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Introduction: Physical inactivity may be associated with lower levels of functional independence;
however, this relationship is not fully yet understood among low-income older adults. Objective: To
analyze the association between physical activity (PA) trajectories and functional independence in
low-income older adults over a three-year period. Methods: This was a longitudinal and prospective
study including older adults registered at primary healthcare units located in a socioeconomically
vulnerable area. Sociodemographic data, PA levels, and functional independence in basic (BADL),
instrumental (IADL), and advanced activities of daily living (AADL) were assessed using the Katz
Index, Lawton and Brody scale, and Reuben and Solomon scale, respectively. Data collection was
conducted at participants’homes by previously trained evaluators, following all ethical standards for
research involving human subjects. Crude and adjusted logistic regression analyses were performed
to assess associations, considering p<0.05. Results: Among the 223 older adults (mean age: 72.6 *
7.1 years), 48.7% were classified as insufficiently active in 2015, increasing to 55.6% in 2018. A
desirable PA trajectory (participants who were active in both 2015 and 2018, or those who
transitioned from insufficiently active in 2015 to active in 2018) was associated with better
functional independence in BADLs (OR: 6.80; 95% CI: 1.45 — 31.79), IADLs (OR: 4.24; 95%
CI: 2.24 - 8.05), and AADLs (OR: 4.42; 95% CI: 2.16 — 9.07). Conclusion: Being consistently
active or presenting increasing PA levels over a three-year period was associated with a lower risk
of functional decline in BADLs, IADLs, and AADLs, among low-income older adults.

Keywords: Motor activity; Physical functional performance; Healthy lifestyle; Aging.
RESUMO

Introdugio: A inatividade fisica pode estar associada a piores niveis de independéncia funcional de pessoas
idosas; no entanto, pouco se sabe sobre esta associagio em pessoas de baixa renda. Objetivo: Analisar a associa-
¢do entre trajetorias de atividade fisica (AF) e independéncia funcional de pessoas idosas de baixa renda por
um periodo de trés anos. Meétodos: Este ¢ um estudo longitudinal e prospectivo incluindo pessoas idosas cadas-
tradas na Atengdo Primdria & Saide de uma drea de alta vulnerabilidade social. Por meio de questiondrios,
foram mensurados dados sociodemogrdficos, nivel de AF e independéncia funcional nas atividades bdsicas
(ABVD), instrumentais (AIVD) e avangadas de vida didria (AAVD) por meio das escalas de Katz, Lawton
e Brody, Reuben e Solomon, respectivamente. Andlises de associagio foram realizadas por meio de regressio
logistica bruta e ajustada, considerando p<0,05. Resultados: De 223 pessoas idosas (72,6 + 7,1 anos),
48,7% eram inmﬁcientemente ativas em 2015, enquanto em 2018, a proporcao aumentou para 55,6%. A
trajetoria de AF desejavel (pessoas ativas em 2015 e 2018; ou insuficientemente ativas em 2015 e ativas
em 2018)foi associada a ter melhor independéncia funcional em ABVDs (OR = 6,80, IC 95%: 1,45 -
31,79), AIVDs (OR: 4,24, 1C 95%: 2,24 - 8,05) e AAVDs (OR = 4,42, 1C 95%: 2,16 - 9,07).
Conclusio: Estar consis-tentemente ativa ou aumentar o nivel de AF ao longo de trés anos foi associado a
um menor risco de pessoas idosas de baixa renda terem baixo desempenho funcional nas ABVDs, AIVDs e

AAVDs.

Palavras-chave: Atividade motora; Desempenho funcional fisico; Estilo de vida sauddvel;
Enwelhecimento.
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Physical activity in older adults

Introduction

Low-income older adults are at a greater risk of frailty
than their peers with higher incomes®?. The sociocul-
tural environment is marked by structural inequalities,
such as precarious housing, lack of accessibility, inade-
quate sanitation, food insecurity, unfavorable working
conditions, and a lack of adequate spaces for leisure.
Residents in highly vulnerable areas may also face
greater difficulty accessing public health and social as-
sistance services. Added to this are low levels of edu-
cation, lack of social support, and functional literacy,
which can hinder access to and the use of services, ex-
acerbating situations of exclusion and inequality®. This
framework can increase the risk of early illness, falls,
and poorer performance in activities of daily living
(ADLs)*3.

The ability to perform ADLs has been frequently
highlighted in international documents and Brazilian
public policies as a priority focus for promoting active
and healthy aging, since a decline in functional per-
formance significantly affects the daily lives of older
people®. Therefore, strategies for maintaining and im-
proving the functional capacity of older people are
extremely important to minimize the harm associated
with poverty®*. Promoting healthy lifestyle habits has
been considered one of the essential strategies for this
maintenance, especially in Primary Health Care®*.

In this sense, regular physical activity (PA) is a life-
style habit that can prevent or delay functional disabil-
ity>®. The physiological alterations caused by PA pos-
itively affect muscle strength and cognitive ability in
older adults, which can consequently activate brain and
motor areas responsible for functional performance®®.
Despite these widely known benefits, few people meet
the PA recommendations for health, which indicate at
least 150-300 minutes of moderate-intensity PA or 75
minutes of vigorous-intensity PA per week’. Adher-
ence to these goals is limited, as well as which, the time
individuals dedicate to PA fluctuates widely through-
out their lives, due to individual, interpersonal, and en-
vironmental changes, or the occurrence of specific life
events'.

Factors such as being male, having a higher level of
education, and higher income or a better occupation-
al position are associated with a greater likelihood of
following a more physically active life trajectory'’. In
addition, there are sharp declines in PA levels among
young women with one or more children and indi-
viduals who work long hours per week. Conversely, as

individuals age and pass 50, and children leave home,
PA levels increase'?. However, according to scientific
literature, in old age, due to decreased work activity and
increased health problems and individual beliefs, the
level of PA may decrease again'®™.

Therefore, it is important to understand the PA tra-
jectories of older adults, especially those with low in-
comes,and the possible long-term consequences of fluc-
tuations in PA behaviors throughout life on functional
independence. Most existing studies on PA trajectories
in older adults focused on associations with sociode-
mographic factors, depressive symptoms®, healthcare
costs™, cognitive performance’ or were carried out pri-
marily in developed countries®*?”, highlighting a gap
in the scientific knowledge about ADLs. Although the
scientific literature contains studies on the association
between PA and functional performance, most studies
did not originate from low-income contexts, analyzed
only performance in basic activities of daily living, and,
frequently, conducted cross-sectional analyses™'>.

Considering that a decline in functional perfor-
mance is an important marker of frailty in older adults,
and that the practice of PA throughout life could be a
strategy to mitigate losses related to old age and the
context of poverty, the current study aims to analyze
the association between PA trajectories and functional
independence of low-income older adults over a peri-
od of three years. The results of this longitudinal study
may contribute to improving the quality of care pro-
vided to older people, especially those living in poverty,
in pursuit of equity in the comprehensive care of older
adults.

Method

Study design and participants

'This is a prospective cohort study conducted in a so-
cially vulnerable area in the municipality of Sdo Carlos,
Sdo Paulo, Brazil. Individuals aged 60 years or older,
residing in the area classified as socially vulnerable in
the municipality and registered in a Primary Health
Care unit (and general practitioners) in the area were
invited to participate in the study (n = 852). The study
included older adults who accepted the invitation, with
the exclusion of those who met the following criteria:
were hospitalized or resided in long-term care facilities
and obtained a score below the established threshold
on the Mini-Mental State Examination test, based
on a cutoft score according to: illiterate (13 points or
more), 1 to 7 years of schooling (18 points or more),
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and 8 or more years of schooling (26 points or more).
Data collection occurred over the two years of this
study. The Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) checklist
was used to report the study.

This study corresponds to a secondary analysis of
data from two cohorts previously conducted in 2015
and 2018. For this reason, no a priori sample size cal-
culation was performed for the specific hypotheses of
this investigation. The analyzed sample included all el-
igible participants with complete data available at both
data collection points, 2015 and 2018, characterizing
a census-based inclusion strategy from the existing da-
tabase. This approach is compatible with prospective
observational studies that use pre-established data-
bases. The final number of participants allowed for the
planned analyses to be conducted, maintaining an ad-
equate ratio between the number of outcomes and the
total number of variables included in the multivariate
models, according to methodological recommenda-
tions for logistic regression. The final sample sizes for
the first wave (2015) and the second wave (2018) were
345 and 223, respectively.

The interviewees were informed about signing the
Informed Consent Form at the initial contact in their
residence and were made aware of the research objec-
tives, as well as the risks and benefits of participating
in the study. The participants consented to the invita-
tion and registration through the signing the Informed
Consent Form. The study was approved by the Ethics
Committee of the Federal University of Sao Carlos,
according to protocol 860.653/2014.

Data collection

Data collection was conducted for nine months in each
year, in the homes of the older participants, during the
two years of collection, by previously interviewers. The
interviewers were undergraduate and graduate stu-
dents from the Gerontology Department of the Fed-
eral University of Sdo Carlos. The training was oftered
at the Practical Simulation Unit of the Federal Univer-
sity of Sdo Carlos. The home interview simulation was
conducted with older participants. The training also in-
cluded monitoring sessions to clarify doubts about data
collection procedures and data collection instruments.
'The students were trained to act as recruiters and inter-
viewers. In their role as recruiters, they sent invitations
directly to the addresses registered on the lists of old-
er people enrolled in the Family Health Units. If the

older adult agreed to participate, a home interview was
scheduled to administer the study protocol. The field
visits were organized according to a schedule of days
and times. Acting as interviewers, the students applied
the protocol in the homes of the older individuals. The
interview lasted approximately 90 minutes, which was
a challenging factor for data collection. When the old-
er person was unable to answer the questionnaires, the
caregivers answered on their behalf.

Instruments
To assess sociodemographic characteristics and health
conditions, a questionnaire was applied that includ-
ed the following questions: age range (60-69; 70-79;
80 or more), gender (female; male), education level
(illiterate; 1-4 years; 5 years or more), race/ethnicity
(white, black,brown, indigenous, Asian (amarelas), or
no self-declaration provided), and whether they live
alone (Yes; No).

Regarding ADLs, the following assessments were
used:

a) Basic Activities of Daily Living (BADLs): We used
the BADL Independence Scale, developed by Katz.
et al.”” and adapted by Lino et al.” which assesses
six areas: bathing, dressing, toileting, transferring,
continence, and feeding. One point is assigned to
each dependency domain®?'

from zero to six points, with zero points represent-

ing independence in all six functions and with the

. The result ranges

addition of one point for dependence per function,
meaning that six points represent dependence in
all six roles. The variables were dichotomized into:
1) Independent (for those who scored zero) and 2)
Dependent (for those who scored one to six), as
proposed by the authors of the scale.

b) Instrumental Activities of Daily Living (IADLs):
'The Lawton Index instrument, developed by Law-
ton and Brody, was used®, adapted for Brazilian
Portuguese. The reliability of the tool was evaluated
by Dos Santos and Virtuoso in 2008%. This assess-
ment comprises seven instrumental activities that
include the ability to use a telephone, go shopping,
prepare food, take care of the house, get around,
manage finances, and take responsibility for one’s
own medication. The final score ranges from seven
points (total dependence), > 7 and < 21 points (par-
tial dependence), and 21 points (independence). The
variables were dichotomized into: 1) Independent
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and 2) Partially/Totally Dependent, for those who
scored below 21, as proposed by the authors of the
scale.

¢) Advanced Activities of Daily Living (AADL): The
AADL scale developed by Reuben and Solomon?
assesses four domains: work, leisure activities, trav-
el, social participation, and participation in reli-
gious groups. The questions concern participation
in educational, civic, religious, and leisure activities.
Responses were categorized as: never did, stopped
doing, and still does. The score was calculated using
the total number of activities each participant re-
ported doing. Those who performed four or more
activities were considered more active, and those
who reported performing up to three activities were
considered less active. As proposed by the scale’s
authors, the variables were dichotomized into: 1)

Active and 2) Slightly active.

To determine the level of PA, the International
Physical Activity Questionnaire (IPAQ) — long ver-
sion — was applied. This questionnaire presents validity
and reproducibility similar to other instruments used
internationally to measure PA levels?*. The IPAQ-long
version is divided into four components: work-related
PA, transportation-related PA, domestic PA, and lei-
sure-related PA.The questions refer to PA in the previ-
ous week (previous seven days) and measure the num-
ber of days and time spent in moderate and vigorous
activities in each component. This instrument has been
previously validated in several countries and has been
widely used throughout Brazil. Minutes of PA in each
domain and total weekly PA minutes were analyzed.
Following World Health Organization recommenda-
tions, individuals who reported 150 minutes or more
of PA during the week were classified as active, while
those who reported less than 150 minutes were classi-
fied as insufficiently active. The groups of desirable and
undesirable PA behavior were divided according to the
following criteria: a) desirable trajectory - older adults
who remained active from 2015 to 2018 or increased
their level of PA during that period; and b) undesirable
trajectory - older adults who remained insufficiently
active from 2015 to 2018 or decreased their level of PA
during that period.

Finally, in the assessment of perception about PA, a
multiple-choice question was used to establish wheth-
er older adults considered PA important and whether
they perceived health benefits from PA. The answers

were dichotomized into: 1) Yes and 2) No.

Statistical analysis

Categorical data are presented as absolute frequen-
cy and relative frequency. Continuous data are present-
ed as mean * standard deviation or median (p25, p75),
according to the Shapiro-Wilk test.

The Chi-square test was used to compare the abso-
lute frequency distribution of functional level in ADLs
in each behavioral stratum of the PA level. Logistic
regression models were utilized to evaluate PA trajec-
tories from 2015 to 2018 as a function of the level of
functional independence, in the three ADL levels in
2018. The analyses were adjusted for gender and age,
considering that these variables can act as confound-
ing factors. These variables were considered, to ensure
greater precision in the estimates and robustness in
the interpretation of the effects of PA trajectories on
functionality. A significance level of p < 0.05 was con-
sidered. The IBM SPSS Statistics program, version 27,

was used.

Results

Of the 345 older people assessed in 2015, 223 were
reassessed in 2018. Table 1 presents the sociodemo-
graphic characteristics, age range, gender, race/eth-
nicity, whether they live alone or not, and education
level. Regarding the participants’ profile, there was a
predominance of older people aged between 70 and 79
years (44.8%), belonging to the female gender (59.6%),
black, brown and other races/colors (50.2%), who live
with a partner or family member (84.8%), and have 1
to 4 years of schooling (52.9%).

Regarding the older adults’ perception of the ben-
efits and importance of PA, in both 2015 and 2018,
the majority of older adults believed in the importance
of PA and recognized that it is important for health
(Table 2).

Figure 1 presents the trajectories of PA from 2015
to 2018, indicating the percentage of participants who
maintained or changed their behavior after three years.
In 2015, the percentage of active older adults was
51.3%, while the percentage of insufficiently active old-
er adults was 48.7%. Of the 51.3% of older adults who
were active, 24.6% remained active and only 11.2%
became insufficiently active in 2018. Considering the
48.7% who were insufficiently active in 2015, 24.5%
remained insufficiently active, while 24.1% became ac-
tive in 2018.
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Table 1 - Sociodemographic characterization of participants from
an area of social vulnerability, at the end of 2018 (n = 223)

Characteristics n (%)
Age

60-69 years 89 (39.9)

70-79 years 100 (44.8)

80+ years 34 (15.3)
Gender

Female 133 (59.6)

Male 90 (40.4)
Race/ethnicity

White 99 (44.4)

Brown 81 (36.3)

Black 38 (17.0)

Others* 5(2.3)
Lives alone

No 189 (34.8)

Yes 34(15.2)
Schooling™

Tlliterate 70 (31.7)

1 to 4 years 117 (52.9)

5 or more years 34 (15.4)

* Other: Includes people who identified themselves as Indigenous or
Asian, or who did not complete the self-declaration. ** Missing = 2

Table 2 — Perception of the importance of physical activity among
older adults, in the initial and final periods, 2015 and 2018

. 2015 2018

Questions s "0
Physical activity is beneficial to health.

Yes 137 (61.4) 138 (61.9)

No 86 (38.6) 83 (38.1)
Physical activity is important

Yes 199 (89.2) 203 (91.1)

No 24 (10.8) 20(8.9)

Table 3 — Comparisons between older people in the behavioral
strata of physical activity level from 2015 to 2018 in relation to basic
activities of daily living, instrumental activities of daily living, and
advanced activities of daily living

Desirable  Undesirable
n (%) n (%)

Basic activities of daily living <0.001
Independent 96 (98.0) 104 (84.6)
Dependent 2(2.0) 19 (15.4)

Instrumental activities of daily living <0.001

68 (69.4) 40 (32.5)
30 (30.6) 83 (67.5)

Independent
Partially/totally dependent

In Table 3, when comparing the PA trajectories of
older adults after three years, it was identified that the
percentage of older adults in 2018 who presented func-
tional independence in BADLs, IADLs, and AADLs
was higher for those who presented desirable PA be-
havior during the three-year period.

'The prevalence of independence values in BADLs,
IADLs, and AADLs for older adults who exhibited
desirable PA behavior were 98.0%, 69.4%, and 85.7%,
respectively (Table 4). A desirable PA trajectory was
associated with a higher probability of independence
in BADLs (OR: 6.8, 95% CI: 1.45-31.79), IADLs
(OR = 4.24,95% CI: 2.24-8.05), and AADLs (OR =
4.42,95% CI: 2.16-9.07).).

Discussion

The main results of the current study indicated that
being physically active over a three-year period is
associated with better functional independence in
low-income older adults. Considering that maintain-
ing functionality is one of the main indicators of active
and healthy aging, regular PA practice has proven to
be a relevant protective factor for older adults living
in contexts marked by insecurity, and limited access to
urban infrastructure, basic sanitation, leisure areas, re-
sources, and information—disadvantages accumulated
throughout life that exacerbate functional vulnerability
in this population group®.

The older participants in the study showed a de-
crease in their levels of PA after three years. Consid-
ering that this is, in fact, a multifactorial behavior and
that there is a greater chance of health impairments
throughout old age, it is expected that this organic de-
crease in PA levels will occur; and perhaps more signifi-
cantly in people with low incomes, due to environmen-
tal and/or socioeconomic/cultural factors, especially
PA during leisure time. Harris et al.* indicate that real
changes in PA practices in society are possible when
there is alignment with health, social, environmental,
and sustainable development goals, which corrobo-
rates these findings.Regarding PA trajectories, the cur-
rent investigation showed that the largest proportion
of older adults who became insufficiently active were
those who had not engaged in PA in the initial assess-
ment. Aggio et al.”” showed that older people who are

Advanced activities of daily living <0.001 . . . N
Indenendent 84(357)  65(529) active in the early stages of life are more likely to re-
ndependen : : . . . s
Dependent 14(143)  58(47.2) main active as they age. In this sense, it is important to
Total 98(100) 123 (100) consider that access to previous PA experiences, espe-
cially leisure-time PA, may be limited for low-income
Rev. Bras. Ativ. Fis. Saude. 2026;31:¢0450 [@)sr | Page 5/11


https://creativecommons.org/licenses/by/4.0/

Rico et al.

Physical activity in older adults

Transition of Physical Activity Status in Older Adults (2015-2018)

100 S
Insufficiently Active
Linly (35.8%)
Insufficiently Active
148.7%)
60
o
&
!
S a0
Physically Active
(64.2%)
Phiysically Active
(51.3%)
20
0 T T
2015 2018

N nsufficiently Active

Baseline Status (2015)
Fripsically Active

Figure 1 - Trajectories of physical activity between 2015 and 2018 in older adults.

Table 4 — Adjusted association between physical activity trajectory and functional independence in basic activities of daily living, instrumental

activities of daily living, and advanced activities of daily living

Physical activity Greater functional independence

trajectory (2015- Basic activities of daily living Instrumental activities of daily living Advanced activities of daily living
2018) % OR CI P % OR CI P % OR CI P
Desirable 98.0 6.8 1.45-31.79  0.015* 69.4 42 224-8.05 <0.01* 85.7 4.4 2.16 - 9.07 <0.01*
Undesirable 84.6 1 32.5 52.8 1

Caption: *Adjusted for gender and age.

older adults, as well as which there is limited presence
of intersectoral public policies that continuously and
effectively promote PA throughout life.

'The results indicated that despite low levels of edu-
cation, participants understood the importance of en-
gaging in regular PA. It is possible that some individual
or contextual barriers, or the absence of PA programs
near their homes, may have prevented a greater pro-
portion of the older adults from engaging in more PA
during the years analyzed in the study. Global recom-
mendations emphasize the importance of increasing
movement, regardless of the domain (leisure, transpor-
tation, domestic, or work-related)’. Therefore, access to
opportunities for greater PA at different times of the
day should be encouraged and strengthened in public

policies for health prevention and promotion.
Moreno-Agostino et al.?® indicate that socioeco-
nomic conditions are possible mediators in the rela-
tionship between PA and healthy aging trajectories.
Studies on the prevalence of PA and PA trajectories
throughout life corroborate this information by demon-
strating that the greatest likelihood of being physically
inactive occurs among older people with low income
and low education levels'®!, Therefore, social vulnera-
bility appears to hinder access to key resources for PA.
Given socioeconomic barriers and living conditions,
engaging in PA to ensure better health in the future is
possibly more challenging for older adults in low-in-
come contexts. Furthermore, decreased income may be
related to difficulty in acquiring medication, accessing
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healthcare services, and maintaining a healthy lifestyle,
contributing to the loss of or reduction in functional
capacity and frailty?””. Our data reinforce the idea that
the level of functional capacity is influenced by a com-
plex multifactorial network, including the level of PA.
Furthermore, these factors can differ between locations
and contexts, corroborating data from studies that
analyze data from different countries®. Strategies for
assessing and maintaining functional independence at
different levels through preventive and health promo-
tion actions should be strengthened in Primary Health
Care to prioritize low-income older adults.

In the present investigation, the trajectory of PA
was most strongly associated with better function-
al performance in BADLs, followed by IADLs and
AADLs. According to the functional continuum theo-
ry, BADLs remain stable for a longer period of time in
old age because they do not require sophisticated and
complex cognitive or motor skills, being performed

17252728 Furthermore,

mainly as a result of routines
poor functional performance in BADLs showed a sig-
nificant relationship with frailty conditions in older
adults, demonstrating the importance of prioritizing
PA practice as a strategy to prevent factors associated
with frailty syndrome in low-income older adults®**°.
In other words, the present study showed a relation-
ship between PA and better performance in BADLs,
indicating that maintaining physically active over time
can contribute to preserving autonomy in activities of
daily living, remaining in the home environment, and
presenting a lower risk of frailty.

'The results of the current study referred to two vari-
ables that may be associated in a reverse manner, that
is, low levels of prior functional independence may also
have affected the results of PA practice after three years
of follow-up. The choice to use a prospective longitu-
dinal study and analysis through trajectory categories,
rather than just levels of PA, was made to mitigate this
risk, but caution is still needed in interpreting the results.

Although the current study had a prospective lon-
gitudinal design, the follow-up was only three years
and there were sample losses, which may increase the
risk of temporal bias and compromise the identifica-
tion of stronger long-term associations between vari-
ables. Furthermore, because the sample was made up
of a specific group, the data cannot be broadly gen-
eralized, and the study used instruments based solely
on self-report, which may overestimate levels of PA
and functional independence. Future cohort studies

of older adults with longer follow-up periods, analyz-
ing PA and functional performance, are still needed to
strengthen the findings of this investigation, especially
among low-income older adults. The COVID-19 pan-
demic may have further affected these variables among
older adults, particularly those with low incomes, rein-
forcing the need for more studies on this topic.

The results of the current research indicated that
PA trajectories are associated with functional perfor-
mance in low-income older adults. In other words,
being consistently active or increasing the level of PA
over a three-year period was associated with a lower
chance of older adults from low-income backgrounds
exhibiting low functional performance in BADLs,
IADLs, and AADLs.

These findings highlight the urgency of public pol-
icies that strengthen Primary Health Care through
intersectoral actions capable of expanding access to
opportunities for PA, focusing on equity, disability
prevention, and the promotion of active and function-
al aging, based on health promotion, in line with the
principles of the Unified Health System (SUS) — uni-
versality, comprehensiveness, and social participation
— which guide the organization of health actions and
reinforce the commitment to reducing inequalities in
care for the older population.
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