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ABSTRACT

Introduction: The aging process impacts
daily living activities, highlighting the need
to assess functional ability to support inde-
pendence in older adults. Objective: To
characterize the functional ability of com-
munity-dwelling older adults in northern
Portugal. Methodology: Sixty older adults,
aged 60 and above, were assessed for body
composition, self-reported health, medica-
tion intake, and fall history. Independence
in basic and instrumental daily activities
was evaluated using the Barthel Index and
Lawton and Brody scale, respectively. Func-
tional tests included handgrip strength, 10
meters walk test, five-times sit-to-stand,
Timed up and go test, and one leg standing
test. Results: Participants had an average
age of 67.86+6.46 years, classified as pre-
obese based on body mass index,
43.95+6.77 kilograms of muscle mass, and
30% of body fat. Over half (51.6%) rated
their health as poor, 88.3% took prescribed
medication (average of three per day), and
36.7% had fallen in the past year. Depend-
ence was observed in daily activities
(Barthel Index: 19.86+0.35; Lawton and
Brody: 22.70+1.23). Functional tests re-
vealed a handgrip strength of 27.39+8.56
kilograms (37.21+6.06 for males, and
22.50+3.93 for females), a self-selected
gait velocity of 1.78+0.19 meters/second, a
time to complete the five-times sit-to-
stand, the Timed up and Go and the one leg
standing of 15.48%3.71, 9.32+1.99 and
30.23+23.07 seconds, respectively. Conclu-
sions: While older adults in northern Portu-
gal demonstrate mild functional impair-
ments, their challenges in daily activities
and self-perceived health from age 60 un-
derscore the importance of early
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intervention strategies. Further research is
needed to identify influencing factors and
develop targeted interventions to enhance
independence.

Keywords: Gerontology; Functional ability;
Independence; Activities of daily living.

INTRODUCTION

Population ageing poses significant chal-
lenges, since the global rise in life expec-
tancy does not necessarily translate into
additional vyears lived in good health
(Mitchell & Walker, 2020; WHO, 2024).
Ageing leads to the gradual loss of the
body's capacities, reducing the ability to re-
spond to stress and compromising essen-
tial functions (Khan et al., 2017; Manini,
2011). However, the impact of ageing var-
ies greatly between individuals, and age
alone does not determine the level of phys-
ical functionality (Manini, 2011).

Furthermore, ageing is often associated
with disability, a concept that extends be-
yond mere physical limitations (WHO,
2001). As defined by the World Health Or-
ganization, in the International Classifica-
tion of Functioning, Disability, and Health
(ICF), “disability serves as an umbrella term
for impairments, activity limitations or par-
ticipation restrictions” (WHO, 2001). Addi-
tionally, the notion of "pre-clinical disabil-
ity" refers to the earliest signs of functional
decline during which individuals begin to
adapt their activity patterns by reducing
the frequency of daily tasks or developing
compensatory strategies to manage
emerging difficulties (Manini, 2011). Early
identification of this stage is essential, as it
enables timely interventions that may de-
lay or prevent the progression to overt
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disability (Manini, 2011). Moreover, the
evaluation of the functionality represents a
critical part of the assessment of the older
person, both in the clinical as well as the
research setting.

Several functional tests have been used
to assess functional ability among older
adults, particularly, the Timed Up and Go
test (TUG), the 10-Meter Walk Test
(10MWT), the Five Times Sit-to-Stand Test
(5TSTS), the One-Leg Standing test (OLS),
and the Handgrip Strength test (HGS). The
TUG test assesses dynamic balance and
lower limb muscle strength (Podsiadlo &
Richardson, 1991). Complementarily, the
10MWT aims to evaluate gait speed, dy-
namic balance, and aerobic capacity (Pe-
ters et al., 2013), and the 5TSTS the lower
limb muscle strength, being closely related
to overall functionality (Goldberg et al.,
2012). For a more objective assessment of
postural control static balance, and fall risk
the OLS test was developed, which consists
of a unipedal stance (Goldberg et al., 2011).
Finally, the HGS is a key indicator of overall
muscle strength, particularly in older
adults, being directly associated with gen-
eral health and functional capacity (Alonso
et al., 2018).

The clinical and research importance of
all these instruments has been demon-
strated by their predictive capacity for neg-
ative health-related outcomes as hospitali-
zations or falls (Goldberg et al.,, 2011;
Patrizio et al., 2021). They also have shown
to be associated with subclinical and clini-
cal conditions that are not directly related
to the physical domain (e.g., inflammation,
oxidative stress, overall mortality) (Patrizio
et al.,, 2021). For this reason, they have
been repeatedly indicated as markers of
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wellbeing linked to the burden of multiple
chronic conditions rather than mere pa-
rameters of mobility or strength (Patrizio et
al., 2021).

Accordingly, this study aimed to charac-
terize the functional ability of community-
dwelling older adults in northern Portugal.

METHODS

Study design and sample

This cross-sectional study is part of a
broader research initiative registered in the
ClinicalTrials.gov  database (identifier:
NCT05611723) and adheres to the guide-
lines set forth by the Strengthening the Re-
porting of Observational Studies in Epide-
miology (STROBE) (Elm et al., 2008). All par-
ticipants received information about the
study's purpose and methodology, and
they completed an informed consent form.
Procedures

Older adults, aged 60 and above, were
assessed for body composition, self-re-
ported health, medication intake, and fall
history. Independence in basic and instru-
mental daily activities was evaluated using
the Barthel Index and Lawton and Brody
scale, respectively. Functional tests in-
cluded HGS, 10MWT, 5TSTS, TUG test, and
OLS test.

Anthropometric measurements were
taken, with body mass (kg) assessed by bi-
oimpedance analysis (Tanita Inner Scan BC-
601) and height measured using a seca®
222 stadiometer (seca—Medical Scales
and Measuring Systems®, Birmingham,
UK), with 1 mm precision. Information on
prescribed medications was collected, with
polypharmacy defined as the use of five or
more prescription medications (Lee et al.,
2020; Masnoon et al., 2017). The MMSE
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(Folstein et al., 1975), was administered to
evaluate cognitive function, covering tem-
poral and spatial orientation, short-term
memory, calculation, coordination, lan-
guage, and visuospatial skills. Total MMSE
scores range from 0 to 30, with scoring cri-
teria adjusted for literacy levels: 22 for 0-2
years of literacy, 24 for 3—6 years, and 27
for 7 or more years (Morgado et al., 2009).
Self-reported physical activity was assessed
by the seven-item short version of IPAQ,
considering moderate and vigorous physi-
cal activity (Craig et al., 2003).

Overall SRH was assessed through the
question, "In general, how do you rate your
health today?" with response options of
"Very bad," "Bad," "Fair," "Good," and
"Very Good." SRH was then dichotomized
into "Good" (responses of "Good" or "Very
Good") and "Poor" (responses of "Fair,"
"Bad," or "Very Bad") categories (Crim-
mins, 2004). The Barthel Index was used to
evaluate participants' independence in ADL
(Aradjo et al., 2007; Mahoney & DW, 1965).
The scoring system of O indicating com-
plete dependency and 20 indicating func-
tional independence was used as this scor-
ing correct for a uneven impression of ac-
curacy (Collin et al., 1988). Functional ca-
pacity was further assessed using the Law-
ton & Brody Scale (Lawton & Brody, 1969),
which measures independence across
seven instrumental activities of daily living
(IADL), with total scores ranging from 7 to
23 (Araujo et al., 2008).

HGS was measured with a Jamar® Plus+
Digital dynamometer (Performance Health
Supply, Cedarburg, WI, USA), with partici-
pants seated, shoulder adducted, elbow
flexed at 90 degrees and unsupported,
forearm in a neutral position, and wrist
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extended to 30 degrees, following guide-
lines by the American Society of Hand Ther-
apists (Fess, 1992; Jansen et al., 2008). The
OLS test was conducted on the preferred
leg, with eyes open, to measure balance in
seconds (Chung et al., 2016; Furuna et al.,
1998). Timing ceased when the participant
lost balance (e.g., the flexed leg touched
the ground), with a maximum duration of
60 seconds (Furuna et al., 1998).

Older Adults form Northern Region of Portugal

\J

Answered the sample selection questionnaire (n=147)

 J

62 Older adults meet inclusion criteria

past 12 months, medication intake, and
SRH status.

RESULTS

Of the 147 older adults who completed
the eligibility questionnaire, 62 were en-
rolled in the study (Figure 1). During the as-
sessment phase, two participants exhibited
symptoms that compromised their perfor-
mance, vielding a final analytical sample of

Excluded (n=85)

Neurological conditions (n=24)

Withdrawn participation (n=19)

Unstable cardiovascular disease, liver or renal function failure (n=17)
Unable to perform the tasks independently (n=11)

Body mass index greater than 30 kg/m2 (n=8)

Diagnosis of malignancy (n=4)

Institutionalized (n=1)

Vestibular and/or audition or vision impairments (n=1)

Dropouts (n=2)
Symptoms at evaluation that influences the participant performance
(n=2)

60 Older adults completed the study

A4 A 4
Non-Disability Disability
Older Adults Older Adults
(n=35) (n=25)

Statistical analysis

The IBM SPSS (version 28.0; SPSS Inc)
statistical package was used to compile the
data and for statistical analysis. The demo-
graphic and clinical characteristics of the
participants were analyzed using means
and standard deviations, supplemented by
frequency counts to describe categorical
variables such as sex, history of falls in the
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60 participants.

Participants had an average age of
67.8616.46 years, manly females (63.3%)
classified as pre-obese based on body mass
index, 43.95+6.77 kilograms of muscle
mass, and 30% of body fat (Table 1). Over
half (51.6%) rated their health as poor,
88.3% took prescribed medication (average

ISSN: 2795-559 - DOI: 10.61415/riage.429



Functional ability and independence among older adults in northern Portugal: a cross-sectional study

of three per day), and 36.7% had fallen in
the past year (Table 1).

Table 1: Body composition and clinical characteriza-
tion of older adults sample (n=60).

9.32+41.99 and 30.23+23.07 seconds, re-
spectively (Table 2).

Table 2: Basic and instrumental activities of daily liv-
ing and functional tests performance of older adults
sample (n=60).

Older Adults
(n=60)
Activities of Daily Living
Basic Activities of Daily Liv-
ing 19.86+0.35
(Barthel Index score )
Instrumental Activities of
Daily Livin
v g 22.70+£1.23
(Lawton and Brody IADL
scale score )
Functional Tests
Hand Grip Strength (kg) 27.39+8.56
10 meter walk test (m/s) 1.78+0.19
5 times Sit-to-stand (s) 15.48+3.71
Timed up and Go (s) 9.3241.99
One leg standing test (s) 30.23+23.07

Older Adults
(n=60)
Body Composition Mean +SD
Height (m) 1.61+0.08
Weight (kg) 66.16+10.22
Muscle Mass (kg) 43.9516.77
Bone Mass (Kg) 2.3540.35
Percentage of Body fat (%) 30.1745.83
Body Mass Index (kg/m?) 25.39+2.96
Clinical Characterization
53 (88.3)
Yes
7(11.7
Medication No ( )
Num- 3.0£2.4
ber
Yes 22 (36.7%)
38 (63.3%
History of Fall No ( )
Num- 0.49+0.77
ber
19 (31.7)
Yes
Fear of Fall
41 (68.3)
No

29 (48.3)
Self-reported health Good

status 31(51.6)

Poor

Dependence was observed in daily ac-
tivities (Barthel Index: 19.86+0.35; Lawton
and Brody: 22.70+1.23) (Table 2). Func-
tional tests revealed a handgrip strength of
27.39+8.56 kilograms (37.21+6.06 for
males, and 22.5043.93 for females), a self-
selected gait velocity of 1.78+0.19 me-
ters/second, a time to complete the five-
times sit-to-stand, the Timed up and Go
and the one leg standing of 15.48+3.71,
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Discussion

The present study sought to character-
ize the functional capacity of community-
dwelling older adults in northern Portugal
through an assessment of body composi-
tion, clinical parameters, performance in
activities of daily living, and standardized
functional tests. The findings indicate that,
although this population demonstrated
only mild functional limitations in objective
physical performance measures, they nev-
ertheless experience considerable chal-
lenges in daily life. Notably, over half of the
participants self-rated their health as poor,
and more than one-third reported at least
one fall in the preceding year—observa-
tions that highlight a potential mismatch
between objectively assessed physical ca-
pacity and subjective or practical well-be-

ing.
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In the present study cohort of commu-
nity-dwelling older adults in northern Por-
tugal, 36.7% reported experiencing at least
one fall within the past year. This preva-
lence closely aligns with the estimated 32—
42% annual fall rate among individuals
aged 70 and older living in the community
and the generally accepted 28-35% rate for
those older than 65 (Alves et al.,, 2025).
These figures confirm that our study’s fall
prevalence is consistent with national and
international  benchmarks.  Contrarily,
51.6% self-rated their health as poor, a no-
tably higher proportion than that observed
in broader Portuguese samples. National
survey data indicate that approximately
16% of adults report their health as "poor"
or "very poor" (Shaaban et al., 2022), while
regionally, the prevalence of poor per-
ceived health ranges between 32% (urban
areas) and 41% (rural areas) (Aradjo et al.,
2011). The elevated rate in our sample may
reflect regional disparities, higher levels of
functional limitations, or specific socio-
demographic characteristics of the partici-
pants.

Medication intake was also high: 88.3%
reported taking medications, with an aver-
age of 3.0 £ 2.4 daily medications. Although
this mean value falls below the conven-
tional threshold for polypharmacy (=5
drugs), it nevertheless reflects substantial
medication exposure. National evidence
indicates that polypharmacy is widespread
among Portuguese older adults: a nation-
wide primary care study found that 77% of
patients aged 265 years used at least five
medications daily (Simdes et al.,, 2024),
while a regional survey in central Portugal
reported 60.7% of home-dwelling older
adults were polymedicated (Dixe et al,,
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2023). Taken together, these findings sug-
gest that the relatively lower average in our
cohort may partly reflect sample character-
istics, such as younger-old participants or
fewer chronic conditions, yet the high over-
all prevalence of medication use remains
consistent with broader Portuguese
trends. In terms of body composition, par-
ticipants had a mean BMI of 25.4 + 3.0
kg/m?, placing them in the overweight cat-
egory, and an average body fat percentage
of approximately 30%. Nationally, older
Portuguese adults exhibit even higher com-
bined prevalence of overweight and obe-
sity—approximately 70.4% in males and
74.7% in females aged 65+ (Sardinha et al.,
2012). This concordance supports the in-
terpretation that our sample's body com-
position reflects broader trends in Portu-
gal's elder population and underscores the
potential links between adiposity, sarcope-
nia, and functional decline commonly ob-
served in aging individuals.

The levels of dependence observed in
both basic and instrumental activities of
daily living, evidenced by mean scores of
19.86 (£ 0.35) on the Barthel Index and
22.70 (£ 1.23) on the Lawton & Brody IADL
Scale, underscore the impact of aging on
functional autonomy. Although these
scores suggest that participants retain a
substantial degree of independence, subtle
impairments are present, particularly in
more complex daily tasks. This aligns with
findings from a Portuguese family health
unit sample, where increasing age was as-
sociated with greater dependency in both
basic and instrumental activities of daily liv-
ing (Barbosa et al.,, 2025). Sadio et al.
(2025) employed the validated Portuguese
versions of these scales to assess functional
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decline in community-dwelling older
adults, and their findings support the con-
tinued utility and sensitivity of these instru-
ments in such settings.

Globally, the results of this study em-
phasize the importance of implementing
early and multidimensional intervention
strategies, even in relatively healthy elderly
populations. Promoting physical function
alone may not be enough; attention must
also be paid to psychosocial factors, self-
perception of health and environmental
risks to support independent living.

The conclusions drawn from this study
must be weighed against its methodologi-
cal constraints. First, the relatively small
sample size (n = 60) and the fact that par-
ticipants were drawn from a single region
in northern Portugal limit the generalizabil-
ity of the findings to the broader Portu-
guese older population. Second, the cross-
sectional design precludes any causal infer-
ence between clinical factors, functional
performance, and self-perceived health.
Third, some variables, including falls and
self-rated health, were assessed through
self-report, which may be subject to recall
bias and under- or overestimation. In addi-
tion, objective performance tests and func-
tional scales may not fully capture the mul-
tidimensional nature of autonomy, particu-
larly psychological or social determinants
of functioning. Finally, the study did not in-
corporate nutritional biomarkers, cognitive
assessments, or longitudinal follow-up,
which are known to influence functional
decline in aging populations. Future re-
search should build on these findings by
conducting larger, multicenter longitudinal
studies that integrate physical, cognitive,
nutritional, and psychosocial measures to
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capture the multidimensional nature of
functional decline. The use of objective
tools such as wearable technology could
provide more accurate monitoring of activ-
ity and falls in real-world contexts. For clin-
ical practice, the results highlight the need
for comprehensive geriatric assessment,
including medication review, fall risk
screening, and support for autonomy in
daily living, delivered through multidiscipli-
nary teams to promote healthier and more
independent aging.

CONCLUSION

Although community-dwelling older
adults in northern Portugal exhibited only
mild impairments in standardized func-
tional measures, their reported difficulties
in daily activities and poorer self-perceived
health from the age of 60 highlight the
need for proactive, early intervention. Ad-
dressing functional limitations before they
progress may help preserve autonomy and
quality of life. Future research should focus
on elucidating the biological, clinical, and
psychosocial determinants of functional
decline and on developing targeted, multi-
disciplinary interventions to support inde-
pendence and healthy aging.
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