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Abstract

Introduction: Several factors can be associated to the reduction of mobility among the elderly. Early iden-
tification of these factors is crucial, since it may lead to prevention of functional dependencies. Objective: 
To analyze the association between mobility, sociodemographic factors and the prevalence of noncom-
municable chronic diseases (NCDs) in oldest old. Methods: The sample consisted of 120 elderly persons 
aged (80 and 95 years), with 76 of them being women (83 ± 3 years) and 44 of them men (83 ± 3 years). 
Sociodemographic factors and NCDs which we studied were: age, gender, marital status, education, nutri-
tional status, ethnicity, hypertension, diabetes and osteoarticular diseases. Mobility was analyzed using a 
battery of Physical Performance Tests. For statistical analysis we used the chi-square test and binary logistic 
regression to examine the relationship between sociodemographic factors, NCDs and mobility. SPSS (17.0) 
software was used for this and the significance level was set at 5%. Results: Level of education (p ≤ 0.001) 
and age (p = 0.034) are the two factors related to low mobility. However, the model built by multiple logistic 
regression analysis revealed that age is independently related to limited mobility in oldest old people (OR 
3.29; 95% CI 1.09 to 9.87). Conclusion: Thus, oldest old >85 years are at a greater risk of decreased mobility 
independent of their education, marital and nutritional statuses and gender.  We encourage further studies 
in this area. Studies which will not only address those facts considered in this study but that also examine 
family-related aspects, especially using longitudinal studies.
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Resumo

Introdução: A redução da mobilidade pode estar relacionada a vários fatores e a identificação precoce desses 
fatores torna-se fundamental, uma vez que pode auxiliar na prevenção da dependência funcional de idosos. 
Objetivo: analisar a relação entre mobilidade, fatores sociodemográficos e prevalência de doenças crônicas 
não transmissíveis (DCNT) em idosos longevos. Métodos: A amostra foi constituída por 120 idosos com idade 
entre 80 e 95 anos (83 ± 3 anos), sendo 76 mulheres (83 ± 3 anos) e 44 homens (83 ± 3 anos). Os fatores 
sociodemográficos e DCNT investigados foram: idade, sexo, estado civil, escolaridade, etnia, estado nutricio-
nal, hipertensão, diabetes e doenças osteoarticulares. A mobilidade foi analisada por meio da bateria Physical 
Perfomance Tests. Para tratamento estatístico foram empregados os testes qui-quadrado e regressão logística 
binária para analisar a associação entre fatores sociodemográficos, DCNT e a mobilidade. O software utilizado 
foi o SPSS (17.0) e o nível de significância estabelecido foi de 5%. Resultados: Os fatores relacionados à baixa 
mobilidade foram a escolaridade (p ≤ 0,001) e idade (p = 0,034). Contudo, o modelo múltiplo construído pela 
análise de regressão logística revelou que a idade está independentemente relacionada à limitação da mobi-
lidade em idosos longevos (OR 3,29; IC95% 1,09-9,87). Conclusão: Dessa forma, idosos longevos com idade 
>85 anos apresentam mais chance de risco para limitação da mobilidade independente da escolaridade, dos 
estados civil e nutricional, e do sexo. Incentiva-se a futuros estudos além de abordar os aspectos trabalhados no 
presente estudo, averiguar também aspectos familiares, e principalmente, em estudos longitudinais.

Palavras-chave: Limitação da Mobilidade. Indicadores Demográficos. Doença Crônica. Idoso de 80 Anos ou 
mais.
 

Introduction

Populational aging is a phenomenon observed 
throughout the world. It can be seen especially well 
among individuals who are 80 years old or older, also 
known as the oldest old. According to the latest cen-
sus, the Brazilians in this age group accounted for 
1.5% of the total population (1).

As this segment of the population increases, con-
cern about processes inherent to aging, such as physi-
cal and morphological changes and especially their 
influence on mobility, also grows (2 - 5). Mobility 
refers to movement in all its forms, including basic 
ambulation, moving from a bed to a chair, walking 
for leisure and everyday activities, such as climbing 
a flight of stairs and sweeping the sidewalk, among 
many others. Mobility also includes work-related ac-
tivities and physical exercise, for instance driving a car 
and using various forms of public transportation (5).

It is fundamental that the mobility of older people 
be assessed based on their performance of physical 
abilities tests, since most individuals need high walk-
ing speed and muscle function (strength and power), 
as well as good balance to maintain mobility (6). This 
assessment procedure is widely used and recom-
mended in the field of aging (6).

Besides these physical aspects, there are several 
other factors which can be related to decreased mo-
bility (2, 3, 7 - 11). Early detection of these factors is 
important to prevent falls, fractures, functional de-
pendency and, consequently, to maintain health and 
quality of life for the elderly (5). However, published 
studies do not clearly show if variables, such as eco-
nomic status, education level and some risk factors 
for noncommunicable chronic diseases (NCDs), could 
impair mobility just as much as physical factors do in 
those who are eighty years old or older.

Thus, the purpose of this study was to analyze 
the relationship between mobility, socio-demo-
graphic factors and prevalence of NCDs in the oldest 
old people.

Methods

This study deals with a cross-sectional study 
that was conducted between October 2009 and May 
2010 in the city of Presidente Prudente (Population 
210,000, approximately). Presidente Prudente is 
located west of São Paulo-Brazil and has a HDI of 
0.806 (1).
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Mobility

Adapted Physical Performance Tests (6) determined 
mobility according to the individual’s performance in 
tests for: a) static equilibrium; b) usual walking speed; 
and, c) lower limb strength.

The static balance test has four stages, performed 
in sequence (10 seconds each): i) standing up with feet 
together, one next to the other; ii) placing the instep 
of one foot so that it touches the big toe of the other 
foot; iii) balancing on one foot, first with one foot and 
then the other; iv) standing, with one foot in front of 
the other.

Each stage was considered to be successfully fin-
ished when the individual could hold the position de-
scribed for 10 seconds. Possible scores for this test 
are as follows: 0 = disability, unable to hold any of the 
positions for the stipulated time; 1 = bad, held one po-
sition for the stipulated time; 2 = average, successfully 
held two positions; 3 = good, successfully held three 
or four positions. The scores of the four stages were 
added together to compute the final score.

A 3 meter walking test was used to evaluate each 
individual’s walking speed. The elderly were instruct-
ed to walk naturally, as if they were walking at home. 
The shortest time obtained from two walks was re-
corded and they were given a score according to their 
time. These are the scores that were assigned: 0 = 
could not perform the test; 1 = longer than 6.52 sec.; 
2 = between 4.66 and 6.52 sec.; 3 = between 3.62 and 
4.65 sec.; 4 = less than 3.62 sec.

Lower limb strength was evaluated using the 
chair stand test. The elderly subjects kept their arms 
crossed over their chests, and at the evaluator's signal 
stood up and sat down in a chair five times as quickly 
as they could without a pause. Those who could not 
perform the task described in less than 60 seconds 
were classified as unable to perform the test. The 
scores on this test were: 0 = unable to perform the 
test; 1 = time above or equal to 16.70 sec.; 2 = time 
between 13.70 and 16.69 sec.; 3 = time between 11.20 
and 13.69 sec.; 4 = time below or equal to 11.19 sec.

Mobility was classified in the individual tests as: 
low for those seniors who scored 0-2 points and high 
for those with 3 - 4 points.  When considering the 
combined scores from all three tests (0 - 12 points), 
the elderly who scored 0 - 6 points were considered 
to have low mobility and those with 7 - 12 points 
high mobility.

We invited 135 elderly people who were 80 years 
old or older, of both genders who were residents of the 
municipality to participate in the study. The municipal 
health department provided us with the names, ad-
dresses and telephone numbers of individuals who 
used the city’s public health service. These were in-
vited by way of a phone call. The research being done 
was also publicized in the local media. Any partici-
pants who were unable to walk, bedridden, residents 
of rural areas, institutionalized, or had a pacemaker 
were disqualified, as well as those who had incom-
plete information in the database. Thus, the sample 
consisted of 120 individuals.

The objectives of the study and the methods to 
be used for data collection were explained to the 
participants and they were told that they could stop 
participating at any time. Only those who signed 
the "Informed Consent Form" were part of the sam-
ple. All protocols were reviewed and approved by 
the Research Ethics Committee of São Paulo State 
University (Case no. 26/2009).

Sociodemographic Factors and Noncommunicable 

Chronic Diseases

The sociodemographic factors and NCDs inves-
tigated were: age, gender, marital status, education 
level, NCDs and ethnicity, all of which were self-
reported by the elderly, and nutritional status ob-
tained through the Body Mass Index (BMI) [weight 
(kg) / height (m) 2]. Subjects were classified as un-
derweight, normal weight or obese, using the clas-
sification suggested by Troiano et al. (12).

To identify the prevalence of NCDs, a morbid-
ity questionnaire was used. This questionnaire is a 
summary of the Standard Health Questionnaire for 
Washington State (13), and consists of closed ques-
tions that address the presence/absence of chronic 
diseases, which are divided into three groups: meta-
bolic, cardiovascular and osteoarticular. The main 
diseases investigated are hypertension, diabetes, dys-
lipidemia, thyroid disorders, osteoporosis, arthritis/
osteoarthritis and degeneration of the spine.

This questionnaire was adapted for the Brazilian 
population by Freitas Junior et al. (14). Its use was 
adopted at present due to the lack of consensus about 
a widely used and validated, self-reporting protocol 
to identify the presence of chronic diseases.
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Table 1 - Relationship between sociodemographic factors, NCDs and mobility of the oldest old

Variables Total (n)
        Mobility

p
Low High

Gender                Male 44 52.3% 47.7%
0.205

 Female 76 65.8% 34.2%

Age             80-84 94 55.3% 44.7%
0.034

                         > 85 26 80.8% 19.2%

Nutritional Underweight 33 72.7% 27.3%

0.150Status Normal 50 56% 44%

Obese 37 56.8% 43.2%

Education None 36 75% 25%

≤ 0.001Primary 70 62.9% 37.1%

Secondary/Higher 14 14.3% 85.7%

Marital Status Single/Separated 09 44.4% 55.6%

0.064Married/Cohabiting 46 52.2% 47.8%

Widowed 65 69.2% 30.8%

Ethnicity White 70 58.6% 41.4%

0.350
Black 06 33.3% 66.7%

Yellow 17 70.6% 29.4%

Brown 27 66.7% 33.3%

Diseases Hypertension        yes 77 58.7% 41.3%
0.689

                              no 43 64.3% 35.7%

                      Diabetes               yes 23 63.6% 36.4%
0.942

                             no 97 60% 40%

                      Osteoarticular      yes 62 56.7% 43.3%
0.469

                             no 58 64.9% 35.1%

Statistical Analysis

The chi-square test (crosstabs) was used to analyze 
the relationship between sociodemographic factors, 
NCDs and mobility. Binary logistic regression analy-
sis was used to express the magnitude of the relation-
ships in Odds Ratio (OR) values with 95% confidence 
intervals. All variables with p < 0.20 were selected and 
included in the construction of a binary multiple logistic 
regression model using the forward stepwise modeling 
strategy. Statistical analysis was conducted using SPSS 
software (SPSS inc. Chicago, IL), version 17.0. The level 
of significance was set at 5%.

Results

The majority of the oldest old investigated in this 
study were Caucasian women who were between 80 
and 84 years of age, had low education levels and were 
widowed. Regarding their nutritional status and the 
presence of chronic diseases, most were of normal 
weight and had high blood pressure and osteoarticu-
lar diseases. Elderly people aged 85 years or older 
with a low education level demonstrated less mobility 
when compared with those between 80 to 84 years 
old (p = 0.034) and a high education level (p = 0.000) 
(Table 1).
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Table 3 shows the multiple regression model con-
taining sociodemographic factors related to limited mo-
bility. Age is related to limited mobility independent of 
other variables, such as education, marital and nutri-
tional statuses, and gender.

Table 3 - Multiple logistic regression model with sociode-
mographic factors related to mobility limitation in 
the oldest old

Variables AOR CI (95%) P

Education

Educated 1.00 -----

Uneducated 2.27 0.91 - 5.66 0.078

Age

80 - 84 years 1.00 ------

> 85 years 3.29 1.09 - 9.87 0.034

Marital Status

Married/Cohabiting 1.00 -----

Single/Separated/
Widowed

0.75 0.31 - 1.86 0.537

Nutritional Status

Normal 1.00 -----

Underweight 1.14 0.46 - 2.84 0.772

Obese 1.77 0.64 - 4.85 0.268

Gender

Male 1.00 -----
0.279

Female 1.64 0.67 - 4.04

Note: CI = confidence interval; AOR= adjusted odds ratio; Hosmer-

Lemeshow test = 0,71.

Discussion

In this study, we decided to analyze which sociode-
mographic factors and NCDs affect the mobility of the 
oldest old. Balance, walking speed and lower limb 
strength of these seniors were evaluated by a battery 
of tests. It was observed that education and age are as-
sociated with decreased mobility in this age group.

There is an inverse relationship between age and mo-
bility. This relationship was also observed in São Paulo 
(15, 8) and all regions of Brazil. In the aforementioned 
studies which considered the young elderly, age stratifi-
cation was done in decades. In this study of the oldest old, 
age stratification was done in five year periods. Thus, our 

Table 2 shows the odds ratio value obtained through 
binary logistic regression analysis, together with their 
respective 95% confidence intervals. Only age and edu-
cation appear to be associated with mobility, with se-
niors aged 85 years or older and no education at higher 
risk for limited mobility (p < 0.05).

Table 2 - Odds ratio for limited mobility according to so-
ciodemographic factors and NCDs

Variables OR CI (95%) P

Gender

Male 1.00 -----
0.145Female 1.76 0.82 - 3.75

Age

80-84 years 1.00 ------

> 85 years 3.39 1.18 - 9.76 0.023

Education level

Educated 1.00 -----

Uneducated 2.48 1.04 - 5.90 0.040

Marital Status

Married/
Cohabiting

1.00 -----

Single/
Separated/
Widowed

1.59 0.75 - 3.36 0.223

Ethnicity 

White 1.00 -----

Black/Brown 1.17 0.50 - 2.71 0.713

Asian 1.74 0.55 - 5.48 0.344

Nutritional 
Status
Normal 1.00 -----

Underweight 2.09 0.81 - 5.41 0.126

Obese 1.03 0.44 - 2.43 0.944

Hypertension

Normotensive 1.00 -----

Hypertensive 0.79 0.36 - 1.72 0.551

Diabetes

Normal 1.00 -----

Diabetic 1.17 0.45 - 3.05 0.753

Osteoarticular 
Diseases 

Normal 1.00 -----

Present 0.71 0.33 - 1.49 0.362

Note: CI = confidence interval; OR= odds ratio.
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significance between gender and mobility (p = 0.205). 
There are other studies, though, which point out dif-
ferences between the genders in relation to mobility, 
with females being at a greater risk of decreased mobil-
ity (8, 15). One explanation for this may be the higher 
incidence of vascular and osteoarticular diseases, as 
well as obesity in women (22). In the study by Barbosa 
et al. (15), it was observed that men in all age groups 
demonstrated greater mobility than women, which is 
similar to recent results (11).

Nutritional status may also be used to indicate mo-
bility, since a low weight (23) and obesity (24) can be 
associated with decreased mobility. One study (23) 
established that elderly patients who lost 10% of their 
weight over a 2 year period were at a 2.2% greater risk 
of decreased mobility. Excess body fat can also limit mo-
bility. The higher proportion of body fat accentuates the 
risk of disability in overweight older people by increas-
ing body burden, limiting movements and increasing 
stress on joints and muscles (3). Other authors (25) 
have also observed that excess body fat limits mobility 
among the elderly. There are other studies (26) which 
have shown that the relationship between body fat and 
mobility is more significant for seniors who are between 
60 and 79 years old. These same studies indicate that 
this association is not as clear among the older elderly. 
These findings contradict the results of this study which 
establishes a clear association between nutritional sta-
tus and mobility among the oldest old.

Marital status, ethnicity and the presence of NCDs 
are other variables which we studied that did not show 
statistical significance. Even though there are a greater 
number of widowed seniors with reduced mobility, 
marital status has no statistical significance. In general, 
different studies have found that people living alone 
(single, divorced or widowed), especially elderly men, 
have a higher risk of functional limitations (27) and 
decreased mobility (28).

In a similar way, this study indicates that ethnicity 
is not associated with mobility, but there was another 
study done (10) which shows that this variable can in-
deed be associated with mobility among seniors. This 
study observed that elderly black people between 70 
and 79 years old were less mobile than their white 
counterparts. However, this may not be the result of 
ethnicity itself but rather complicating factors, such as 
lower socioeconomic status and education and poorer 
health of the majority of individuals within this ethnic 
group (29).

results indicate that there is a relationship between age 
and mobility. Elderly people who are 85 years old or older 
have less mobility when compared to those between 80 
and 84 years old. The oldest old are three times more 
likely to have limited mobility than the younger elderly. 
This relationship remained constant when the multiple 
regression model was built and it was observed that age 
is related to limited mobility independent of other vari-
ables, such as education, marital and nutritional statuses, 
and gender.

This result is alarming considering that reduced 
mobility is a risk factor for functional dependence and 
the elderly who are over 85 years old are three times 
more likely to be functionally dependent than those 
who are younger than 85 (16). One of the most plau-
sible explanations for this phenomenon is the higher 
incidence of sarcopenia in this segment of the popu-
lation as it ages (17). Sarcopenia results in the loss 
of muscle mass and strength and consequently the 
reduction in mobility as the elderly age.

In reference to education, it was determined that 
there is a relationship between reduced mobility and a 
low level of education among both genders of the old-
est old. Elderly people with little or no education were 
approximately two times more likely to have limited 
mobility than those with a higher level of education. 
There are other reports about mobility and education 
in individuals over the age of 55 (7). The authors of 
these reports also found that those with a poor educa-
tion had less mobility when compared to those with 
a higher level of education. Gregory et al. (9) reached 
the same conclusion when studying the association be-
tween limited mobility and a low level of education in 
seniors aged between 70 and 79. This relationship can 
be attributed to a decreased capacity for understand-
ing preventive measures, less investment in health and 
disability prevention (18, 19), as well as the possibility 
of poorly educated elderly people coming from pre-
carious home and family environments (20). It is also 
worth noting that the understanding the elderly have 
regarding the importance of physical activity may also 
factor in due to the close association between physical 
activity and functional capacity (21).

With regard to the differences between genders and 
mobility, this study showed that the number of men with 
limited mobility was similar to the number with high 
mobility and that among females there are approxi-
mately twice as many of the oldest old women with low 
mobility when compared to women with high mobil-
ity. However, this study did not identify any statistical 
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battery assessing lower extremity function: asso-
ciation with self-reported disability and prediction 
of mortality and nursing home admission. J Gerontol. 
1994;49(2):M85-94.

7. Sainio P, Martelin T, Koskinen S, Heliovaara M. Education-
al differences in mobility: the contribution of physical 
workload, obesity, smoking and chronic conditions. J Epi-
demiol Community Health. 2007;61(5):401-8.

8. Parahyba MI, Veras R. Diferenciais sociodemográficos no 
declínio funcional em mobilidade física entre os idosos 
no Brasil. Cien Saude Coletiva. 2008;13(4):1257-64.

9. Gregory PC, Szanton SL, Xue QL, Tian J, Thorpe RJ, Fried 
LP. Education predicts incidence of preclinical mobility 
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Med Sci. 2011;66(5):577-81. 
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and late-life mobility and decline: findings from the 
Health, Aging, and Body Composition study. J Gerontol 
A Biol Sci Med Sci. 2011;66(10):1114-23. 

11. Miszkurka M, Zunzuneguia MV, Langloisa EV, Freemanb 
EE, Kouandac S, Haddada S. Gender differences in mobil-
ity disability during young, middle and older age in West 
African adults. Glob Public Health. 2012;7(5):495-508.

Finally, the contribution of NCDs to functional dis-
ability is higher among the oldest old (2). Recent studies 
(4) found that the relationship between disability and 
NCDs in the elderly has hardly changed in the last de-
cade. This same study affirms that diabetes has a greater 
influence on disability than hypertension. Winter et al. 
(30) observed that individuals with osteoarticular dis-
eases have less mobility than their healthy peers. In this 
study none of the investigated diseases (hypertension, 
diabetes and osteoarticular diseases) were associated 
with the mobility of the oldest old. This result may be 
related to the fact that despite the high prevalence of 
these diseases among the oldest old, early detection 
and improvements in treatment may be preventing 
them from affecting their mobility. In addition to this, 
other factors that are closely related to mobility, such 
as age, can independently cause reduced mobility in 
this age group.

It is important to remember that the cross-sectional 
design of this study does not allow for the establishment 
of a causal relationship. Other factors which may be 
related to decreased mobility, such as the physical and 
professional activities engaged in during the majority 
of their economically active life, were not investigated. 
However, it is worth emphasizing that there are only a 
limited number of studies which seek to analyze these 
aspects in the elderly who are over the age of eighty.

Conclusion

This study concludes that the oldest old aged 85 or 
older are at a greater risk of reduced mobility, indepen-
dent of their education level, marital and nutritional 
statuses and gender. We encourage others to study not 
only aspects addressed in this study, but to also examine 
aspects related to family life, especially using longitu-
dinal studies. 
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