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Factors associated with
functional loss in the elderly
living in the city of Maceio,
Northeastern Brazil

ABSTRACT

OBJECTIVE: To identify factors associated with functional loss in older adults
living in the urban area.

METHODS: A cross-sectional study was carried out with a population-
based sample of 319 elderly individuals from the municipality of Maceid
(Northeastern Brazil), in 2009. To obtain the functional impairment data
the Brazilian Older Americans Resources and Services Multidimensional
Functional Assessment Questionnaire was used. A descriptive analysis, the
chi-square test and a regression analysis for crude prevalence ratio were used,
and the significance level that was adopted was p <0.05.

RESULTS: The majority of participants were females (65.8%) and the mean
age was 72 years (SD = 8.83). The prevalence of moderate/severe impairment
was 45.5%, and the associated factors were being 75 years old or older, having
up to four years of schooling, reporting two or more chronic diseases and
being single.

CONCLUSIONS: The characteristics of the elderly with functional impairment
reflect inequalities and potential impacts of this population segment on the
health services.

DESCRIPTORS: Aged. Activities of Daily Living. Personal Autonomy.
Frail Elderly Socioeconomic Factors. Cross-Sectional Studies.

INTRODUCTION

In the last decades the Brazilian population has been aging in an accelerated way
and in unfavorable socioeconomic and cultural conditions. The demographic
transformations that began in the last century show an increasingly aged popula-
tion and the importance of insuring for the elderly not only a longer survival,
but also a good quality of life.”!

Assisting this population of millions of elderly individuals is a great challenge. It
is necessary to establish health indicators that are capable of identifying elderly
people with high risk of functional loss and to guide concentrated actions of
health promotion and functional capacity maintenance. Such actions should
have a practical meaning to primary care professionals, as well as an accept-
able cost-benefit ratio to the managers of the few resources that are intended
for the health area.'s

Functional capacity can be defined as the elderly individuals’ potential to decide
and live their lives in an independent way in their daily routine. Functional



capacity may be associated with the presence of
diseases, deficiencies or medical problems, and it can
be influenced by demographic, socioeconomic, cultural
and psychosocial factors. 116

The study of functional capacity is useful to assess the
health status of the elderly, in light of the repercussions
of the increase in life expectancy and the new perspec-
tives concerning the daily routine of these individuals.'?
Its application is even more important in regions where
sociodemographic modifications do not occur in a
homogenous way, as is the case of the Northeastern
region of Brazil.*

There are few studies in the Northeast region on this
theme. The State of Alagoas presents the worst health
indicators of the country and is marked by high social
inequality.® Its capital city, Maceio, is the city that cares
the least for the older citizens” health in the country, and
the high indexes of elderly individuals with functional
disability® can be attributed to the limited coverage of
Programa Saude da Familia (PSF — Family Health
Program).’

Within this perspective, the study attempted to identify
factors associated with functional loss in the elderly.

METHODS

A cross-sectional study was carried out by means of a
population-based inquiry with a probability sample of
individuals aged 60 years or older, living in the urban
zone of Maceio, in 2009.

The population of Maceid was of 896,965 inhabitants
at the time the study was conducted, and 60,908 were
elderly individuals. The city is divided into seven sani-
tary districts, which encompass 50 neighborhoods and
875 census tracts, two of which are rural.?

To calculate the sample size, a sampling error of 0.06%
was considered, as well as a prevalence of functional
disability of 0.5%, 95% of confidence level (95% CI),
and alpha error of 0.05%. The calculated sample size
was of 266 individuals. Adding 20% for losses and
refusals, the minimum sample size that was necessary
was 320 elderly individuals.

To obtain the sample, the city’s heterogeneity in its
different socioeconomic strata was taken into account.
The sample was obtained by the cluster method, and
the sampling stages were:

1) The seven sanitary districts were classified as
“better”, “intermediate” and “worse” socioeco-
nomic level. A final organization was made based on
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a draw among the districts, through which the order
of the districts to start the research was identified.

2) Each neighborhood received an alphabetical order
and a number for the draw referring to the number
of elderly individuals of each neighborhood.
Neighborhoods with higher number of elderly
people had higher odds of being part of the sample.
Seven neighborhoods were drawn (one per district).

3) After the identification of the residential census
tracts (excluding the two commercial sectors), the
sectors of each neighborhood were drawn propor-
tionately to the number of elderly people according
to each sector, considering sample calculation and
size of 0.5% plus 20% (for possible losses).

4) In each sector, all blocks were numbered, as well
as their respective streets, avenues and villas. The
process of selection of the households was started
in a random way, clockwise. After going over a
certain number of households (which was defined
according to the total number of households of the
sector), the interviews with the elderly were syste-
matically performed by the researcher herself.

In case nobody in the household was aged 60 years or
older, the interviewer went to the next household until
an elderly person was identified, and then the systematic
search was reinitiated. If the visited household had an
elderly dweller who was absent at that moment, a new
visit was scheduled. This was performed up to two
times before the person was considered a loss. In case
more than one elderly person lived in the household, all
were interviewed. If the number of interviews forecast
for the district was not reached, the researcher moved
on to the next drawn sector.

To evaluate functional impairment, the functional
scale Brazilian Older Americans Resources and
Services Multidimensional Functional Assessment
Questionnaire (BOMFAQ)" was used. This instrument
was chosen due to its easy administration and its utili-
zation in population-based inquiries.

BOMFAQ evaluates the difficulty reported in perfor-
ming 15 daily activities, of which eight activities are
classified as activities of daily living (ADL — lying
in/getting out of bed, eating, grooming, walking on a
level surface, bathing, dressing, going to the toilet in
time and trimming toenails), and seven are considered
instrumental activities of daily living (IADL — climbing
a flight of stairs, taking medicines on time, walking
near home, shopping, preparing meals, using public
transport, and cleaning the house).

* Instituto Brasileiro de Geografia e Estatistica. Pesquisa nacional por amostra de domicilio: indicadores sociodemograficos e de satide no

Brasil. Rio de Janeiro; 2009.

b Maceid. Relatdrio de gestdao, coordenacdo de planejamento. Macei6: Secretaria Municipal de Satde; 2008.
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To each item there were two types of possible answers
(“without difficulty”, “with difficulty” [with help and
without help]). From this, four categories were built
according to the number of impaired tasks. However,
when we analyzed the crude results, we decided to
dichotomize this variable into: “without impairment /
mild impairment” or “moderate impairment / severe
impairment”.

The risk factors that were analyzed were: socioe-
conomic (per capita income, considered the ratio
between total income and the number of household
dwellers; level of schooling, defined by the period of
school attendance or the acquired learning level; demo-
graphic (sex, age, marital status, family composition);
reported morbidities.

The descriptive analyses included calculations of
proportions and respective 95%CI. In the crude
analysis, the prevalence of functional impairment was
calculated to each group of independent variables
and the level of significance was tested using the chi-
square and linear trend tests. The adjusted analysis was
performed by Poisson regression' with calculation of
adjusted prevalence ratios (PR), 95%CI and signifi-
cance levels using the same test described above.

The study was approved by the Research Ethics
Committee of Universidade Estadual de Ciéncias da
Saude de Alagoas, under the protocol number 863/08.

RESULTS

Of the 320 individuals eligible for the study, only one
was considered a loss, due to a mistake in filling in the
questionnaire. Of the 319 elderly individuals of the
sample, 210 were women (65.8%) and 109 were men.
The mean age was 72 years (SD = 8.83), ranging from
60 years to 105 years.

The prevalence of moderate/severe functional impair-
ment was higher among women (51.4%) than among
men (48.6%). Greater impairment was also observed in
the older age groups: 56.9% among elderly individuals
aged 75 to 79 years and 73.4% for those aged 80 years
or older. The lower the level of schooling, the higher
the proportion of elderly people with moderate/severe
impairment: 50.0% among those who had up to four
years of schooling and 56.4% among the illiterate.
Moderate/severe functional impairment was higher
among those who reported being single (65.4%),
those who reported higher number of diseases (three
or more diseases = 67.3%) and those who reported two
(64.6%) (Table 1).

Even without statistical significance, a higher predomi-
nance of moderate/severe impairment was observed
among the individuals who presented lower per capita
income: 48.5% among those whose income was below

one salary and 49.2% among the elderly who earned
one to three salaries (p=0.083).

In the adjusted model (Table 2), all the variables
were associated with moderate/severe functional
impairment, except for family composition and per
capita income. Sex was strongly associated with the
occurrence of moderate/severe impairment, with odds
approximately 1.40 times higher for women (PR 1.40;
95%CI:1.07;1.83) compared to men. Elderly people
aged 75 years and older had odds approximately two
times higher (PR 1.84; 95%CI:1.47;2.30). Elderly indi-
viduals with lower level of schooling (illiterate/ up to
four years of schooling) presented odds approximately
1.81 times higher of having moderate/severe functional
impairment compared to those with higher educational
level. Only those who reported being single were asso-
ciated with functional impairment (PR 1.68; 95%CI:
1.22;2.31). Presenting two or more diseases was also
associated with odds of having moderate/severe impair-
ment that were 1.74 times higher (PR 1.74; 95%CI:
1.37;2.20) compared to not having diseases.

DISCUSSION

In parallel to demographic change in a general way,
the world has been watching an ambiguous situation:
the desire of living more and the fear of disabilities,
dependence. The functional capacity and autonomy
of the elderly are important, because they are directly
related to their quality of life. In the present study, 45.4%
of the elderly presented impairment in the performance
of at least four ADL. Data from the literature show that
this profile has been a constant in the current studies,
with prevalences similar to the ones observed in studies
conducted with the Brazilian elderly population and
among European and North American older citizens.®'*!3

The fact that the studied elderly individuals presented a
higher percentage of functional impairment compared
to other studies conducted in the Northeast region’
is worrisome. This difference can be attributed to the
place where the study was carried out, to the scales
that were used, to the form of data collection and to
the completion time. We highlight that the evaluated
individuals live in the State that presents Brazil’s most
unfavorable socioeconomic parameters, as well as the
worst health indicators.

Generic interventions in the disabilities are less
fruitful that prevention actions, which focus specifi-
cally on disabling diseases. The focus on disabling
diseases implies the need of a more comprehensive
understanding of the factors that lead to the situation
of disability.’

The factors that are more strongly associated with
functional capacities are the presence of diseases, defi-
ciencies or medical problems. However, it is observed
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Table 1. Distribution of functional impairment and crude prevalence ratios according to the characteristics of the sample of

elderly individuals. Maceid, Northeastern Brazil, 2009.

Without Moderate/Severe
Variable Impairment/Mild Impairment PR (95%Cl) p
n % n %
Sex 174 54.5 145 45.5 0.00
Male 72 66.1 37 33.9 1 -
Female 102 48.6 108 51.4 1.52 (1.13; 2.03) 0.00
Age group (years) < 0.0001
60-64 46 61.3 29 38.7 1 -
65-69 46 70.8 19 29.2 0.76 (0.47.1.21) 0.24
70-74 43 67.2 21 32.8 0.85 (0.54; 1.33) 0.47
75-79 22 43.1 29 56.9 1.47 (1.01; 2.13) 0.04
80 or more 17 26.6 47 73.4 1.90 (1.38; 2.62) 0.0001
Level of schooling (years) 0.00
0 41 43.6 53 56.4 2.26 (1.28; 3.97) 0.00
>4 71 50.0 71 50.0 2.00 (1.14; 3.51) 0.01
5-8 32 74.4 11 25.6 1.02 (0.49; 2.15) 0.95
9 or more 30 75.0 10 25.0 1
Per capita income (minimum salaries) 0.08
<1 50 51.5 47 48.5 2.18 (1.05; 4.55) 0.03
1-3 90 50.8 87 49.2 2.21 (1.08; 4.55) 0.03
4-5 13 72.2 5 27.8 1.25 (0.45; 3.49) 0.66
6 or more 21 77.8 6 22.2 1 -
Morbidities (number of diseases) < 0.0001
None 46 76.7 14 23.3 1 -
1 83 64.8 45 35.2 1.51 (0.90; 2.52) 0.11
2 29 35.4 53 64.6 2.77 (1.70; 4.50) < 0.0001
3 or more 16 32.7 33 67.3 2.89 (1.75; 4.75) < 0.0001
Marital status 0.03
Married 89 60.1 59 39.9 1 -
Divorced/separated 14 58.3 10 41.7 1.05 (0.63; 1.75) 0.86
Widowed 62 51.2 59 48.8 1.22 (0.93; 1.60) 0.14
Single 9 34.6 17 65.4 1.64 (1.16; 2.31) 0.00
Family composition 0.55
Alone 18 52.9 16 47.1 1.15 (0.76; 1.74) 0.50
1st Generation 75 59.1 52 40.9 1 -
2nd Generation 61 50.0 61 50.0 1.22 (0.93;1.61) 0.15
3rd Generation 20 55.6 16 44.4 1.09 (0.71; 1.65) 0.70

that the main underlying hypothesis is that functional
capacity is also influenced by demographic, socioeco-
nomic, cultural and psychosocial factors.'

The association between worse functional impairment
and female sex found in this study confirms the find-
ings of Nunes et al.!> Women are the majority in groups
of elderly people and although they have greater life
expectancy, they present more limitations or greater
functional capacity loss. To Murtagh,!" the explana-
tion to this difference lies in the higher prevalence of

non-fatal conditions among women (osteoporosis and
depression, for example) and in women’s greater ability
to report a higher number of health conditions in relation
to men in the same age group. In Stockholm, Sweden, a
cohort study with 1,424 elderly people pointed that the
older women presented higher incidence of disability
for ADL than men in the same age group."

Age proved to be a factor that was strongly associated
with functional impairment. In our study, the elderly
aged 75 years or older had higher odds of having severe
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Table 2. Adjusted model of the characteristics of the sample
of elderly individuals associated with functional impairment.
Maceio, Northeastern Brazil, 2009.

Degree of

Variable PR 95%Cl
freedom

Female sex 1 0.01 1.40 (1.07;1.83)

75 years or older 1 <0.001 1.84 (1.47;2.30)

Level of

schooling > 4 1 0.00 1.81 (1.23;2.66)

years

Number of )

diseases > 2 1 <0.001 1.74 (1.37;2.20)

Single 1 0.001 1.68 (1.22;2.31)

GL: grau de liberdade

impairment than the other age groups, corroborating the
results found in other studies.*'

In a study carried out in 13 districts of Portugal with
1,354 individuals aged 75 years or older, the researchers
found a prevalence of functional disability that was
lower than in the majority of the Brazilian studies,
although the mean age of the members of the sample
was higher. In addition, only 3.2% of the sample were
considered dependent and 4.3% were considered almost
dependent. In the autonomous group, men predomi-
nated, as well as more individuals belonging to the
lowest age group.!’

Elderly individuals with low level of schooling
presented odds two times higher of having functional
impairment. A similar result was observed by Rosa
et al'®in the municipality of Sao Paulo (Southeastern
Brazil), in a study in which the elderly with low level
of schooling (just reads and writes / illiterate) presented
odds approximately five times higher of having
moderate/severe dependence.

A Finnish longitudinal study followed 11,486 indi-
viduals aged between 65 and 84 years during ten years
and showed that individuals with low level of schooling
presented higher prevalence of difficulties in ADL.*

If we consider the elderly individuals of the population
of Brazil as a whole, this cohort of today’s older people
comes from a time in which the access to education was
precarious. Thus, the level of schooling of the studied
elderly individuals, besides influencing their functional
impairment, gives them lower chances of facing old age
compared to the elderly population in general. It is the
case, mainly, of the female population, as the social
organization of the 20™ century limited the access to
education to a social elite, particularly men.°

The high number of illiterate individuals and people
with low level of schooling strengthens the idea of an

inefficient network of social services during life and
is also revealed in other aspects, like housing, culture,
income and, logically, in health. People with higher
level of schooling are more concerned about health and
have greater capacity for recovery, as well as healthier
hygienic habits, when compared to the less favored ones.®

Considering the marital status, although the majority
of the population reported being married or widowed,
the marital status that presented influence on moderate/
severe functional impairment was the single one,
and the married elderly individuals presented lower
odds of having functional impairment. Similar results
were found by Maciel & Guerra’in a cross-sectional
study, with a representative sample of 310 individuals.
Among the biopsychosocial factors that influenced the
functional decline of the elderly who resided in the
urban zone, a significant association was observed
with being single (OR=2.14).”

Although our results showed that being single is a
factor that leads to functional impairment, the majority
of those who stated being single (50%) lived with
someone from the same generation, generally with
relatives (siblings, sons/daughters, nephews/nieces).
Besides, many had a stable union but stated being single,
portraying a cultural question of the region, mainly
among women, who consider as marital status only the
civil and religious marriage. Many of them never had
a stable marital relationship and were single mothers;
others were never married and lived with relatives. The
health profile of the Brazilian population in the context
of epidemiological transition shows that chronic non-
communicable diseases were responsible for 66.3% of
the disease burden in Brazil 3 Although the aging process
is not necessarily related to diseases and disabilities,
chronic-degenerative diseases are frequently found
among the elderly. Thus, the tendency heads towards
having an increasing number of elderly individuals who,
although living more, present greater chronic conditions.
The increase in the number of chronic diseases is directly
related to greater functional disability.’ In the present
study, the higher the number of morbidities, the greater
the association with functional impairment.

In 2006, a cross-sectional study (n = 254) was carried
out in the municipality of Sdo Leopoldo, Southern
Brazil, which aimed to outline the epidemiological
profile of the elderly who had health plans and verify
functional capacity and associated factors. As the
individuals presented a higher number of diseases, the
prevalence of disability increased by approximately
five times.? This was also shown in the present study,
in which the higher number of morbidities is a factor of
association with functional impairment, corroborating
also the findings of Menéndez et al.’

¢ Berquo E. Envelhecimento populacional no Brasil e suas conseqiéncias. In: Pereira DM, organizador. Idoso: encargo ou patriménio? O
envelhecer em Sao Paulo. Sdo Paulo: Secretaria Municipal de Satdde; 1992. p.51-9.



In the adjusted model, the PR of per capita income and
family composition were not associated with moderate/
severe impairment. However, their importance cannot
be ignored; it is likely that in the case of the present
study, which has a cross-sectional design, these factors
are not able to reflect their impact on functional impair-
ment in the final phase of life. The factors age, level
of schooling, sex and marital status were associated in
an independent way with moderate/severe impairment.
It is possible that these factors portray better, mainly,
the conditions throughout the life of these elderly indi-
viduals, conditions that seem to influence functional
impairment in more advanced ages.

The present study had some limitations that should
be considered: firstly, the questions about functional
impairment covered mainly physical functioning,
without utilizing any measure of cognitive incapacity
or mental health. Thus, these factors are only reflecting
whether they were severe enough to affect the areas of
functioning surveyed in the research. Ideally, analyses
of functional impairment distribution should include
complementary data about known risk factors like
smoking, alcohol consumption and practice of physical
exercise. Additionally, more reliable information on the
occurrence of chronic diseases would be useful to the
understanding of the diseases that lead to functional
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impairment. Unfortunately, there are no behavioral
data available, and the information on diseases are
self-reported, which probably affects the accuracy
of the data, in view of the low level of schooling of
the elderly and the difficulties in accessing the health
system in Maceio.

In view of the consistency of the associations found in
the study, the variables that remained significant can be
considered predictors of functional deficit, even though
this is a cross-sectional study.

This study describes specifically the reality of elderly
people from a capital city in the Northeast of Brazil.
Further investigations are necessary for those living
in other contexts, urban and rural. Furthermore, given
the limitations of a cross-sectional design, longitudinal
studies are recommended to test the hypotheses that we
have raised, whose results may subsidize the develop-
ment of programs and interventions in the field of
elderly people’s health.

The conditions of the elderly revealed here, their
inequalities and potential impacts on the health services
allow suggesting that the organization in a comprehen-
sive way of elderly health care is an emerging priority
in the capital city of the State of Alagoas.
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