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Abstract: Objectives: Evaluate the performance of diagnostic measures (sensitivity and specificity)
of the intrinsic capacity (IC) construct recommended by the WHO ICOPE guidelines by domain and
by age group. Study design: This cross-sectional study included 164 community-dwelling elderly
(95 women and 69 men). The participants completed the assessment of the 5 domains of IC
(cognition, psychological, vitality, locomotion and sensory). In addition, they were assessed for
activities of daily living (ADL), instrumental activities of daily living (IADL), frailty and urinary
incontinence. Main outcomes measures: Descriptive statistics were used to summarize the intrinsic
capacity and identify which domains were compromised. Comparisons between three or more
samples were made by 1-way ANOVA with Bonferroni post-test and those with two samples by the
t-test or Mann-Whitney test for quantitative variables. Chi-square test was used for qualitative
variables. The sensitivity and specificity of each domain and each domain by age group were
evaluated using the ROC curve. Results: Participants with a decline in IC were older, worse ADL,
IADL and mental function, low gait speed, and higher depression scores. In addition, people with
a decline in IC had frailty, urinary incontinence. Other issues related to the decline in CI were self-
reported non-practice of physical activities and level of schooling.The evaluation of each domain
did not prove to be a good screening tool (sensitivity or specificity < 80%, but both values > 50%).
When the analyses were separated by domain and age group, good performance was found in the
psychological (69-69 years and >80 years), vitality (=80 years) and sensory (=80 years) domains.
Conclusions: The ICOPE screening tool performed well in terms of diagnostic measures when
applied by domain and age group.

Keywords: aging; intrinsic capacity; screening; integrated care

1. Introduction

The world’s population is aging rapidly with projections indicating that by 2050 there will be 2.1
billion people over the age of 65 in the world[1]. In Brazil, demographic data suggests that the number
of elderly people will increase from 32 million in 2023 to 66 million in 2050 [2], indicating that
additional spending will be necessary due to population aging[3].

Faced with the significant increase in the population aged over 60, the World Health
Organization (WHO) published the World Report on Ageing and Health in 2015, reformulating and
reorienting global actions aimed at healthy ageing [4]. Aging healthily involves maintaining and
developing functional capacity and intrinsic capacity, promoting well-being in old age, even in the
presence of diseases [5]. The concept of Integrated Care for Older People (ICOPE) then emerged,
focusing on maintaining the skills and abilities of the elderly and not just on the losses/illnesses of
aging [6,7].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Intrinsic capacity (IC) was defined as the set of physical and mental capacities that a person can
use throughout their life and its construct was developed based on five essential, but not unique,
domains: cognitive, psychological, locomotor, vitality and sensory[8]. Through the CI and its
domains, it is possible to carry out monitoring that is contextualized with the specificities of the
individual and the population analyzed, as well as to evaluate the effectiveness of interventions
already carried out or to indicate interventions that are needed in the short term (red flags) [9,10].
One of ICOPE's ideas is longitudinal screening of the IC domains, checking whether the person is out
of expectations and thus with time for correction.

Despite being a valuable and person-centered instrument and efforts being made to implement
it in several countries, there is little evidence on the clinical usefulness of the ICOPE tool [11,12],
requiring validation studies of the instrument and studies how to incorporate it into care models [13].
In addition, evidence on its feasibility, diagnostic accuracy, psychometric characteristics and real
utility is still scarce.

The WHO points out that intrinsic capacity is expected to decrease with age, suggesting the
importance of its assessment by age group. Furthermore, it seems clear that, as opposed to evaluating
the construct as a Whole [11,12,14,15], it is better to evaluate each domain separately [13,16], so that
possible interventions/monitoring are individualized for each domain.

Therefore, the objective of the study was to evaluate the performance of diagnostic measures
(sensitivity and specificity) of the intrinsic capacity construct recommended by the WHO ICOPE
guidelines by domain and by age group.

2. Materials and Methods
2.1. Study Design and Participants

It was a cross-sectional study, with a convenience sample that included 164 elderly people, living
in the coverage area of two Family Health Units (USFs in Portuguese acronym) in the city of Marilia,
Sao Paulo, Brazil. The study was approved by the research ethics committee of the Faculty of
Philosophy and Sciences-Unesp/Marilia (protocol no. 4,168,934). The eligibility criteria were: > 60
years old, not having diagnosed dementia, not having acute heart failure, infection, cerebrovascular
disease, severe cardiac, hepatic or renal dysfunction, Parkinson’s disease, blindness and deafness. A
search of individuals aged 60 years or over who were registered with the USFs was performed
through the e-SUS Primary Care digital platform. Next, the assessment was scheduled in two ways:
(1) the older adults were contacted by telephone and invited to come to the USF to participate in the
study; (2) community agents of the USFs visited the homes of the older adults and performed the
assessments on those who agreed to participate.

2.2. Assessments
2.2.1. Primary Outcomes
Intrinsic Capacity

Cognitive domain: the Montreal Cognitive Assessment (MoCA) was used to assess the
participants’ cognitive domain. The total test score is 30 points and normality scores vary according
to the level of education [17].

Psychological Domain: the 15-item Geriatric Depression Scale (GDS-15) was used to analyze the
psychological domain. Its advantages include easy-to-understand questions, small variation in the
possible answers (yes/no), and self-administration or administration by an interviewer. The score
ranges from 0 (absence of depressive symptoms) to 15 points (maximum score of depressive
symptoms).

Vitality Domain: the Mini Nutritional Assessment (MNA), a tool recommended by the WHO
[18], was used to assess this domain, with scores ranging from 0 to 14: 212 indicates a satisfactory
nutritional status; between 8 and 11 indicates a risk of malnutrition; and a score <8 indicates
malnutrition [19].
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Locomotion Domain: Short Physical Performance Battery (SPPB). The SPPB is a tool for
assessing lower limb function through a battery of static balance tests, gait speed and the test of
getting up from a chair five consecutive times (lower limb strength). Each test can be evaluated
separately or together, generating a total score of 0 (worst performance) to 12 points (best
performance) [20].

Sensory Domain: hearing and visual impairments were assessed using a self-report with
previously validated questions [21,22]. Hearing status was assessed by asking participants to rate
their hearing as excellent, very good, good, fair or poor (with the help of a hearing aid, if they wore
one). For vision, participants were also asked “how good is your vision for seeing things at a distance,
such as recognizing a friend across the street” and “how good is your vision for seeing things up
close, such as reading a newspaper”, categorizing the answer options as excellent, very good, good,
fair or poor. This assessment was made with the participant wearing glasses or corrective lenses, if
they normally did so. For each answer given in relation to hearing and vision, a score was assigned
according to the Likert scale: 1 - poor, 2 - fair, 3 - good, 4 - very good and 5 - excellent. An average
was taken of the three assessments (far vision, near vision and hearing) to determine the scores for
this domain.

2.2.2. Secondary Outcomes
Level of Dependence

The level of dependence can interfere with the domains of intrinsic capacity. For this reason,
activity of daily living (ADL) and instrumental activity of daily living (IADL) were also assessed. The
Barthel Index was used to assess ADL and the Lawton scale for IADL.

Urinary Incontinence

Urinary incontinence (UI), defined as any involuntary loss of urine [23], can negatively impact
lifestyle, limiting daily and social activities. As Ul is considered a geriatric syndrome [24]and can also
interfere in the domains of intrinsic capacity, complaints related to urinary incontinence were
assessed using the ICIC-SF.

Frailty

Frailty is the result of organic deficiencies, which generate alterations in the healthy ageing
process. Research has shown that the level of frailty can improve or worsen over time [25,26]. In this
study, frailty was assessed using the Edmonton Frail Scale (EFS)[27].

2.2.3. Other evaluations

The following variables were considered in the possible explanation of the outcomes: age,
gender, schooling and housing conditions.

3. Statistical Analysis

Descriptive statistics were used to summarize the intrinsic capacity and identify which domains
were compromised. Comparisons between three or more samples were made by 1-way ANOVA with
Bonferroni post-test and those with two samples by the t-test or Mann-Whitney test for quantitative
variables. Chi-square test was used for qualitative variables.

Each domain of intrinsic capacity received a score of zero when it was in disagreement with the
reference values of the tests applied: Cognitive domain (MOCA): according to education (illiterate: <
11; 1 to 4 years of study: <16; 5 to 11 years of study: <19; > 12 years of study: < 25) [20]; locomotion
domain (SPPB) < 9; psychological domain: >5; vitality domain (MNA) < 11; sensory domain: < 2
(Likert scale ranging from 0 to 5).
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The total intrinsic capacity score ranged from zero to five, with higher scores indicating better
intrinsic capacity. Values between zero and two were indicated as having a decline and values
between three and five as not having a decline.

The sensitivity and specificity of each domain and each domain by age group were evaluated
using the ROC curve. A screening tool is considered to have good performance if sensitivity and
specificity are > 80%; reasonable performance, if sensitivity or specificity are < 80%, but both values
>50%; and poor performance if sensitivity or specificity is < 50%. In addition, the Youden index was
also used, which summarizes the sensitivity and specificity of a tool. A Youden index of 1 indicates
perfect sensitivity and specificity, and a value of 0 indicates that the test is not useful.

3. Results

The mean IC score was 2.73+1.33. Of the total number of participants, only 17 (10.4%) were
categorized as not having declined in any domain. On the other hand, of the 164 elderly people
included, 40 (24.4%), 43 (26.2%), 41 (25%), 18 (11%) and 5 (3%) showed a decline in one, two, three,
four or five domains, respectively. The percentage of people with decline in each domain was:
cognitive: 40.8%; psychological: 9.7%; vitality: 43.3%; locomotor: 63.4%, sensory: 53.6%.

Our data showed an effect of age on IC scores [(2.0.161) = 6.574; p = 0.002], reinforcing the
importance of its assessment in all age groups. There was also a difference between men and women
(3.1+1.26 and 2.5+1.35, respectively). Figure 1 shows comparisons of IC scores by age group and
biological sex.
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Figure 1. Comparisons of IC scores by age groups and biological sex.


https://doi.org/10.20944/preprints202407.1774.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 July 2024 d0i:10.20944/preprints202407.1774.v1

3.2. Figures, Tables and Schemes

As shown in Table 1, participants with declines in IC were older, worse ADL function and low
gait speed. They had worse mental function indicated by lower MoCa scores and had higher GDS
scores. In addition, people with a decline in IC had frailty, urinary incontinence and worse IADL
activities. Other issues related to the decline in CI were self-reported non-practice of physical
activities and level of schooling.

Table 1. Characteristics of participants with and without decline in intrinsic capacity.

Non-DIC DIC X2 Cramer’s V p-value
Age group (years) 70.66+7,003  75.46+7.86 0.0003
Biological sex (n, %)
male 48 (69.6)  21(30.4)
3.20 0.14 0.07
female 53(55.8) 42 (44,2)
Gait speed (m/s) 0.93+0.24 0.71+0.27 <0.000
Postural balance (SPPB) 9.60+1.74 6.39+3.02 0.000
IADL (n, %)
dependent 25 (39.1) 39 (60.9)
non-dependent 76 76.0) 24 (24.0) 22.50 037 0000
ADL (n, %)
dependent 12 (35.3) 22 (64.7)
12.53 0.27 0.000
non-dependent 89 (68.5) 41 (31.5)

Education level (n, %)
incomplete primary education 55 (56.1) 43 (43.9)
complete primary education 21 (58.3) 15 (41.7)

complete high school 17 (94.4) 1(5,6) 11.15 0.26 0.02
higher education 3 (50.0) 3 (50.0)
postgraduate 5 (83.3) 1(16.7)
Frailty (n, %)
Robust 84 (81.6) 19 (18.4)
Prefrail 11 (45.8) 13 (54.2) 52.06 0.56 0.000
Frail 6 (16.2) 31 (86.8)
Urinary incontinence (n, %)
Yes 23(419)  32(58.1)
No soLe  3osd 12 0.28 0.000
Physical activity (n, %)
Yes 43 (93.5) 3 (6.5)
No 502 eopog 248 0.40 0.000
Living (n, %)
Alone 17 (65.4) 9 (34.6)
Accompanied 84 (60.9) 54 (39.1) 018 0.03 066
MoCa* 20.77+5.03  15.75+6.59 <0.000
GDS 3.51+2.29 5.48+3.32 <0.000

Data were expressed as meantstandard deviation or n (%); DIC: decline in intrinsic capacity;
Non-DIC: no decline in intrinsic capacity; MoCa: Montreal Cognitive Assessment; GDS: Geriatric
Depression Scale. IADL: instrumental activity of daily living; ADL: activity of daily living; m/s: metes
per second. * adjusted by schooling

Table 2 shows the ROC curve and Youden index values for the domains separately, while Figure
2 shows the distribution of cases in each domain.

Table 2. Sensitivity, specificity and AUC-ROC of the intrinsic capacity domains.

Youden

Sensitivity (%) Specificity (%) AUC p index

Domains
Cognitive 79.4 73.1 0.83 <0.001 0.52
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6
Psychological 68.2 83.9 0.86  <0.001 0.52
Vitality 49.5 88.4 0.77  <0.001 0.37
Locomotion 93.3 57.3 083  <0.001 0.50
Sensory 68.4 94.3 0.87  <0.001 0.62

AUC: area under curve.

e

Cases

Sensory

Vitality

Domisns

M True- W True+ WM False+ False -

Table 3 shows the ROC curve and Youden index values for each domain by age group and
Figure 3 shows the absolute frequency in each domain by age group.

Table 3. Sensitivity, specificity, AUC-ROC and Youden index of the intrinsic capacity domains by age

group.
Age group  Sensitivity Specificity AUC p Yo‘unde
(years) (%) (%) m index
60-69 444 94.7 0.812 <0.001  0.39
Cognitive 70-79 53.5 91.7 0.817 <0.001 045
>80 100 58.6 0.845 <0.001 0.58
60-69 100 82.3 0935 <0.001 0.82
Psychological 70-79 100 64.6 0.904 <0.001 0.65
» >80 100 53.6 0964 <0.001 0.54
g 60-69 20 80 0.657  0.17 0.01
E Vitality 70-79 714 68.3 0.754  0.001 0.40
8 >80 100 57.7 0.949 <0.001 0.58
60-69 37.8 100 0.835 <0.001 0.38
Locomotion 70-79 61.5 96.4 0.832 <0.001 0.58
>80 61.5 80 0.754  0.014 0.42
60-69 37.1 96.7 0.841 <0.001 0.34
Sensory 70-79 47.9 89.5 0.821 <0.001 0.34

>80 80 91.7 0.854 <0.001 0.72
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Figure 3. Number of cases in each domain, by age group (in years).

4. Discussion

The population is getting older in an unprecedented phenomenon in the history of humanity.
Because of this, the WHO launched in 2017 a person-centered care model called Integrated Care for
Older People (ICOPE), based on functional ability and intrinsic capacity. Through the construct of
intrinsic capacity, it is possible not only to indicate necessary treatments, but also to prevent diseases
from occurring. Despite the importance of the subject, there is little evidence of the validity of this
construct in the literature [13].

Our results showed that in the population studied, 89.6% of people showed one or more declines
in IC, a percentage above that found in other studies [11,12] and close to the research carried out by
Tavassoli et al. - 94.3% [28]. As in other research, our data also showed a decline in IC with advancing
age, in line with the intrinsic capacity model formulated by the WHO [8,11,12].

Another finding was that men had higher IC scores than women (Figure 1). However, the fact
of being a woman or a man is not implicated in the development of IC decline (Table 1). The
comparisons made between the groups showed that the older people who had a decline in intrinsic
capacity performed worse in postural balance, cognition and psychological aspects. This indicates
that these people are not aging healthily.

Frailty is defined as an age-related, multi-causal syndrome that negatively affects the
homeostatic reserves of the elderly, predisposing them to a high risk of negative outcomes [29]. Our
data, such as in another studys [12], showed that elderly people with decline in IC, are more prone
to developing frailty. A longitudinal study by Liu et al. [30] followed the trajectory of IC and frailty
in elderly people living in the community and concluded that IC impairment and frailty overlap and
coexist in older adults, and that it is important to observe both issues in order to detect early declines
in intrinsic capacity and/or the presence of frailty. In another study, Belloni and Cesari stated that
intrinsic capacity and frailty have similarities and peculiar points and that the IC construct can be
considered as a sort of evolution of frailty, in the sense that we have to look at the capacities that are
still preserved and not just the losses [29]. However, there is another issue to discuss. Is an elderly
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person with a decline in intrinsic capacity more likely to develop frailty or does being a frail elderly
person cause them to have a decline in intrinsic capacity? Where does each syndrome start? In fact,
the health of the older person should be monitored at all times and not just when they have
disabilities.

Regarding diagnostic measures, when the assessment was made in relation to each domain,
none of them proved to be a good screening tool (sensitivity and specificity >80%), but all of them
can be classified as a reasonable screening tool (sensitivity or specificity < 80%, but both values >
50%). The Youden index also performed reasonably well.

When the analyses were separated by domain and age group, good performance was found in
the psychological (69-69 years and >80 years), vitality (=80 years) and sensory (=80 years) domains.
For the other domains and age groups, performance was reasonable. These results reinforce the idea
that evaluation by domain is better than with all the domains together and adds a new fact that the
age group must be taken into account in each domain to be evaluated. Of the five domains assessed,
the 280 age group performed well in three of them and reasonable in two.

Only one study validating intrinsic capacity with the Brazilian population was found. [31]. This
study concluded that the IC construct is valid and reliable for assessing healthy ageing in diverse
socioeconomic and cultural settings. Our data showed that it is possible to apply the IC construct in
the evaluation of the elderly population, with good sensitivity and specificity, but it should be noted
that the evaluation should be separated by domain and by age group.

The IC construct proposed by WHO should be used as a screening tool for the assess
presence/decrease/absence of capabilities. With this screening, it is possible to determine the
individuals most at risk of developing/having alterations (red flags) and those who can be monitored
over time. For red flags, it will be possible to determine better treatments and the responses to them.
Our data showed that the majority of the population evaluated had one or more domains with
decline. This means that urgent action is needed to ensure that these elderly people do not experience
a deterioration in their abilities, but have the possibility of healthy ageing.

5. Conclusions

The ICOPE screening tool performed well in terms of diagnostic measures when applied by
domain and age group.
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