLin; 
Writing - review & editing: all authors.

Funding
This research was supported in part by (received funding from) the National 
Health Research Institutes (NHRI-11A1-CG-CO-04-2225-1). The funding body 
had no roles in the present study.

Data availability
The datasets generated and/or analyzed during the present study are not 
publicly available owing to patient privacy and ethical issues. However, they 
are available from the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the institutional review board of the National 
Cheng Kung University Hospital (IRB No. A-ER-110-249). All participants and 
their legal guardians were informed about the study goals. Written informed 
consent was obtained from all participants or their legal guardians prior to 
the study enrollment according to the Declaration of Helsinki. Participants as 
well as their relatives or legal guardians could withdraw consent at any time. 
The study was conducted in accordance with the Declaration of Helsinki and 
the ethical guidelines for Ethical Guidelines for Medical and Health Research 
Involving Human Subjects in Taiwan.

Consent to publication
The present study did not report any data that could identify any specific 
participant. Therefore, the consent to publication is not applicable.

Conflict of interest
The authors have declared that there are no conflicts of interest.



Page 12 of 13Su et al. BMC Geriatrics          (2024) 24:477 

Author details
1Department of Neurology, National Cheng-Kung University Hospital, 
College of Medicine, National Cheng Kung University, Tainan, Taiwan
2Department of Family Medicine, Taoyuan General Hospital, Ministry of 
Health and Welfare, Taoyuan, Taiwan
3School of Medicine, National Tsing Hua University, Hsinchu, Taiwan
4Department of Family Medicine, National Cheng Kung University 
Hospital, College of Medicine, National Cheng Kung University, No. 1, 
University Rd, Tainan 701401, Taiwan
5Department of Nursing, National Cheng Kung University Hospital, 
Tainan, Taiwan
6International Gaming Research Unit, Psychology Department, 
Nottingham Trent University, Nottingham, UK
7Department of Public Health, College of Medicine, National Cheng Kung 
University, Tainan, Taiwan
8Department of Public Health, College of Public Health, China Medical 
University, Taichung, Taiwan
9Department of Healthcare Administration, College of Medical and Health 
Science, Asia University, Taichung, Taiwan
10Department of Physical Medicine and Rehabilitation, Taipei Medical 
University Hospital, Department of Physcial Medicine and Rehabilitation, 
School of Medicine, College of Medicine, Taipei Medical University, Taipei, 
Taiwan
11Department of Geriatrics and Gerontology, National Cheng Kung 
University Hospital, National Cheng Kung University, Tainan, Taiwan
12Institute of Allied Health Sciences, College of Medicine, National Cheng 
Kung University, No. 1, University Rd, Tainan 701401, Taiwan
13Faculty of Health and Life Sciences, INTI International University, Nilai, 
Malaysia
14Department of Occupational Therapy, College of Medicine, National 
Cheng Kung University, Tainan, Taiwan
15Biostatistics Consulting Center, National Cheng Kung University 
Hospital, College of Medicine, National Cheng Kung University, Tainan, 
Taiwan

Received: 30 January 2023 / Accepted: 13 May 2024

References
1.	 World Health Organization. GHE: Life expectancy and healthy life expectancy. 

2020. https://www.who.int/data/gho/data/themes/mortality-and-global-
health-estimates/ghe-life-expectancy-and-healthy-life-expectancy Accessed 
January 17, 2022.

2.	 World Health Organization. Guidance on person-centred assessment and 
pathways in primary care. Handbook. 2019. https://apps.who.int/iris/bit-
stream/handle/10665/326843/WHO-FWC-ALC-19.1-eng.pdf?sequence=17&i
sAllowed=y. Accessed January 17, 2022.

3.	 World Health Organization, Ageing. and health. 2021. https://www.who.
int/news-room/fact-sheets/detail/ageing-and-health. Accessed January 17, 
2022.

4.	 Short KR, Bigelow ML, Kahl J, et al. Decline in skeletal muscle mitochondrial 
function with aging in humans. Proc Natl Acad Sci U S A. 2005;102(15):5618–
23. https://doi.org/10.1073/pnas.0501559102.

5.	 Tomasi D, Volkow ND. Aging and functional brain networks. Mol Psychiatry. 
2012;17(5):549–58. https://doi.org/10.1038/mp.2011.81.

6.	 Fried LP, Ferrucci L, Darer J, Williamson JD, Anderson G. Untangling the 
concepts of disability, frailty, and comorbidity: implications for improved 
targeting and care. J Gerontol Biol Sci Med Sci. 2004;59(3):M255–63. https://
doi.org/10.1093/gerona/59.3.m255.

7.	 Shinkai S, Yoshida H, Taniguchi Y, et al. Public health approach to preventing 
frailty in the community and its effect on healthy aging in Japan. Geriatr 
Gerontol Int. 2016;16(Suppl 1):87–97. https://doi.org/10.1111/ggi.12726.

8.	 Leung AYM, Su JJ, Lee ESH, Fung JTS, Molassiotis A. Intrinsic capacity of 
older people in the community using WHO Integrated Care for older people 
(ICOPE) framework: a cross-sectional study. BMC Geriatr. 2022;22(1):304. 
https://doi.org/10.1186/s12877-022-02980-1.

9.	 Gonzalez-Bautista E, Andrieu S, Gutierrez-Robledo LM, Garcia-Chanes RE, 
de Souto Barreto P. In the quest of a standard index of intrinsic capacity. A 
critical literature review. J Nutr Health Aging. 2020;24(9):959–65. https://doi.
org/10.1007/s12603-020-1394-4.

10.	 Chen Y-J, Kukreti S, Yang S-L, Liu C-C, Yeh Y-C, Fung XCC, Liu C-h, Liu L-F, 
Griffiths MD, Lin C-Y. Psychometric properties of instruments assessing intrin-
sic capacity: a systematic review. Asian J Soc Health Behav. 2023;6(4):141–55. 
https://doi.org/10.4103/shb.shb_343_23.

11.	 George PP, Lun P, Ong SP, Lim WS. A rapid review of the measurement of 
intrinsic capacity in older adults. J Nutr Health Aging. 2021;25(6):774–82. 
https://doi.org/10.1007/s12603-021-1622-6.

12.	 Beard JR, Jotheeswaran AT, Cesari M, Araujo de Carvalho I. The structure and 
predictive value of intrinsic capacity in a longitudinal study of ageing. BMJ 
Open. 2019;9(11):e026119. https://doi.org/10.1136/bmjopen-2018-026119.

13.	 Beard JR, Si Y, Liu Z, Chenoweth L, Hanewald K. Intrinsic capacity: validation 
of a new WHO concept for healthy aging in a longitudinal Chinese study. J 
Gerontol Biol Sci Med Sci. 2022;77(1):94–100. https://doi.org/10.1093/gerona/
glab226.

14.	 Gutierrez-Robledo LM, Garcia-Chanes RE, Gonzalez-Bautista E, Rosas-Carrasco 
O. Validation of two intrinsic capacity scales and its relationship with frailty 
and other outcomes in Mexican community-dwelling older adults. J Nutr 
Health Aging. 2021;25(1):33–40. https://doi.org/10.1007/s12603-020-1555-5.

15.	 Ma L, Chhetri JK, Zhang Y, et al. Integrated care for older people screening 
tool for measuring intrinsic capacity: preliminary findings from ICOPE pilot in 
China. Front Med. 2020;7:576079. https://doi.org/10.3389/fmed.2020.576079.

16.	 Yu R, Amuthavalli Thiyagarajan J, Leung J, Lu Z, Kwok T, Woo J. Validation of 
the construct of intrinsic capacity in a longitudinal Chinese cohort. J Nutr 
Health Aging. 2021;25(6):808–15. https://doi.org/10.1007/s12603-021-1637-z.

17.	 Ting CW, Chang CC, Yeh PC. Data Analysis of Integrated Care for Old people 
(ICOPE) screening and evaluation-example from a clinic in the Northern 
Taiwan. Formos J Phys Therapy. 2022;47(2):141–2.

18.	 Institute for Healthcare Improvement. Age-friendly health systems: Guide to 
using the 4Ms in the care of older adults. 2022. Retrieved from https://forms.
ihi.org/hubfs/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf?utm_
source=IHI_Marketing&utm_medium=How_to_Help&utm_campaign=Age_
Friendly&utm_content=Email [Accessed date: April 10, 2024].

19.	 Osborne JW, Costello AB. Sample size and subject to item ratio in principal 
components analysis. Practical Assess Res Evaluation. 2004;9:Article11. 
https://doi.org/10.7275/ktzq-jq66.

20.	 Caballero FF, Miret M, Power M, et al. Validation of an instrument to evaluate 
quality of life in the aging population: WHOQOL-AGE. Health Qual Life Out-
comes. 2013;11:177. https://doi.org/10.1186/1477-7525-11-177.

21.	 Santos D, Abad FJ, Miret M, et al. Measurement invariance of the WHO-
QOL-AGE Questionnaire across three European countries. Qual Life Res. 
2018;27(4):1015–25. https://doi.org/10.1007/s11136-017-1737-8.

22.	 Lin CY, Wang JD, Liu LF. Can we apply WHOQOL-AGE to Asian population? 
Verifying its factor structure and psychometric properties in a convenience 
sample from Taiwan. Front Public Health. 2020;8:575374. https://doi.
org/10.3389/fpubh.2020.575374.

23.	 Pulok MH, Theou O, van der Valk AM, Rockwood K. The role of illness acuity 
on the association between frailty and mortality in emergency department 
patients referred to internal medicine. Age Ageing. 2020;49(6):1071–9. 
https://doi.org/10.1093/ageing/afaa089.

24.	 Rockwood K, Song X, MacKnight C, et al. A global clinical measure of fit-
ness and frailty in elderly people. CMAJ. 2005;173(5):489–95. https://doi.
org/10.1503/cmaj.050051.

25.	 Chou YC, Tsou HH, Chan DD, et al. Validation of Clinical Frailty Scale in 
Chinese translation. BMC Geriatr. 2022;22(1):604. https://doi.org/10.1186/
s12877-022-03287-x.

26.	 Mahoney FI, Barthel DW. Functional evaluation: the Barthel Index. Md State 
Med J. 1965;14:61–5.

27.	 Hsueh IP, Lee MM, Hsieh CL. Psychometric characteristics of the Barthel 
Activities of Daily Living Index in stroke patients. J Formos Med Assoc. 
2001;100(8):526–32.

28.	 Graf C. The Lawton Instrumental Activities of Daily Living Scale. Am J Nurs. 
2008;108(4):52–62. https://doi.org/10.1097/01.NAJ.0000314810.46029.74.

29.	 Chang HY, Lee SD, Chen BJ, Hsieh CL. Assessment of Instrumental activities of 
Daily Living needs among residents in long-term care facilities. Taiwan Geriatr 
Gerontol. 2006;2(2):116–29.

30.	 Yang KF, Hsu CH, Tang YJ, Kung CC. Correlation among activities of daily living, 
quality of life, and sense of well-being in elderly community dwellers. Taiwan 
Geriatr Gerontol. 2012;7(4):217–32.

31.	 Shrestha N. Factor analysis as a tool for survey analysis. Am J Appl Math Stat. 
2021;9:4–11. https://doi.org/10.12691/ajams-9-1-2.

32.	 Kaiser HF. The application of electronic computers to factor analysis. Educ 
Psychol Meas. 1960;20(1):141–51.

https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-life-expectancy-and-healthy-life-expectancy
https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-life-expectancy-and-healthy-life-expectancy
https://apps.who.int/iris/bitstream/handle/10665/326843/WHO-FWC-ALC-19.1-eng.pdf?sequence=17&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/326843/WHO-FWC-ALC-19.1-eng.pdf?sequence=17&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/326843/WHO-FWC-ALC-19.1-eng.pdf?sequence=17&isAllowed=y
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://doi.org/10.1073/pnas.0501559102
https://doi.org/10.1038/mp.2011.81
https://doi.org/10.1093/gerona/59.3.m255
https://doi.org/10.1093/gerona/59.3.m255
https://doi.org/10.1111/ggi.12726
https://doi.org/10.1186/s12877-022-02980-1
https://doi.org/10.1007/s12603-020-1394-4
https://doi.org/10.1007/s12603-020-1394-4
https://doi.org/10.4103/shb.shb_343_23
https://doi.org/10.1007/s12603-021-1622-6
https://doi.org/10.1136/bmjopen-2018-026119
https://doi.org/10.1093/gerona/glab226
https://doi.org/10.1093/gerona/glab226
https://doi.org/10.1007/s12603-020-1555-5
https://doi.org/10.3389/fmed.2020.576079
https://doi.org/10.1007/s12603-021-1637-z
https://forms.ihi.org/hubfs/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf?utm_source=IHI_Marketing&utm_medium=How_to_Help&utm_campaign=Age_Friendly&utm_content=Email
https://forms.ihi.org/hubfs/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf?utm_source=IHI_Marketing&utm_medium=How_to_Help&utm_campaign=Age_Friendly&utm_content=Email
https://forms.ihi.org/hubfs/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf?utm_source=IHI_Marketing&utm_medium=How_to_Help&utm_campaign=Age_Friendly&utm_content=Email
https://forms.ihi.org/hubfs/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf?utm_source=IHI_Marketing&utm_medium=How_to_Help&utm_campaign=Age_Friendly&utm_content=Email
https://doi.org/10.7275/ktzq-jq66
https://doi.org/10.1186/1477-7525-11-177
https://doi.org/10.1007/s11136-017-1737-8
https://doi.org/10.3389/fpubh.2020.575374
https://doi.org/10.3389/fpubh.2020.575374
https://doi.org/10.1093/ageing/afaa089
https://doi.org/10.1503/cmaj.050051
https://doi.org/10.1503/cmaj.050051
https://doi.org/10.1186/s12877-022-03287-x
https://doi.org/10.1186/s12877-022-03287-x
https://doi.org/10.1097/01.NAJ.0000314810.46029.74
https://doi.org/10.12691/ajams-9-1-2


Page 13 of 13Su et al. BMC Geriatrics          (2024) 24:477 

33.	 O’Connor BP. SPSS and SAS programs for determining the number of com-
ponents using parallel analysis and Velicer’s MAP test. Behav Res Methods. 
2000;32:396–402. https://doi.org/10.3758/bf03200807.

34.	 Salinas-Rodríguez A, González-Bautista E, Rivera-Almaraz A, Manrique-
Espinoza B. Longitudinal trajectories of intrinsic capacity and their association 
with quality of life and disability. Maturitas. 2022;161:49–54. https://doi.
org/10.1016/j.maturitas.2022.02.005.

35.	 Liu S, Kang L, Liu X, et al. Trajectory and correlation of intrinsic capacity and 
frailty in a Beijing elderly community. Front Med. 2021;8:751586. https://doi.
org/10.3389/fmed.2021.751586.

36.	 Chen YP, Kuo YJ, Liu CH, et al. Prognostic factors for 1-year functional out-
come, quality of life, care demands, and mortality after surgery in Taiwanese 
geriatric patients with a hip fracture: a prospective cohort study. Ther Adv 
Musculoskelet Dis. 2021;13:1759720X211028360. https://doi.org/10.1177/175
9720X211028360.

37.	 Hu FW, Lin CH, Lai PH, Lin CY. Predictive validity of the Physical Resilience 
Instrument for Older Adults (PRIFOR). J Nutr Health Aging. 2021;25(9):1042–5. 
https://doi.org/10.1007/s12603-021-1667-6.

38.	 Taber KS. The use of Cronbach’s alpha when developing and reporting 
research instruments in science education. Res Sci Educ. 2018;48(6):1273–96.

39.	 Khan R, Chatton A, Nallet A, et al. Validation of the French version of the Alco-
hol, Smoking and Substance Involvement Screening Test (ASSIST). Eur Addict 
Res. 2011;17(4):190–7. https://doi.org/10.1159/000326073.

40.	 Iragorri N, Spackman E. Assessing the value of screening tools: reviewing the 
challenges and opportunities of cost-effectiveness analysis. Public Health 
Rev. 2018;39:17. https://doi.org/10.1186/s40985-018-0093-8.

41.	 Hair JF, Anderson RE, Tatham RL, Black WC. Multivariate data analysis (5th 
edition). Upper Saddle River, NJ: Prentice Hall; 1998.

42.	 Hu FW, Yueh FR, Fang TJ, Chang CM, Lin CY. Testing a conceptual model of 
physiologic reserve, intrinsic capacity, and physical resilience in hospitalized 
older patients: a structural equation modelling. Gerontology. 2024;70(2):165–
72. https://doi.org/10.1159/000535413.

43.	 McPhee JS, French DP, Jackson D, Nazroo J, Pendleton N, Degens H. Physical 
activity in older age: perspectives for healthy ageing and frailty. Biogerontol-
ogy. 2016;17(3):567–80. https://doi.org/10.1007/s10522-016-9641-0.

44.	 Vamos S, Okan O, Sentell T, Rootman I. Making a case for education for 
health literacy : an international perspective. Int J Environ Res Public Health. 
2020;17(4):1436. https://doi.org/10.3390/ijerph17041436.

45.	 Srisaknok T, Ploylearmsang C, Wongkongdech R. Effectiveness of program 
for older people’s health literacy on drug and health products: Northeast of 
Thailand. Asian J Soc Health Behav. 2024;7(1):11–8. https://doi.org/10.4103/
shb.shb_415_23.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.3758/bf03200807
https://doi.org/10.1016/j.maturitas.2022.02.005
https://doi.org/10.1016/j.maturitas.2022.02.005
https://doi.org/10.3389/fmed.2021.751586
https://doi.org/10.3389/fmed.2021.751586
https://doi.org/10.1177/1759720X211028360
https://doi.org/10.1177/1759720X211028360
https://doi.org/10.1007/s12603-021-1667-6
https://doi.org/10.1159/000326073
https://doi.org/10.1186/s40985-018-0093-8
https://doi.org/10.1159/000535413
https://doi.org/10.1007/s10522-016-9641-0
https://doi.org/10.3390/ijerph17041436
https://doi.org/10.4103/shb.shb_415_23
https://doi.org/10.4103/shb.shb_415_23

	﻿Assessing intrinsic capacity in Taiwan: Initial psychometric properties of the Integrated Care for Older People Screening Tool for Taiwanese (ICOPES-TW)
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Participants and data collection
	﻿Sample size calculation
	﻿Measures
	﻿Data analysis

	﻿Results
	﻿Participant characteristics, ICOPES-TW item score distribution, and statistical power
	﻿Construct validity using EFA
	﻿Internal consistency using Cronbach’s α
	﻿Concurrent validity using Pearson correlation
	﻿Predictive validity using the ROC curve
	﻿Discriminant power using ANOVA or independent t-tests
	﻿Relationships between ICOPES-TW, QoL, and frailty using regression models

	﻿Discussion
	﻿Conclusion
	﻿References


