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Assessing Functional Capacity and Factors
Determining Functional Decline in the Elderly:
A Cross-Sectional Study

Avaliagcao da Capacidade Funcional e Fatores
Determinantes do Declinio Funcional em Idosos:
Um Estudo Transversal
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ABSTRACT
Introduction: The aim of this study is to assess functional capacity and determine the factors associated with functional decline in the
elderly in adult day care centres and home care support in the County of Coimbra, Portugal.
Material and Methods: Cross-sectional study. A total of 115 participants of both genders, aged between 65 and 98, were enrolled in the
home care support and adult day care system of the County of Coimbra, Portugal. Functional capacity was assessed using the Barthel
index and the Lawton index. Another questionnaire gathered social, demographic and health status information.
Results: The basic activities of daily living were significantly associated with age, cohabitation, medication usage, falls and multiple
morbidity. Analysis of the study’s variables and the instrumental activities of daily living found significant associations between age,
institutional affiliation, perceived health status, hospitalizations, medication usage, physical exercise, multiple morbidities, falls, and
fall prevention.
Discussion: The results demonstrate that no statistically observable differences were found between gender and functional depend-
ence. A significant association between the Barthel index and cohabitation was also found. We should also highlight that this sample
revealed the extremely important role of families in determining the protection of highly dependent older people. Likewise, a significant
association was observed between instrumental activities of daily living and levels of physical activity in which greater independence
was found in those seniors who practiced physical exercise three or more times per week.
Conclusion: The results of this study allow us to identify factors that may be associated with the functional decline in the elderly. Useful
evidence for the adoption of intervention strategies in the elderly population was added, focused on the prevention of functional decline
and maintenance of the functional capacities of the elderly.
Keywords: Accidental Falls; Activities of Daily Living; Aging; Portugal; Public Health; Risk Factors

RESUMO
Introducgao: Foi objectivo este estudo avaliar a capacidade funcional e determinar os fatores associados ao declinio funcional dos
idosos num centro de dia e apoio domiciliario no Concelho de Coimbra, Portugal.
Material e Métodos: Estudo transversal. Participaram no estudo 115 individuos de ambos os géneros, com idades entre os 65 — 98
anos, que utilizaram os servigos de apoio domicilidrio e centro de dia no Concelho de Coimbra, Portugal. A capacidade funcional foi
avaliada através dos questionarios: indice de Barthel e indice de Lawton. Foi utilizado um questionario para caracterizagao sociode-
mografica e do estado de saude dos participantes.
Resultados: Na andlise, as atividades basicas da vida diaria tiveram associagao significativa com idade, coabitacédo, uso de medica-
mentos, quedas e presenca de multimorbilidade. Na analise entre as variaveis de estudo e as atividades instrumentais da vida diaria,
houve associacao significativa com idade, vinculo com instituicéo, percecéo do estado de saude, internamento hospitalar, uso de
medicamento, pratica de atividades fisica, presenga de multimorbilidade, quedas e prevengado de quedas.
Discussao: Os resultados demonstram que nido foram encontradas diferengas estatisticamente observaveis entre género e depen-
déncia funcional. Quando a relagéo entre as habilidades funcionais e a coabitagéo foi analisada, houve uma relagéo significativa entre
o indice de Barthel e a coabitagdo. Sublinha-se que essa amostra revelou o papel altamente importante das familias na determinagéo
da protegao de pessoas idosas muito dependentes, bem como foi observada uma relagao significativa entre as atividades instrumen-
tais da vida diaria e os niveis de atividade fisica, em que maior independéncia foi encontrada nos idosos que praticavam exercicio
fisico trés ou mais vezes por semana.
Concluséao: Os resultados deste estudo permitem identificar fatores que podem estar associados ao declinio funcional dos idosos.
Acrescentam evidéncias Uteis para a adogao de estratégias de intervencéo nesta populagéo, focadas na prevencao do declinio fun-
cional e na manutengéo das capacidades funcionais dos idosos.
Palavras-chave: Atividades da Vida Diaria; Envelhecimento; Fatores de Risco; Portugal; Quedas Acidentais; Saude publica

INTRODUCTION each 100 young individuals, and 48.8% of those seniors

In Portugal 21.5% of residents are older than 65 years are above 75 years old." This is the reason why it is impor-
of age (2017), and it is predicted that the number will rise  tant that health conditions of this population as well as their
to 26.8% by 2030. There are currently 148.7 elderly for functional capacity be evaluated and institutions caring for
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these older people must establish guidelines concerning
prevention strategies.

Functional capacity is characterized by people’s ability
to carry out daily activities independently and autonomously,
while staying in contact with their home environment. The
loss of functioning in seniors is associated with multiple fac-
tors and with heightened risks of institutionalization and falls.?

Functional decline makes the elderly more vulnerable
and dependent, leading to a decrease in their well-being
and quality of life.® This justifies the need to assess the func-
tionality of this population. Such an assessment will enable
professionals to detect potential risks of functional decline
and measure levels of dependency. It will also facilitate the
design of preventive strategies and even combat the onset
of physical frailty that takes place at advanced ages and
contribute to the promotion of early interventions.*

The literature has identified factors associated with
functional decline. However, few studies®® have dealt with
the link between functional decline and a range of multidi-
mensional factors. Researchers generally focus on just one
specific condition in order to determine the functional inca-
pacity of older people, and this hinders the detailed identi-
fication of a wider range of determining factors. It has been
noted that research dealing with the functional capacity of
the elderly and the determining factors is highly pertinent,
as they might facilitate the implementation of interventions
and preventive measures.® This study aims to assess func-
tional capacity and determine the factors associated with
functional decline in the elderly in adult day care centres
and home care support of the County of Coimbra, Portugal.

MATERIAL AND METHODS

This was a cross-sectional study. The sample included
115 participants of both genders with ages ranging from 65
to 98 years old. The inclusion criteria were: age equal to or
above 65, both genders, users of home care services (HCS)
or adult day care services (ADHS) and being a resident in
the County of Coimbra. Participants gave their voluntary
agreement by signing an informed consent form. The exclu-
sion criteria included participants with cognitive changes
based on the previous diagnostic criteria elaborated and
measured by the attending physician. Participants from a
convenience sample were recruited in two separate time-
points and settings: at the adult day care services and the
home care services between May and June 2016. The first
phase took place at the adult day care centre and 85 older
people took part. The second phase occurred at the home
care services, where 30 seniors participated.

A five-part questionnaire was used. The first section
included social and demographic information (gender, age,
marital status, neighbourhoods, care received, cohabitation,
income). The second and third parts evaluated participants’
clinical histories. The fourth and fifth sections dealt with
lifestyles and participants’ self-assessment of their state of
health and emotional well-being. The instrument was adapt-
ed from the questionnaire that was previously used in the
Study of the Aging Profile of the Portuguese Population’

and the information was collected by the researchers, after
reading and explaining questions or statements, because
some elderly people, of both groups, had a low level of edu-
cation and/or evidence of writing difficulties.

The Barthel index and the Lawton index evaluated par-
ticipants’ basic activities of daily living (BADL) and instru-
mental activities of daily living (IADL).2°

Following the data collection and the assessment of par-
ticipants’ BADL and IADL, the information was subject to sta-
tistical analysis using a version of the IBM/SPSS (Statistical
Package for the Social Sciences) and descriptive and infer-
ential analyses were carried out; the chi-square test was
used as an independence test.

The Cronbach alpha' was above 0.80 for each scale,
and it was judged that the data appropriately assessed just
one factor for each scale, which represented high levels of
internal consistency.

The participants were guaranteed the right to anonym-
ity and confidentiality. Each one signed an informed con-
sent form. They were also informed about the goals and
the reasons behind the procedures used, and they were
provided with the telephone number of the lead researcher.
The project was approved by the Ethics Committee of the
Faculty of Medicine of the University of Coimbra (reference
CE-032/2016).

RESULTS

The 115 participants ranged in age between 65 to 98
years old with a modal class between 75 to 84 years old
(46.1%). The median age was 80.4 years. Women pre-
dominated (n = 90; 78.3%), a fact that reflected the longer
life expectancy of females, which is also true within the
Portuguese general population (men 81.3 years; wom-
en 84.3 years). Most participants were widowed (n = 75;
65.2%) and lived in the city of Coimbra or on the rural periph-
ery (n = 100; 86.9%; n = 15; 13.1%). In this study, 73.9%
(n = 85) were enrolled in adult day care centres and 26.1%
(n = 30) were supported by home care services. Most of
them were retired or were pensioners (n = 106; 92.2%), and
48.7% lived alone (Table 1).

The descriptive analysis of lifestyle and healthcare
(Table 2) revealed that 86.1% (n = 99) reported eating a
healthy diet while 13.9% (n = 16) described a less healthy
one. In terms of sleep quality, 56.5% (n = 65) used sleeping
medication and, 33.9% (n = 39) reported having difficulty
sleeping. There was considerable variability in the amount
of physical activity: guided exercise, walking or gardening,
at least 20 minutes, performed at least three times a week.
Only 9.6% (n = 11) reported getting physical activity three
or more times per week. This activity is organized by the
aforementioned institutions and provided by specialized
professionals who carry out programmes designed for sen-
iors. Although some participants showed walking difficulties
with mobility changes (n = 22; 19.1%), none of them were
permanently bedridden.

As far as falls are concerned, 73% (n = 84) participants
reported having fallen, 36.5% (n = 42) of which within the
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Table 1 — Social and demographic characteristics of the sample

Table 2 — Sample lifestyle and healthcare

Variable N° % Variable N° %

Gender Diet (self-report)

Male 25 21.7 Not healthy 16 13.9
Female 90 78.3 Healthy 929 86.1

Age Sleep quality
65-74 27 235 Bad 39 33.9
75 -84 53 46.1 Good 76 66.1
85 + 35 304 Physical activity (weekly)

Marital Status None 53 46.1
Married 19 16.5 1 or 2 times 51 44.3
Widowed 75 65.2 3 or4times 5 4.3
Single 12 10.4 5 or 6 times 3 2.6
Separated/Divorced 9 7.8 Daily 3 2.6

Neighbourhoods Hospitalizations
City 100 87.0 No 29 25.2
Rural 15 13.0 Yes 86 74.8

Care received Falls
Adult day care 85 73.9 No falls 31 27.0
Home care 30 26.1 Yes (> 1 year) 42 36.5

Cohabitation Yes (< 1 year) 42 36.5
Alone 56 48.7 Sequelae (falls)

Spouse 16 13.9 Without sequelae 37 32.2
Children 31 27.0 Sequelae without changes in gait and/or 25 21.8
Other family 10 8.7 mobility 22 19.1
Others 2 1.8 Sequelae with gait and/or mobility changes 31 26.9

Income No falls
Pension 106 92.2 Number of medical consultations
Actively working 3 2.6 (last year) 5 4.3
Dependent on family income 3| 2.6 None 25 21.7
Other 3 2.6 1 or 2 consultations 60 52.2

3 or 4 consultations 25 21.7

last year and 21.8% (n = 25) reported sequelae resulting
from falls, although without changes in gait or mobility, while
32.2% (n = 37) reported no sequelae.

Regarding access to medical care, 52.2% (n = 60) of
the participants reported having had 3 — 4 medical consulta-
tions in the previous year and 74.8% (n = 86) reported hav-
ing been hospitalized and 50.4% (n = 58) of the participants
reported being polymedicated, taking five or more medi-
cines per day. When multiple morbidities were assessed,
81.7% (n = 94) of the individuals presented at least two
conditions. The pattern of morbidity was characterized by
the predominance of cerebral and cardiovascular illness
(69%) followed by 67% with emotional/psychological distur-
bances, while 64% suffered from rheumatologic disorders.
Based on their reports about chronic illness, participants
reported an average of 3.68 conditions per person with the
modal class being five (22%).

As far as self-perception of the state of physical and
emotional health and quality of life was concerned (Table 3),
71.3% (n = 82) stated that their conditions interfered with
their quality of life’.

Regarding the results of functional capacity in the BADL
and IADL, just 40% (n = 46) of the seniors were ‘independ-
ent’ for BADL, while for IADL 38.3% (n = 44) was measured
as ‘severely dependent’.

Table 4 presents the relationship between the basic and
instrumental activities of daily life. The levels found for age,
place of residence, cohabitation, affiliation with a health

5 or more consultations
Daily medication

None 11 9.6
1or2 11 9.6
3ord 35 30.4
5 or more 58 50.4
Sleeping medication
No 50 43.5
Yes 65 56.5
Presence of multiple morbidities
Yes 94 81.7
No 21 18.3
Prevalent chronic disease
Cardiovascular disease 79 68.7
Emotional/psychological disorders 77 67.0
Rheumatologic disease 74 64.3
Vision impairment 69 60.0
Hearing loss 43 37.4
Diabetes 26 22.6

care institution, state of health, hospitalizations, medica-
tion, physical activity, comorbidity, falls, and fall prevention
were all positively associated with BADL and/or IADL, while
gender, social response, emotional state, medical consulta-
tions, and diet did not show any kind of association.

DISCUSSION

When analysed by age, there were significant differenc-
es in functional dependence between the cohorts (65 — 74;
75— 84; = 85 years), according to which dependence for the
execution of basic (x? = 12.694; p = 0.048) and instrumental
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Table 3 — Health self-evaluation, emotional status and impact of
illness on quality of life

Variable N° %
Health self-evaluation
Very good 6 5.2
Good 18 15.7
Fair 81 70.4
Poor 10 8.7
Emotional status
Very good 5 4.3
Good 35 30.4
Fair 63 54.8
Poor 12 104
lliness interfered with their quality of life
Yes 82 71.3
No 33 28.7

activities (x> = 17.508; p = 0.002) tended to increase with
age (Table 5 and 6).

These results concur with other studies which found
a similar functional decline in older groups.>'" Other stud-
ies'>'* have also found that, with aging, the likelihood of
dependence for IADL rise as does that for BADL, since the
ability to carry out tasks involves the integration of multi-
ple physiological systems which become gradually com-
promised with increasing age. With aging, seniors witness
physical limitations with repercussions for their physical,
intellectual and social functioning. This is due to the nature
of aging itself, in which the amount and quality of information
needed for efficient cognitive and motor control is reduced.
Organic systems also undergo functional decline. Although
many of these changes do not significantly decrease the
performance of the daily needs of the majority of the popu-
lation, they may lead to an increased risk of some individu-
als developing some sort of functional restriction.

Table 4 — Association between BADL, IADL and the study variables

The current sample was comprised of mostly females
(78%). No statistically observable differences were found
between gender and functional dependence (x> = 3.058;
p =0.383; x? =5.513; p = 0.064), although there was great-
er dependence found in BADL among women.

When the relationship between functional abilities and
cohabitation were examined, there was a significant associa-
tion between the Barthel index and cohabitation (x? = 30.894;
p = 0.009), with greater levels of dependency among those
participants who lived with family members and greater inde-
pendence among those who lived with a spouse.

Formal and informal networks of social support providing
care to the elderly and incapacitated patients help to main-
tain these populations in the community and they represent
an important factor for social inclusion and autonomy.s"
Our sample revealed the highly important role of families in
determining the protection of highly dependent older people
and it made a significant contribution to their ability to stay
in their own homes. However, the type of support and the
form of support varied according to social class.'® Families
with lower incomes mostly search out lower cost social sup-
port, namely, home care, as a result of the limited pensions
that a significant number of the Portuguese elderly receive
with 15.1% of Portuguese retirees living at risk of poverty.!
Recent decades have seen changes in Portuguese family
structures with a marked increase in the number of single
person households (1960: 11.5%; 2011: 20.4%). Moreover,
many seniors live on their own in their homes (1981: 2.0%;
2011: 4.15%). Despite these two facts, the network of family
assistance continues to be the main source of support for
dependent elderly people.™

In terms of physical exercise, a significant association
was observed between IADL and levels of physical activity

BADL IADL

Variables Chi-square (x?) P Chi-square (x?) Jo)
Age 12.694 0.048** 17.508 0.002**
Gender 3.058 0.383 5.513 0.064
Residence 33.323 0.001* 7.038 0.317
Cohabitation 30.894 0.009** 4.983 0.056
Support from charity institutions 4.983 0.173 4.391 0.111
Institutional affiliation 0.752 0.386 4.293 0.038**
State of health 15.395 0.081 43.315 0.001*
Emotional status 10.700 0.297 9.126 0.167
Hospitalizations 2.238 0.525 10.433 0.005**
Number of consultations 9.163 0.422 6.242 0.397
Medications 17.805 0.038** 28.268 0.001*
Diet 2.513 0.473 0.187 0.911
Lack of physical exercise 1.532 0.957 9.170 0.035**
Multiple morbidity 11.138 0.011** 11.207 0.004**
Falls 13.071 0.042** 9.661 0.047*
Fall related impairments 16.499 0.057 14.261 0.027**

*p < 0.01 **p < 0.05
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Table 5 — Association between basic activities of daily living (BADL), age and gender

BADL
. Severely
Variables Independent V:;y :,I,Ig:,tllty n::d:':i:rl‘)tl dependent and p*
P P Totally dependent
Age 0.048
65 -74 N 14 1 10 2
% age 51.9 3.7 37.0 7.4
75 -84 N 25 10 15 3
% age 47.2 18.9 28.3 5.7
85 + N 7 1 15 2
% age 20.0 314 42.9 5.7
Gender 0.383
Male N 12 2 10 1
% gender 48.0 8.0 40.0 4.0
Female N 34 20 30 6
% gender 37.8 22.2 3383 6.7

*p < 0.01 **p < 0.05
(x? =9.170; p = 0.035), in which greater independence was
found in those seniors who practiced physical exercise
three or more times per week. Severe dependency was
greater among those who led a sedentary lifestyle. This
evidence should be considered by caretaking institutions,
especially regarding the planning of preventive activities for
the elderly in order to try to counteract participants’ lack of
physical activity.

According to the literature, functional incapacity exerts a
significant influence in the quality of life of older people, and
it may be associated with inactivity.>?° This lack of physical
activity is highly prevalent among seniors and it influences
the acceleration of the aging process and the appearance of
chronic disease. It is also associated with a state of depend-
ence, limited mobility, generalized frailty and diminished
resistence.?! The decrease in muscular strength inherent to
aging leads to sarcopenia, a gradual loss of strength and
musculoskeletal mass that happens with age and which has
a significant impact on the health of the elderly. It has func-
tional consequences on walking and balance and increases
the risk of falling, chronic disease, and functional incapacity,
thereby reducing autonomy.??23

When self-perception regarding one’s state of health
was analysed, despite the trend that appears in the sam-
ple, a significant association was found between the Lawton
index and the state of health (x> = 43.315; p = 0.001).
Those participants who described themselves as having a
‘very good’ state of health, were more independent. Self-
perception of health has been recognized as an important
indicator because it measures people’s subjective percep-
tions of their physical and mental state. Since it is independ-
ent of the interpretation of symptoms, it serves as an impor-
tant predictor of mortality, as well as of the use of health
services. People with a poor impression of their state of
health are at a greater risk of death than those who report
good or excellent health.?+26

When hospitalizations were examined, a significant
association was found between the Lawton Index and those
people who had been hospitalized, who showed higher lev-
els of dependency (x? = 10.433; p = 0.005). Hospitalization
is thought to be a high-risk factor, especially for older peo-
ple. Approximately half of hospitalizations of older people
are most frequently caused by respiratory and circula-
tory diseases, as was the case in this study. In general,

Table 6 — Association between activities of daily living (IADL), age and gender

IADL
Variables Independent Moderately dependent  Severely dependent p*
Age 0.002
65-74 N 6 10 11
% age 222 37 40.7
75 -84 N 5 35 13
% age 9.4 66 24.5
85+ N 0 15 20
% age 0 42.9 57.1
Gender 0.064
Male N 5 9 11
% gender 20.0 36.0 44.0
Female A € o =
% gender 6.7 56.7 36.7

0 < 0.01 **p < 0.05
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hospitalization is followed by a decrease in patients’ func-
tional capacity and changes in their quality of life, which are
often irreversible. Functional impairment in the early days of
hospitalization may be associated with advanced age, the
severity of multiple morbidities and cognitive status, which
may be worsened by hospital practices (such as bed con-
finement, psychotropic medication, and the use of urinary
catheters).?” The functional decline associated with hospi-
talization may impair the performance of BADL and IADL.
The rate of such impairment is thought to be higher than
50% in people over 85 years of age. This change is associ-
ated with important short and longer-term results including
institutionalization, disability and mortality.?%2°

The analysis of daily medication found a signifi-
cant association between BADL and IADL (x*> = 17.805;
p = 0.038; x* = 28.268; p = 0.001), with higher levels of
dependency among those seniors who took three or more
medications per day. The incapacity to perform BADL was
found to be an aggravating factor for polymedication, which
is in line with other studies which have found an association
between the lack of functional capacity and polymedica-
tion.*° For example, one study in women over 65 looked at
the following: mobility, capacity for self-care, the use of the
upper limbs and the ability to perform those activities that
are required in order to live independently in the community.
It concluded that frailty was associated with increased use
of medications.®

The study of chronic disease revealed significant asso-
ciations between multiple morbidities and BADL and |IADL
(x2=11.138; p = 0.011; x2 = 11.207; p = 0.004), with higher
rates of multiple morbidities in more dependent older people.

It is well-known that the most common causes of death
in geriatric patients are: cardiovascular disease, cancer,
stroke, and lung disease. The most common causes of
morbidity are arthritis, hearing and vision loss, diabetes
mellitus, Alzheimer, osteoporosis, incontinence, cognitive
impairment and falls.®> These data are in line with our study,
where the main causes of morbidity were: cardiovascular
disease, emotional and psychological disorders, rheumatic
disease, and vision impairment. Cardiac disease also had
a negative influence on people’s functional capacity, often
being the leading determining factor of functional incapac-
ity.> Other researchers have found that diabetes mellitus,
heart disease, and cancer have a moderate effect, while
hypertension has a minor impact on functional capacity.®
The findings of the Framingham Study Cohort corroborat-
ed this idea. It found that arthritis and heart disease pre-
sented greater functional incapacities compared to other
chronic diseases.®

One study looked at the data gathered as part of the
Projeto Saude, Bem-estar e Envelhecimento na América
Latina e Caribe (Projeto SABE)** that analysed 2143 peo-
ple aged 60 or older, and found that chronic disease had
a strong influence on these people’s functional capacities.
Hypertension increased the likelihood of an elderly person
being dependent for their IADL by 39%, while heart disease
raised that rate to 82%, arthritis to 59% and lung disease

to 50%. For BADL and IADL dependency, the possibility of
functional impairment doubled with the presence of each of
these chronic diseases.

When the association between functional capaci-
ty and falls was studied, a significant association was
found between the Barthel and Lawton indices and falls
(x2=13.071; p = 0.042; x> = 9.661; p = 0.047), with a high-
er likelihood of falls in the more dependent participants.
The literature regarding Portugal shows that there is insuf-
ficient attention to fall prevention, whether in private res-
idences or during training of caretaking teams, and that
this has direct consequences on the costs of hospitaliza-
tion and incapacity. The current study found a significant
association between IADL and impairments caused by falls
(x? = 14.261; p = 0.027), with higher levels of dependency
found among those people with sequelae such as changes
in gait or mobility and resulting increases in incapacity.

It is important to point out that this study has some lim-
itations. Most of the evaluated participants reside in the
urban area of Coimbra (n = 100, 86.9%) and only a minority
comes from rural areas (n = 15; 13.1%), which may gener-
ate a possible bias in physical exercise habits. Moreover,
evaluating the functional capacity of seniors in their BADL
and IADL does not enable us to infer all factors that might
influence functional decline. Therefore, there is a need for
longitudinal studies that might record and provide increased
understanding of the evolution of functional decline in sen-
iors while identifying associated risk factors.

CONCLUSION

The results of this study enable researchers to identify
the factors that may determine the functional decline of the
elderly. They point to the need to adopt intervention strate-
gies among this population that focus on preventing func-
tional decline and maintaining seniors’ functional capacities
through a series of measures that can be carried out by
caregivers, both formal and informal, as well as by health
professionals who ought to receive specific training regard-
ing this matter.% Despite the fact that most elderly remain
at home and are not excluded from their home communities
and that they benefit from the support of their social and
family networks, the high frequency of falls makes us rec-
ommend a review of the safety practices provided by both
formal and informal caregivers.

The study also points to the high level of physical
inactivity that influences mobility, loss of autonomy and
independence and consequently an overburdening of the
social network.

The study identified an association between polymedi-
cation and functional capacity, although the medication pro-
files were not studied. The literature regarding polymedicat-
ed elderly suggests that a therapeutic re-evaluation should
be performed by specialized professionals.

PROTECTION OF HUMANS AND ANIMALS
The authors declare that the procedures were followed
according to the regulations established by the Clinical
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Research and Ethics Committee and to the Helsinki
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