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Abstract Objective: To investigate the physi-
cal performance of Brazilian individuals older
than 80 years with and without OD. Methods:
The sample consisted of 135 individuals (aged >
80 years) of both gender. Identification of osteo-
penia/osteoporosis was verified by Dual Energy
X-ray Absorptiometry, and the presence of others
osteoarticular diseases (OD) was obtained using
a questionnaire of morbidities. Physical perfor-
mance was analyzed by motor tests. Results: Men
presented higher proportion of osteopenia/oste-
oporosis compared to women (p = 0.013). The
proportion of older people with arthritis/osteoar-
thritis for women and men was 33% and 26%,
respectively, and with OD in the spine was 19%
and 12%, respectively. No significant difference
for physical performance, measured by each test
and overall score, was observed between groups
of OD. According to gender, male with OD pre-
sented lower performance in gait speed, balance
and overall score (p < 0.05), while older people
with osteopenia/osteoporosis are at higher risk for
low physical performance (OR 2.73; CI 95% 1.31-
5.66). Conclusion: In conclusion it was verified in
older people with age of 80 years or more, a high
prevalence of OD, especially in men, and the pre-
sence of these diseases interfered negatively their
physical performance.

Key-words Osteoporosis, Arthritis, Osteoarthri-
tis, Physical performance, Elderly

Resumo Objetivo: Investigar o desempenho fisico
de idosos brasileiros com idade superior a 80 anos
com e sem doengas osteoarticulares (DO). Méto-
dos: Foram avaliados 135 individuos (idade > 80
anos) de ambos os sexos. A presen¢a de osteoporose
foi analisada por meio da técnica de Absorptiome-
tria de Raios-X de Dupla Energia, e a prevaléncia
de outras doengas osteoarticulares foi verificada
por meio de um questiondrio resumido de mor-
bidades referidas. O desempenho fisico foi ava-
liado por testes motores. Resultados: Os homens
apresentaram maior proporgio de osteopenia/
osteoporose comparados as mulheres (p = 0,013).
A propor¢do de idosos com artrite/artrose foi 33%
e 26%, e com alguma doenga na coluna foi 19%
e 12%, para homens e mulheres, respectivamente.
Nao houve diferenga significativa no desempenho
fisico para a amostra geral. Segundo o sexo, ho-
mens com DO apresentaram menor desempenho
nos testes de caminhada, equilibrio e escore total (p
< 0,05). Idosos com osteopenia/osteoporose apre-
sentaram maior risco para limitagdo fisica (OR
2,73; IC 95% 1,31-5,66). Conclusio: Foi verifi-
cado em idosos com idade igual ou superior a 80
anos alta prevaléncia de doengas osteoarticulares,
especialmente em homens, e sua presenga interfere
negativamente no desempenho fisico.
Palavras-chave Osteoporose, Artrite, Artrose, De-
sempenho fisico, Idosos
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Introduction

The increasing number of the older people pop-
ulation in Brazil occurs considerably faster, with
higher increases in group aged over 80 years'. In
this population, it is observed an increase in the
prevalence of diseases related to the osteoarticu-
lar system?, such as osteoarticular diseases (OD).
The OD are among the most prevalent diseases
in the older people subjects around the world**
and in Brazil*®, and are responsible for decreased
physical performance and increased number of
falls and fractures in older people’”, contributing
to the loss of autonomy, greater dependency on
the performance of activities of daily living, in-
creases the demand for public health services'*!"
and mortality.

Older people with different OD may differ on
commitment of the physical performance. Thus,
the assessment of the physical performance in
older people with OD, especially those older than
80 years old, that have high prevalence this dis-
eases, is important for falls and fractures preven-
tion as well as for the maintenance of health.

Thus, the assessment of physical performance
in older people with OD, especially those older
80 years old who have high prevalence of this
disease, is very important for public health pur-
poses, in view of the possibility of cost reduction
with hospitalizations and treatments of bone
fractures due to falls.

However, a limited number of studies inves-
tigated the relationship between the presence of
OD and reduced physical performance in Bra-
zilian individuals older than 80 years. Thus, the
aim of this study was to investigate the physical
performance of Brazilian individuals older than
80 years with and without osteoarticular diseases.

Materials e Methods
Sample

This cross-sectional study was conducted in
the city of Presidente Prudente (~210,000 in ha-
bitants), the largest city of the western region of
the state of Sao Paulo, Brazil, with a Human De-
velopment Index of 0.846'%

The data collection was carried out between
October 2009 and May 2010. Subjects aged 80
years or over of both genders were invited to par-
ticipate in the study. The city health department

released the name, address and telephone num-
ber of individuals aged 80 or older who used the
public health services in the city. The individuals
were contacted by phone and an invitation was
also published in local media.

As exclusion criteria, individuals who did not
walk, living in the rural areas, institutionalized,
with pacemaker and individuals with incomplete
data in our database were withdrawn from the
sample. Thus, the sample consisted of 135 in-
dividuals of both gender: 86 women (83.3 + 3
years) and 49 men (83.5 + 2.8 years).

Participants of this study were informed
about the objectives and the methodology used
for data collection. Only those who signed the
“Instrument of Consent” were part of the sam-
ple. All protocols were reviewed and approved by
the Research Ethics Committee of the Universi-
dade Estadual Paulista.

Anthropometric measurements

For evaluation of body weight a digital scale
was used, Filizola® brand, accuracy of 0.1 kg and
maximum capacity of 150 kg. Height was mea-
sured with metal stadiometer fixed, accuracy of
0.1 cm and maximum length of two meters. All
anthropometric measurements were performed
following the procedures described by Freitas
Junior. et al."?

Osteoarticular diseases

Osteopenia and osteoporosis

Identification of osteopenia and osteoporosis
was verified by Dual Energy X-ray Absorptiome-
try (DXA), in a Lunar DPX-MD model (software
4.7). Bone mineral density of the total proximal
femur was analyzed according manufacturer
protocol, by an experienced technician. Subjects
were classified as having osteopenia or osteopo-
rosis according to the criteria established by the
World Health Organization'.

Other diseases

The presence of arthritis, osteoarthritis, her-
niated disc, back pain and scoliosis was obtained
using a summarized self-reported questionnaire
of morbidities from the Standard Health Ques-
tionnaire for Washington State’. Questions were
closed, and analyzed the presence/absence of
chronic diseases, divided into three groups: met-
abolic, cardiovascular and osteoarticular.



Physical performance

Physical performance was analyzed by means
of the tests of static balance, usual gait speed and
lower limb strength, from the short battery of
motor tests proposed by Guralnik et al.’®.

For tests of standing balance, participants at-
tempted to maintain the side-by-side, semi-tan-
dem and tandem positions for 10 seconds. Par-
ticipants were scored as: 0, if they were unable
to hold a side-by-side stand position for 10 sec-
onds; 1, if they could hold a side-by-side stand
position for 10 seconds but were unable to hold
a semi-tandem stand position for 10 seconds; 2,
if they held a semi-tandem stand position for 10
seconds but were unable to hold a full tandem
stand position for more than 2 seconds; 3, if they
held the full tandem stand position from 3 to 9
seconds; and 4, if they held the full tandem stand
position for 10 seconds.

A usual pace, 3 meter walk, was timed from a
standing start, and participants were scored ac-
cording to the time, in m.s". Time on the faster
of two walks was recorded to define scores: 0, if
they were unable to hold a 3 meter walk; 1, < 0.43
m.s’; 2, 0.44-0.60 m.s™'; 3, 0.61-0.77 m.s’'; and 4,
>0.78 m.s’.

For lower limb strength, participants were
asked to fold their arms across their chest and to
stand up once from a chair. If successfully, they
were asked to stand up and sit down five times as
quickly as possible, finishing the fifth repetition
on the stand position. Scores were as follows, ac-
cording to time of execution: 0, if they were un-
able to hold a repeat chair stands; 1, >16.7 sec-
onds; 2, 16.6-13.7 seconds; 3, 13.6-11.2 seconds;
and 4, < 11.1 seconds.

A summary performance score, ranging from
0 to 12, was created by the summation of the
scores for the standing balance, gait speed, and
rising from a chair 5 times tests. Older people
who scored, for each test, from 0 to 2 points, or 0
to 6 points, for the overall score, were classified as
low physical performance.

All assessments were performed by trained
professionals from the CELAPAM (Center of
Studies of the Laboratory of Assessment and Pre-
scription of Motor Activity), of the Universidade
Estadual Paulista, Campus of Presidente Prudente.

Statistical Analysis
Normality of the data set was analyzed by Ko-

molgorov-Smirnov test. Descriptive statistics of
continuous variables consisted of mean and stan-

dard deviation. The chi-square test was used to
analyze the proportion of osteoarticular diseases
according to gender. Participants were divided
into two groups of osteoarticular diseases (pres-
ence and absence) and Students’ t test for inde-
pendent samples were used for the comparison
of variables between both groups. Multivariate
logistic regression was performed to analyze the
association between each group of osteoarticular
disease (independent variables) and low physi-
cal performance (dependent variable) with ad-
justment for sex, and linear regression was used
to analyze the correlation between the scores in
each physical performance test and overall score
with total number of osteoarticular diseases. The
SPSS software, version 17.0 was used and the sig-
nificance level was set at 5%.

Results

The values shown in Table 1 refer to the mean
and standard deviation of the continuous vari-
ables and comparison according to groups. Age
and height did not presented significant differ-
ences between groups. Those without OD pre-
sented higher values for weight (p = 0.032), BMI
(p = 0.026) and BMD (p = 0.000) compared to
those with OD.

The proportion of each type of OD according
to gender is presented in Figure 1. Men present-
ed higher proportion of osteopenia/osteoporosis
compared to women (p = 0.013). The proportion
of older people with arthritis/osteoarthritis for
women and men was 33% and 26%, respectively
(p = 0.464). The proportion of women and men
with OD in the spine was 19% and 12%, respec-
tively (p = 0.336). Considering all OD, no statis-
tical differences (p = 0.423) were observed in the
proportion between men (32% with OD) and
women (53% with OD).

Comparisons between physical performance
of subjects with and without OD (total sample
and according to gender) are presented in the Ta-
ble 2. The results indicate that there were no dif-
ferences for physical performance, measured by
each test, and overall score, between both groups
(p < 0.05). According to gender, male with OD
presented lower performance in gait speed, bal-
ance and overall score (p < 0.05), whereas for the
female group, no significant differences were ob-
served for those with and without OD.

The association between OD and low phys-
ical performance (according to overall score) is
presented in Table 3. Despite osteopenia/osteo-

'S
o
&)

910T ‘0€-€TH:(7) 1T BATIS[0D) IPNES X BIOUIID)



o~
o
=N

Santos VR et al.

Table 1. Differences in main characteristics between osteoarticular

diseases groups

(absence vs presence of OD).

Absence of OD Presence of OD

Variables (n=30) (n=105) t P
Mean = SD Mean = SD
Age (years) 82.4+35 83.5+2.8 -1.615 0.109
Weight (Kg) 72.8 +20.1 62.4+13.2 2.284 0.032
Stature (cm) 155.8 + 16.1 155.6 £ 9.6 0.047 0.963
BMI (kg/m?) 30.4+9 25.6 +4.1 2.384 0.026
BMD femur (g/cm?)  0.95+ 0.18 0.78 £ 0.15 4.114 0.000

t = tvalue for the Student t test for independent samples; p = significance level;
SD = standard deviation; BMD = bone mineral density.

Table 2. Physical performance of Brazilian over 80 years with
and without osteoarticular diseases, total and according to

gender.
Absence of OD Presence of OD
Tests n=30 n=105 P
Mean *+ SD Mean + SD
Speed (points) 21+1.2 1.8+ 1.1 0.250
Balance (points) 29+14 26+1.4 0.462
LL strength (points) 1.6+ 1.2 1.6+1.3 0.889
All tests (points) 6.5+3.1 6.0 +3.3 0.428
Male
Absence Presence
Tests n=7 n=42 p
Mean £ SD Mean + SD
Speed (points) 29+0.7 1.7+ 1.1 0.013
Balance (points) 3.7+0.4 26%1.5 0.000
LL strength (points) 2.3+0.9 14+1.3 0.114
All tests (points) 8.8+1.0 59+3.3 0.000
Female
Absence Presence
Tests n=23 n=63 P
Mean £ SD Mean = SD

Speed (points) 1.8+ 1.3 1.9+ 1.1 0.913
Balance (points) 26+1.5 26+1.4 0.808
LL strength (points) 14+1.2 1.6+1.3 0.418
All tests (points) 58+3.2 62+3.2 0.634

p = Student t test for independent samples significance level; LL = lower
limbs, SD = standard deviation.

porosis, where it was verified in older people with
such diseases chances 173% higher to present low
physical performance, other OD was not associ-
ated to low physical performance (p > 0.05).
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Figure 1. Prevalence of each type of osteoarticular
disease according to gender.

When continuous variables (score in each test
and total score with total number of OD) were
analyzed by the linear regression test, adjusted
for sex, no correlations were observed for any of
that (p > 0.05). For the analysis between score for
gait speed and total number of OD, a marginal
significance was verified (p = 0.051), where for
each osteoarticular disease added, a reduction in
gait speed in 0.2569 m.s-1 was observed.

Discussion

This cross-sectional study aimed to compare
physical performance scores of the older indi-
viduals (over 80 years-old) with and without
OD. The main findings were that men with OD
presented higher impaired physical performance
compared those without OD, and men and
women with osteopenia and osteoporosis were
at higher risk of low physical performance, com-
pared to those without these diseases.

The OD are highly prevalent in older peo-
ple>” and between all kinds of OD, arthritis,
osteoarthritis and osteoporosis/osteopenia are
the most prevalent'®"”. When analyzed the pro-
portion of all OD, it was verified that 47% of the
women and 31% of the men presented one or
more OD. Our findings corroborate with most
studies in the literature, which states that aging
increases the incidence of OD?, decreasing, in
consequence, physical performance of individu-
als affected by these diseases™**'.



Table 3. Association between osteoarticular diseases and low physical performance of older people over 80 years.

Low physical performance

Diseases
n(%) OR (CI95%) p

Osteopenia/osteoporosis

No 22(31.9) 1.00 0.007

Yes 47(68.1) 2.73 (1.31-5.66)
Arthritis/osteoarthritis

No 49(70.0) 1.00 0.897

Yes 21(30.0) 0.95 (0.46-1.99)
Herniated disc/back pain/scoliosis

No 57(81.4) 1.00 0.482

Yes 13(18.6) 1.39 (0.55-3.54)

“OR = adjusted for sex.

Concerning osteoporosis, the prevalence is
higher in women, however, it is increasing con-
siderably in men, especially in the older group®.
In Brazilian population, Tanaka et al.” identified
prevalence of 44.6% of osteopenia and 15.4%
of osteoporosis in men aged over 50 years, and
this prevalence increased significantly with age,
reaching 75% of in subjects older than 80 years.
Our findings, with 71% of men with osteopenia/
osteoporosis, corroborate with the study afore-
mentioned. The presence of osteoporosis is re-
sponsible for low physical performance in adults
and older people?**. Few studies have investigat-
ed this aspect in men, mainly aged over 80 years.
This is alarming, since one study showed that one
in each four men aged over 60 years will have a
fracture due to osteoporosis®. In our study we
found a high proportion of men with osteope-
nia/osteoporosis and this evidence explain the
factor they presented higher limitation of phys-
ical performance when a comparison was per-
formed between physical performance of sub-
jects with and without any kind of OD, according
to gender. One explanation for the increased oc-
currence of osteoporosis in the oldest men is due
to the accentuated bone loss related to the low
levels of testosterone. Unlike the women, when
the decreasing of estrogen initiates at the age of
50 years, approximately, testosterone in men per-
sists in functional levels until the seventh decade
of life, becoming more susceptible to diseases™.

Regarding the presence of arthritis/ osteoar-
thritis in the older people, the prevalence is high-
er in women than in men'®?. In our study, even
without statistical significance, higher prevalence
of arthritis/osteoarthritis was observed in wom-
en. When arthritis is analyzed among the OD,

Winter et al.! observed that individuals with this
disease presented limited physical performance
compared to their healthy peers. Van Dijk et al.®
observed in subjects with osteoarthritis worsen-
ing of limitations in activities in a period of three
years. Liposcki and Rosa Neto” used the Motor
Scale for Older people to assess balance and
found that 71% of the older people with osteo-
arthritis were classified as lower balance group,
and, in addition, ~30% of them reported falls in
the last six months. Some prognostic factors for
worsening of limitation physical performance in-
clude increased pain, reduced muscle mass and
strength, and physical inactivity®*.

Finally, a high prevalence of spine diseases in
older people people of both gender**" was also
observed in our study. Spine diseases can reduce
the physical performance of older people due to
the local pain and pain-related fear caused by
these diseases**. The pain-related fear can cause
avoidance behaviours related to specific move-
ments, that are believed to be potentially painful
or at risk of reinjury®'. Also, low back pain is asso-
ciated with difficulties in performing activities of
daily living and risk of falls>. Kose and Hatipo-
glu* observed that subjects with low back pain
caused by lumbar disc herniation experienced
physical disabilities due to the pain. Their daily
living activities were affected by these disabilities
and the intensity of pain affects the level of dis-
ability. Similar results were found by Champagne
et al.’, where older people women with chronic
low back pain presented lower physical perfor-
mance score compared to controls.

Our study was performed to compare physi-
cal performance of the men and women over 80
years-old with and without theses OD, and was
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also revealed that older men with OD presented
lower physical performance compared to those
without diseases. Some studies have shown gen-
der differences regarding physical performance,
with a greater chance of declining physical per-
formance for women®* in all age groups in
adults and older people®. One explanation for
this fact can be attributed to a higher incidence
of OD in women®**. However, in our study, men
also showed a high prevalence of osteoarticular
diseases, with differences statistically significant
regarding the presence of osteopenia/osteoporo-
sis. This evidence may explain the fact that men
have shown more limited physical performance
compared to women.

Despite the relevance of the results found in
this study, some limitations should be highlighted:

Collaborations

Study conception and design: VR Santos, IC
Gomes, IF Freitas Junior. Acquisition of data:
VR Santos, IC Gomes, IF Freitas Junior. Analysis
and interpretation of data: VR Santos, LA Gobbo,
DGD Christofaro. Drafting of manuscript: VR
Santos, LA Gobbo. Critical revision: VR Santos,
LA Gobbo, ] Mota, S Gobbi, IF Freitas Junior.

i) the lack of more physical tests, such as flexibility
and coordination tests, applied in the analysis of
physical performance, ii) the use of self-reported
diseases questionaries (arthritis, osteoarthritis,
herniated disc, back pain and scoliosis), which
may underestimated or overestimated prevalence
rates and, iii) the prevalence osteoporotic fractures
is not available, since this factor may manage the
effect of osteoporosis on physical performance.
However it is noteworthy that there are still few
studies that aimed to verify such aspects in the
older people over the age of 80 years.

In summary, we concluded that at the age of
80 years or more, a high prevalence of OD was
verified, especially in men, and the presence of
these diseases interfered negatively the physical
performance.
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