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Abstract

Introduction: It is a fact that the elderly population has been increasing all
around the world and also in Brazil. This has been a challenge for govern-
ments and managers in the development of public policies to promote
healthy and quality aging. And one of the conditions for healthy aging is to
assess the functional capacity and quality of life of elderly people. Objective:
The aim of the present study was to evaluate the factors that influence the loss
of functional capacity and the worsening of the quality of life of a representa-
tive sample of elderly people from a medium-sized city in the inner of Sio
Paulo State, Brazil. Methodology: Questionnaires about activities of daily
living (ADL), instrumental activities of daily living (IADL), Flanagan quality
of life scale (FQOLS), sociodemographic and morbidities aspects were applied
to the elderly people. In order to assess associated factors to functional capac-
ity and quality of life, chi-square tests and logistic regression models were fit-
ted including variables: gender, age group, marital status, income, education
level, body mass index, abdominal circumference and some morbidities re-
ported by the elderly people. The level of significance adopted for the statis-
tical tests was 5%. Results: Elderly with age over 75 years old and not married
had more risk to be dependent on ADL, while elderly with more than 75 years
old, not married, income below one minimal wage, cardiovascular disease
and be diabetic had more risk to be dependent by IADL. Already, people with
excess of weight had smallest risk to be dependent by IADL, paradoxically.
The elderly not married and with an income below a minimum wage had the
worst quality of life. Conclusions: Population aging in Brazil is an evident
factor, so it is hoped that this study will contribute to the greatest diligence on
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the issues of the elderly and related social problems.
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1. Introduction

The world elderly population has been a significant increase in recent decades,
especially in Latin American countries [1]. For the World Health Organization
(WHO), the elderly are the person aged 60 or over in developing countries. In
Brazil, according to the Brazilian Institute of Geography and Statistics Founda-
tion (IBGE), the number of elderly people has already exceeded 28 million indi-
viduals, which may double in the next decades. The federal law no. 10,741/2003
establishes the Senior Citizen’s Statute, which mainly regulates the right of el-
derly people to protection measures, care policies and access to justice. In addi-
tion, it is important for managers and society to develop actions to promote ac-
tive life in this age group [2] [3].

Due to the rapid growth of elderly people in Brazil, concerns about the quality
of life and functional capacity are essential to define interventions and to moni-
tor the clinical condition of these elderly people [4].

Functional capacity is defined as the individual’s ability to take care of him-
self/herself, living independently [4]. The assessment of functional capacity can
be done considering aspects related to activities of daily living (ADL) and in-
strumental activities of daily living (IADL) [4]. The ADL refer to self-care, such
as bathing, dressing, eating, being continent and they are obtained by the Katz
Index [5]. The IADL are those related to more complex actions, such as sociali-
zation, like to do shopping, using the phone, driving and taking public trans-
portation [6].

Quality of life is a more subjective and multidimensional concept, related to
self-esteem, personal well-being, functional capacity, socioeconomic level, emo-
tional state, social interaction, intellectual activity, self-care, family support, the
state of health himself/herself, cultural and ethical values and religiosity, lifestyle,
satisfaction with job and the environment in which they live [7] [8]. Nowadays,
there are several instruments to assess the quality of life in a population, includ-
ing the Flanagan Quality of Life Scale (FQOLS), which takes these aspects into
account.

The FQOLS was developed in the United States during the 1970’s to measure
the quality of life across a random sampling of 3000 American adults using an
interview technique [9]. The original scale was translated into Portuguese al-
though the authors did not make any reference to the reliability of the version
[10].

Thus, this study aimed to assess the factors that influence functional capacity
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and quality of life in the elderly living in a medium-sized city in the inner of the

Sao Paulo State, Brazil.

2. Methodology

The data used in the present study came from an epidemiological study carried
out in the municipality of Botucatu, in the interior of the state of Sdo Paulo, Bra-
zil, which aimed to assess the quality of life of the elderly, obtained in 2003. For
the initial dataset, a systematic random sample of households in the municipality
was made, covering a quarter of households in each census sector. All residents
were cataloged. In a second stage, within each census sector, residents were ran-
domly sampled over the age of 60 years [7].

The minimum sample size was calculated using the formula:
n=z,p(1- p)/52 ,

in which nrepresents the minimum number of elderly people; z= 1.96 (value for
a bilateral confidence interval of 95% from a standard normal distribution); € is
the sampling error, set in 0.05 and p is a prevalence of a relevant feature. In this
case, as the prevalence of quality of life for elderly people was unknown, it was
considered p = 0.5. Then, it was obtained 384 vanishing the heterogeneity factor
associated with the cluster sample design.

For the present study, the elderly people were contacted in 2010 for a new in-
terview. Those who did not agree to participate or who had already passed away
were replaced by a new drawing in the database.

At the time, a sociodemographic and morbidity questionnaire was applied
plus the Activities of Daily Living scale (ADL), the Instrumental Activities of
Daily Living scale (IADL) and the Flanagan Quality of Life Scale (FQOLS). The
sample was collected in 2011.

The used scale for ADL contains six questions considering the answers “yes”
or “no”. One point was awarded for each affirmative answer. More than four
points was classified as independent, while those with 4 or less points were clas-
sified as dependent [5].

The scale for IADL has nine questions whose answers are: “can’t do it”, “can
do it with help” and “can do it without help”. For the answer “can’t do it”, 1
point was awarded; “can do it with help”, 2 points and “do it without help”, 3
points. The sum of the points provides the score and the classification was: in-
dependent for more than 17 points and dependent for 17 points or less [6].

On the other hand, the FQOLS contains fifteen questions in which each ques-
tion is evaluated according to a 7-point Likert scale, ranging from 1 (“very dissa-
tisfied”) to 7 (“very satisfied”). The final score is calculated by adding of the val-
ue in each question, ranging from 15 to 105 points. As there is no cut-off point
for assessing quality of life, the median value was used in this study, classifying
values above the median as good quality of life and below the median as poor
quality of life.

The demographic data collected were: gender (male/female), age group (up to
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75 years old/over 75 years old), marital status (married/not married), income
(up to one minimum wage/over one minimum wage of US$ 33,000 at that time),
schooling (up to elementary school/over elementary school), still working (yes/no),
retired (yes/no), number of people in the house (1, 2, 3 and > 4), Body Mass In-
dex (BMI) (eutrophic (IMC < 28)/overweight (IMC > 28)), abdominal circum-
ference (normal/altered) and some referred morbidities as hypertension (yes/no),
diabetes mellitus (yes/no), cardiovascular disease (yes/no), cholesterol (yes/no),
and osteoporosis (yes/no).

The association between functional capacity and quality of life with the other
variables was obtained using the chi-square test. To evaluate the risk factors for
functional dependence and worse quality of life, two logistic regression models
were proposed: one using the stepwise procedure to select explanatory variables
and a second, considering the variables that showed significant associations in
the chi-square test. Pearson correlations among FQOLS, ADL and IADL were
calculated. The significance level of 5% was set for all tests. The analyzes were
made using the R version 3.6.2 and SAS for windows version 9.4 programs.

The Ethics Committee of the Medical School of Sdo Paulo State University
Botucatu, Sdo Paulo, Brazil approved this research, protocol number 3111/2009.

3. Results

According to the calculated sample, 368 elderly form the municipality were in-
terviewed, in which 38 (10%) did not complete the research protocol to evaluate
the functional capacity and quality of life. The mean age of the elderly was 72.1 +
7.3 years old, ranging from 60 to 92 years old. The average age for men was 71.5
+ 7.3 years old and for women 72.4 + 7.3 (p-value = 0.25). Table 1 presents the
sample description.

Table 2 presents the association among classification of ADL and the other
variables.

According to Table 2, age group, marital status and income were significantly
associated to the classification of functional capacity evaluated by the ADL (p <
0.05).

Associations among classification of IADL and the other variables are pre-
sented in Table 3.

According to Table 3, age group, marital status, income, BMI and cardiovas-
cular disease presented significant associations with the classification of IADL.

Evaluating the FQOLS, the mean final score was 84.72 *+ 10.34, ranging from
44 to 105 points. The median value was 85.5 and, considering it as the cut-off for
quality of life, Table 4 presents the associations with other variables.

Gender, age group, marital status, income, schooling and hypertension pre-
sented significant associations with the classification of quality of life by the
FQOLS (Table 4).

Considering now being dependent for ADL as much as IADL as response va-

riable, multiple logistic regression models were fitted taking into account the
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Table 1. Characteristics of the elderly sample. Botucatu, Sdo Paulo, Brazil, 2011.

Variables Categories N %
Gender Male 136 36.96
Female 232 63.04
Age group Up to 75 years old 251 68.21
Over 75 years old 117 31.79
Marital status Married 212 57.61
Not married 156 42.39
Schooling Up to Elementary School 284 77.17
Over Elementary School 84 22.83
Still working Yes 39 10.60
No 329 89.40
Retired Yes 320 86.96
No 48 13.04
Number of people living 1 59 16.03

in the House
2 146 39.67
3 83 22.55
>4 80 21.74
Body Mass Eutrophic (< 28) 200 54.35
Index (BMI) Overweight (> 28) 168 45.65
Abdominal Normal 134 36.41
circumference Altered 234 63.59
Hypertension Yes 206 55.98
No 162 44.02
Diabetes mellitus Yes 105 28.53
No 263 71.47
Cardiovascular disease Yes 27 7.34
No 341 92.66
Cholesterol Yes 56 15.22
No 312 84.78
Osteoporosis Yes 33 8.97
No 335 91.03
ADL Independent 311 94.24
Dependent 19 5.76
IADL Independent 304 92.12
Dependent 26 7.88
ADL—activities of daily living; TADL—instrumental activities of daily living.
DOI: 10.4236/health.2020.1212113 1566 Health
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Table 2. Association among socio-demographic and morbidities data with the classifica-

tion of ADL.
ADL Classification
Variables Categories Dependent  Independent p-value
n (%) n (%)

Gender Male 4 (21.05) 121 (38.91) 0.1194
Female 15 (78.95) 190 (61.09)

Age group Up to 75 years old 8 (42.11) 222 (71.38) 0.0070
Over 75 years old 11 (57.89) 89 (28.62)

Marital status Married 4 (21.05) 188 (60.45) 0.0007
Not married 15 (78.95) 123 (39.55)

Income Up to one minimum wage 9 (64.29) 99 (36.13) 0.0338
Over one minimum wage 5(35.71) 175 (63.87)

Schooling Up to Elementary School 17 (89.47) 237 (76.21) 0.2634
Over Elementary School 2 (10.53) 74 (23.79)

Body Mass Eutrophic (<28) 13 (68.42) 170 (54.66) 0.2414
Index Overweight (>28) 6 (31.58) 141 (45.34)

Abdominal Normal 5(26.32) 118 (37.94) 0.3089
circumference Altered 14 (73.68) 193 (62.06)

Diabetes Yes 7 (36.84) 86 (27.65) 0.3874
mellitus No 12 (63.16) 225 (72.35)

Hypertension Yes 14 (73.68) 168 (54.02) 0.0943
No 5(26.32) 143 (45.98)

Cardiovascular Yes 3 (15.79) 22 (7.07) 0.1656
disease No 16 (84.21) 289 (92.93)

Table 3. Association among socio-demographic variables, morbidities and the classifica-

tion of IADL.
IADL Classification
Variables Categories Dependent  Independent p-value
n (%) n (%)
Gender Male 9 (34.62) 116 (38.16) 0.7208
Female 17 (65.38) 188 (61.84)
Age group Up to 75 years old 10 (38.46) 220 (72.37) 0.0003
Over 75 years old 16 (61.54) 84 (27.63)
Marital status Married 9 (34.62) 183 (60.20) 0.0111
Not married 17 (65.38) 121 (39.80)
Income Up to one minimum wage 14 (66.67) 94 (35.21) 0.0041
Over one minimum wage 7 (33.33) 173 (64.79)
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Continued

Schooling

Body Mass
Index
Abdominal
circumference
Diabetes

mellitus

Hypertension

Cardiovascular

disease

Up to Elementary School
Over Elementary School
Eutrophic (<28)
Overweight (>28)
Normal
Altered

Yes

24 (92.31) 230 (75.66)
2(7.69) 74 (24.34)
21 (80.77) 162 (53.29)
5(19.23) 142 (46.71)
13 (50.00) 110 (36.18)
13 (50.00) 194 (63.82)
11 (42.31) 82 (26.97)
15 (57.69) 222 (73.03)
15 (57.69) 167 (54.93)
11 (42.31) 137 (45.07)
7 (26.92) 18 (5.92)
19 (73.08) 286 (94.08)

0.0529

0.0068

0.1132

0.0953

0.7861

0.0001

Table 4. Association among socio-demographic variables, morbidities and the classifica-

tion of quality of life.
QOLS Classification
Variables Categories Good QOL Poor QOL p-value
n (%) n (%)
Gender Male 73 (43.71) 54 (32.34) 0.0322
Female 94 (56.29) 113 (67.66)
Age group Up to 75 years old 124 (74.25) 105 (62.87) 0.0251
Over 75 years old 43 (25.75) 62 (37.13)
Marital status Married 122 (73.05) 72 (43.11) <0.0001
Not married 45 (26.95) 95 (56.89)
Income Up to one minimum wage 38 (26.95) 68 (44.74) 0.0015
Over one minimum wage 103 (73.05) 84 (55.26)
Schooling Up to Elementary School 118 (70.66) 135 (80.84) 0.0300
Over Elementary School 49 (29.34) 32 (19.16)
Body Mass Index Eutrophic (<28) 96 (57.49) 90 (53.89) 0.5087
Overweight (>28) 71 (42.51) 77 (46.11)
Abdominal Normal 107 (37.02) 17 (37.78) 0.9225
circumference Altered 182 (62.98) 28 (62.22)
Diabetes mellitus Yes 41 (24.55) 54 (32.34) 0.1149
No 126 (75.45) 113 (67.66)
Hypertension Yes 81 (48.50) 104 (62.28) 0.0113
No 86 (51.50) 63 (37.72)
Cardiovascular Yes 8 (4.79) 16 (9.48) 0.0901
diseases No 159 (95.21) 151 (90.42)
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others variables as explanatory for two approaches: using the stepwise selection

method and including the variables significantly associated for the chi-square
test. The results can be seen in Table 5 and Table 6.

Table 5 shows that the logistic model fitted considering to be dependent by

the ADL, age group and marital status were risk factors using stepwise method.

Including all significant variables, it can be observed that income appears as a

confounding factor.

Table 5. Multiple logistic regression for be dependent according to ADL.

Parameters

Age group
Over 75 years old
Up to 75 years old
Marital status
Not married
Married
Income
Up to one minimum wage

Over one minimum wage

Model 1 (Stepwise) Model 2 (Chi-square)

OR CI (95%)

2.80 (1.07; 7.33)
1.00

5.00 (1.60; 15.59)
1.00

OR CI (95%)

2.34 (0.76; 7.22)
1.00

3.25(0.97; 10.94)
1.00

3.02 (0.96; 9.54)
1.00

Table 6. Multiple logistic regression for be dependent according to IADL.

Model 1 (Stepwise) Model 2 ( Chi-square)

Parameters
OR CI (95%) OR CI (95%)
Age group
Over 75 years old 3.74 (1.31; 10.67) 3.40 (1.23; 9.39)

Up to 75 years old
Marital status
Not married
Married
Income
Up to one minimum wage
Over one minimum wage
Body Mass Index
Overweight
Normal
Cardiovascular disease
Yes
No
Diabetes mellitus
Yes
No

1.00

2.91 (1.00; 8.55)
1.00

3.99 (1.36; 11.71)
1.00

0.15 (0.04; 0.57)
1.00

6.99 (1.96; 24.89)
1.00

4.07 (1.37; 12.07)
1.00

1.00

2.55 (0.90; 7.21)
1.00

3.76 (1.32; 10.72)
1.00

0.18 (0.05; 0.66)
1.00

5.44 (1.62; 18.24)
1.00
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Table 7. Multiple logistic regression for the classification of quality of life according to

FQOLS.
Model 1 (Stepwise) Model 2 ( Chi-square)
Parameters
OR CI (95%) OR CI (95%)
Gender
Male - 1.17 (0.67; 2.07)
Female - 1.00
Age group
Over 75 years old - 1.58 (0.91; 2.73)
Up to 75 years old - 1.00
Marital status
Not married 3.27 (1.99; 5.38) 3.17 (1.81; 5.56)
Married 1.00 1.00

Income

Up to one minimum wage 2.40 (1.44; 4.02) 2.18 (1.23; 3.85)

Over one minimum wage 1.00 1.00
Schooling
Up to Elementary School - 1.19 (0.63; 2.24)
Over Elementary School - 1.00
Hypertension
Yes - 1.59 (0.96; 2.62)
No - 1.00

For the functional dependency evaluated by IADL (Table 6), the diabetes was
included into the model as risk factor, whereas in the chi-square tests it was not
obtained a significant association. Therefore, the inclusion of diabetes into the
model appears as a moderate factor for a functional dependency in this case.

Table 7 presents the logistic model for the classification of quality of life ac-
cording to FQOLS.

Marital status and income were risk factor for a poor quality of life according
to the stepwise logistic model, providing the same result when including all sig-
nificant variables by the chi-square test. Then, gender, age group, schooling and
hypertension are not confounder variables.

The Pearson correlations between FQOLS and ADL scores (r = 0.23, p <
0.0001) and IADL (r = 0.29, p < 0.0001) were positive and significant, in spite of
being quite low.

4. Discussion

The present study evaluated 368 elderly people in a medium-sized city in the Sado
Paulo State, Brazil, between the years 2010 and 2011, in which 38 elderly people
did not fully complete the protocol established to assess functional capacity and
quality of life. Although the sample was drawn to be representative based on a

database of the city’s elderly population, it was observed that the percentage of
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women was bigger (63.0%) than men with an average age of 72.1 years, ranging
from 60 to 96 years.

It was found that 5.8% of the elderly were classified as dependent for ADL and
7.9% for IADL, with no association with sex. Age, marital status and income
were associated with the ADL classification. Already, age group, marital status,
income, schooling, BMI and cardiovascular diseases were associated with de-
pendence for IADL. These results are similar to the study with elderly people as-
sisted in the Family Health Strategy (FHS) of Montes Claros, Minas Gerais, Bra-
zil [11] and the other one that evaluate elderly people from a three family health
groups in the municipality of Recife, Pernambuco, Brazil [12]. A study con-
ducted in Juiz de Fora, Minas Gerais, Brazil, on the other hand, found no signif-
icant associations between demographic variables and dependence for ADL [13].
The population-based study “Steps to Active Aging” (PEA study/Brazil) also ob-
tained results similar to the present study, which also evaluated the level of
physical activity and the perception of health of the elderly [14].

Fitting the multiple logistic model for the factors associated with functional
dependence for the elderly regarding ADL, only age over 75 years old and being
not married were obtained as risk factors considering the stepwise method. In-
come appears as a confounding factor in this case, may be because not all the el-
derly people declare it at the time of the interview, reducing the sample size and
favoring a loss of significance for the other factors. A study with long-lived el-
derly people living in the community also did not find a significant association
with income in the multiple logistic models [15].

Considering now the dependence assessed by the IADL, a significant associa-
tion of the classification was obtained with age, marital status, income, educa-
tion, BMI and cardiovascular diseases, results that agree with the “Steps of Ac-
tive Aging” (PEA-Brasil study) [14], as well as a study of the elderly in Montes
Claros, Minas Gerais, Brazil [11] and the study of the elderly in the city of Sdo
Paulo, Sdo Paulo, Brazil [16]. In multiple logistic models, being over 75 years
old, not married, having an income up to a minimum wage and having cardi-
ovascular disease and diabetes were risk factors for dependence for IADL. People
who perceive up to a minimum wage suffer greater exposure to risk factors and
have less access to health services than those who earn more, and therefore, this
may have caused this difference in relation to their autonomy when performing
self-care tasks [17]. For the study conducted in Juiz de Fora, Minas Gerais, Bra-
zil, only a significant association was found for the age group [13]. An interest-
ing aspect was that the elderly being overweight was a protective factor for de-
pendence in this case, indicating which refers to the obesity paradox for the el-
derly, who says that being overweight can, in some aspects, be beneficial for the
individual.

Additionally, the fact that the individual is female or male did not impact his
autonomy to develop care activities at home (ADL) and outside the home

(IADL). Studies suggest that younger men are more independent in relation to
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women, who are forced to do housework. However, in old age there is a loss of
power for men, reflecting on their functional capacity, which occurs in the op-
posite way for women, who, over the years, apparently gain some freedom and
independence [18].

Evaluating the quality of life for the elderly according to the FQOLS, associa-
tions were obtained with gender, age group, marital status, income, schooling
and hypertension, but in the multiple logistic models, only being not married
and having an income below one minimum wage were risk factors for a worst
quality of life. A study developed for the elderly in the cities of Mogi das Cruzes
and Sdo Bernardo do Campo, Sdo Paulo, Brazil, showed that the absence of dis-
eases associated positively with the quality of life assessed by WHOQOL-Brief in
the first city, in addition to complete higher education, advanced age, absence of
diseases and having residence in Sdo Caetano do Sul, Brazil [19]. Additionally, it
is believed that the support associated with marital relationships, may contribute
for a healthier lifestyle [18]. The study conducted in social groups in the city of
Campina Grande, Paraiba, Brazil, found a significant correlation between the
quality of life score measured by WHOQOL-OLD and AIVD, but without sig-
nificant correlation with ADL [20]. In the present study, a significant and posi-
tive correlation was found among ADL, IADL and FQOLS.

Some limitations of the present study may be the fact that the sample contains
some representation bias regarding gender. Another point that may be sensitive
in the present study is the question of income, in which many elderly people are
uncomfortable when referring to the level of income and, sometimes, even afraid
to mention the true value, foreseeing some possible loss of the benefit they re-
ceive. Despite of this, income was a determining factor in the three aspects as-
sessed in the present study. Even so, the results obtained for functional capacity
and quality of life proved to be robust and with a strong association with the
evaluated outcomes, including the observed losses. It is also noted that, even
though the data is from the year 2011, the reality regarding the elderly in matters
of functionality and quality of life still remain unchanged when compared with

recent studies, revealing that little has been done for healthy aging in this age

group.
5. Conclusions

The results found in this study, we can conclude that the age group, marital sta-
tus, income, nutritional status, cardiovascular disease and diabetes mellitus were
factors that influenced elderly people in this population according to daily and
instrumental activities of daily living. Additionally, marital status and income
were determining factors for assessing the quality of life of the elderly.

The results found highlight problematic points that persist in this age group of
the Brazilian population, such as low wages and morbidities and; how these fac-
tors have negatively influenced functional capacity and quality of life. The aging

of the population in Brazil is a fact, therefore, it is expected that the present
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study contributes to greatest diligence to the issues of the elderly and related so-
cial problems, in the sense of encouraging public policies in welcoming the el-

derly.
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