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ABSTRACT

Objective: To determine correlations between age and balance, independence, and depression
among the elderly who suffered hip fractures following a fall. Method: The consecutive sample
included elderly who had suffered hip fractures within the past 24 months. We evaluated 14 elderly
patients (12 women and two men); with an average age of 78 + 6.9 years old. A questionnaire
was applied to obtain general data, Timed Up and Go (TUG test), Berg Balance Scale (BBS),
Geriatric Depression Scale - Short form (GDS-S), Barthel Index (Bl), and Waist-hip ratio (WHR). We
used the one-way ANOVA, t-test, and Pearson correlation tests with a significance levels of 5%.
Results: Mean tests: BBS (35.38 + 33.06), the TUG test (28.40 + 10.59), the pre-fall GDS-S 6.33
+ 1.52, the post-fall GDS-S 7.66 + 1.52, and the WHR 1.05 + 0.35 for men and 0.92 + 0.12 for
women. The Barthel Index pre-fall was 16.20 + 5.4 and the Barthel Index post-fall was 15.12 + 6.78.
The greater the age, the longer the stay, but there was no correlation between age and function.
There was a negative correlation between age and balance, but age was not related to the level
of depression. Conclusion: A positive correlation was found between age and length of stay and a
negative correlation was found between age and balance. There was a decrease in the BBS, and an
increase in the length of the TUG test and WHR.
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INTRODUCTION

Aging is defined as a progressive, gradual,
variable, and irreversible process, characteri-
zed by morphological, physiological, bioche-
mical, and psychological changes. Thus, the
elderly become susceptible to diseases and
there is limitation of functionality and inde-
pendence. Functional limitations associated
with acute or chronic infections may occur,
making the elderly more vulnerable to envi-
ronmental risks, and consequently, to falling,
which is the biggest precursor factor for frac-
tures.'? Studies focused on public health and
rehabilitation are pertinent due to the high
indices of mortality and morbidity,® to the as-
sociated economic costs,? and to the difficult
rehabilitation process involved in the occur-
rence of falls and fractures.*

Fractures are aggravating consequences
and are much feared by the elderly popula-
tion, and their occurrence is mainly associa-
ted with falling down on the ground, in addi-
tion to being an important risk factor for new
falls. In studies about falls, 5% resulted in
fractures and 5% to 10% in significant injuries
that required medical care.”

Preceding studies on the consequences
of hip fractures have focused on mortality
rates,”® but there are few Brazilian studies
that provide data on the functional conse-
quences of such fracture.® Considering the
serious socio-economic problem that ensues
from the occurrence of falls followed by frac-
tures in the elderly, there are few studies that
consider the multidisciplinary aspects or that
address the conditions of these individuals in
chronic periods after the surgical process. In
this way, the hypothesis of this study was that
age is directly related to a reduction in balan-
ce, dependence level, waist hip relationship
(WHR), and depression after a hip fracture.

OBJECTIVE

This work seeks to verify whether there
is any correlation between age, balance, in-
dependence in grooming activities, depres-
sion, and time in the hospital for the elderly
who suffered hip fractures after falling, in
addition to showing some aspects that cha-
racterize their functionality.

METHOD

The present study was submitted to
the Ethics in Human Research Committee
from the Sdo Carlos Federal University
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and was approved (protocol number
054/2011). This study is mixed, transversal,
and retrospective.

A consecutive sample, composed of in-
dividuals aged 60 years or more, who had
hip surgery at the Hospital Santa Casa de
Misericordia de Séo Carlos (Sdo Carlos Holy
House of Mercy) after a femoral fracture
due to falling. The data was collected from
three to 24 months after the surgical proce-
dure. The individuals who presented a diag-
nosis of malignant neoplasm, other fractu-
res, osteoarthritis, advanced consequences
of diabetes mellitus, and serious sight limi-
tation were excluded from the study. From
among the 67 surgeries recorded at the San-
ta Casa de Misericordia de Séo Carlos, in the
period from January 15, 2009 through Ja-
nuary 15, 2010, eight patients passed away
- five of whom were younger than 60 years,
thirteen individuals had osteoarthritis, two
had a malignant neoplasm diagnosis, two
did not agree to take part in the research,
and twenty other individuals who could not
be contacted by telephone. Thus, fourteen
patients, 12 females and 2 males, with an
average age of 78 years + 6.9 were part of
the study (Table 1).

The invitation to participate in the re-
search was made by telephone. After the in-
vitation, the evaluator paid a visit to the re-
sidence to evaluate the functional condition
of the elderly residents. All the participants
signed a Free and Informed Consent Form
before the evaluations were made.

Procedures

A questionnaire to obtain general infor-
mation with the following items was applied:
socio-economic profile, information about
the fall, functionality, medication treatments,
and rehabilitation.

The evaluation was composed of the Berg
Balance Scale (BBS),”® the Timed Up and Go
test (TUG test),’ and the measurements for
the calculation of the waist-hip relationship
were taken.®! The Abbreviated Geriatric
Depression Scale (GDS-A)*? and the Barthel
Index**** were applied twice. The first appli-
cation of these two instruments was made to
obtain answers referring to the current con-
dition, that is, the period since the fall. For
the second collection it was asked that the

Table 1. Characteristics of the subjects

patient describe the conditions concerning
the pre-fall period, that is, what was the ge-
neral situation before the fall that culminated
in the proximal femur fracture.

While obtaining data, it was possible to
verify information related to mortality, age,
gender, the period between the fall, the
hospitalization, and the surgical procedure,
as well as the time in the hospital, the num-
ber of falls after surgery, their functional in-
dependence, and the rehabilitation process.
It was also possible to identify co-morbidi-
ties such as hypertension, diabetes mellitus,
and osteoporosis.

Statistical analysis

The data collected was statistically analy-
zed using the MINITAB version 14 program.
A normal distribution was found throughout
the data set and, thus, one-way ANOVA was
applied; the t test was applied for parametric
variables, and the Pearson correlation test
was applied to verify associations between
age and balance, depression, functionality,
and duration of hospitalization. The signifi-
cance level adopted was 5%.

RESULTS

As for the rehabilitation process it was
verified that 28.57% of the patients did not
receive physiotherapy, 42.85% of the pa-
tients received an average of 15 sessions,
and 14.28% of the patients received on
average 24 sessions of physiotherapy after
surgery. The patients who received physio-
therapy sessions reported having done elec-
trotherapy, hydrotherapy, and a conventio-
nal strengthening program for lower limbs
and trunk. Among the individuals evaluated,
only 14.28% had been treated by a physio-
therapist at the time of the evaluation and
28.57% had received physiotherapy sessions
before their fall.

For the BBS, 50% of the evaluated indivi-
duals showed scoring lower than 45. Accor-
ding to the Barthel Index post-fall, 64.28% of
the patients were dependent on care-givers
to perform daily life activities, and among
those, only 22.22% were doing physiothe-
rapy during the evaluation period (Table 2).
There was a significant difference found be-
tween the pre and post-fall periods.

Average age

N Gender (M/F) (years)

(days)

Period of hospitalization

Time bed-ridden
(days after surgery)

Period between post-surgery
and evaluation date (days)

14 2/12 78+6.9

571+278

332.52 £ 84.44 2483 +3. 53
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Table 2. Tests Results

Tests Scores Average
BBS 35.38 £ 33.06
TUG test 28.40 £ 10.59
GDS-A pre-fall 6.33+1.52
GDS-A post-fall 7.66+1.52
Barthel Index pre-falll 1620+ 5.4
Barthel Index post-fall 15.12+6.78

BBS: Berg Balance Scale; TUG: Timed Up and Go test; GDS-A: Geriatric
Depression Scale Abbreviated

The calculation of the waist-hip rela-
tionship showed an average of 1.05 + 0.35
for men and 0.92 + 0.12 for women. Among
the elderly evaluated, 14.28% had Type 2
Diabetes mellitus, 35.71% had osteoporo-
sis, and 71.42% had hypertension control-
led by medication.

According to the general information
guestionnaire, 78.57% of the patients re-
ported fear of a new fall, 21.42% reported
fear of going downstairs, 14.28% reported
fear of slipping, 28.57% reported fear of
going out in the street, 14.28% reported
fear of driving, and 28.57% reported fear of
taking a shower.

As for the correlations, it was observed
that the greater the age, the greater the
period of hospitalization (Table 3). There
was no correlation between age and func-
tion. In addition, there was a negative cor-
relation between age and balance. In the
same way, age was not correlated to the
level of depression (Table 3).

DISCUSSION

Considering that a score on the Berg Ba-
lance Scale (BBS) lower than 45 indicates a
higher risk of falling,”** 50% of the evaluated
individuals in the present study showed that
risk. The difference between the pre and
post-fracture periods was not significant,
but there was a tendency to increase depen-
dence, which can be explained by the low

Table 3. The Pearson Correlation between age and balance variables, and between age

and period of hospitalization

adherence to rehabilitation programs after
their hip surgery. Sylliaas et al.*> showed the
importance of muscular strengthening exer-
cises for the prevention of balance deficien-
cy. They identified an increase in the Berg
Scale average scoring, improvement in the
deambulation capacity, and more gait confi-
dence after training to strengthen the lower
limbs in patients who had had hip surgery.
According to those authors, these results
can also be interpreted as an increase in the
functional performance.

On the interpretation of the TUG test re-
sults in individuals who had had hip surgery,
the study by Kristensen et al.'®* demonstra-
tes that a score higher than 24 predicts the
risk of falling for individuals. In the present
study 42.85% of the patients had a score
lower than 24 points and, among these,
71.42% had falls. The number of falls after
surgery varied between one and 10. Howe-
ver, among the 57.14% who had a score
higher than 24 points, 66.66% had falls. In
Denmark, the TUG test cut point of 30 se-
conds was recommended as an indicator of
quality to evaluate the treatment of people
with hip fractures.'® The TUG average score
in our study was 32.23 + 4.94%, that is, hi-
gher than the minimum score as indicated
above; therefore, these patients are within
the risk group for new falls.

In the present study, the results from
the Barthel Index show that 64.28% of the
individuals are dependent on caregivers
to perform daily life activities, and among
those only 14.28% participated in a rehabi-
litation program at the time of the evalua-
tion. Moreover, the Barthel Index average
indicates a score equivalent to moderate
independence, which is to say they need
some help in their grooming activities.’>
In a cohort study in which 1,667 elder-
ly aged between 75 and 84 years were
evaluated, the authors verified that the
dependent elderly had 14 times the pro-
bability of falling than those the same age
who were independent. Of all the falls, 5%

Variables Correlation Coefficient Value of p
Age and BBS -0.556 0.048
Age and period of hospitalization 0.643 0.013
Age and GDS-A 0.272 0.347
Age and TUG test 0.362 0.248
Age and Barthel Index pre-fall 0.318 0.267
Age and Barthel Index post-fall 0.261 0.367

BBS: Berg Balance Scale; GDS-A: Geriatric Depression Scale Abbreviated; TUG: Timed Up and Go test
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result in fractures and 5 to 10% in serious
injuries that need medical care.®

Hip fractures cause a significant im-
pact on the functional capacity and in so-
cial independence.’ A prospective study
by Stewart et al.?® verified that patients
over 50 showed diminished mobility and
increased risk of a new fall after hip sur-
gery. The results of the present study did
not reveal any correlation between age and
the level of functionality for gait and balan-
ce. Among those individuals evaluated in
the present study, 64.28% of the patients
had falls after hip surgery. The individuals
evaluated reported fear of falling again,
fear of going downstairs, fear of slipping,
fear of taking a shower, fear of going out
in the street, and fear of driving. Conside-
ring this, regardless of age, it is necessary
to include elderly patients who had hip sur-
gery in a fall prevention program that must
be initiated at the orthopedic infirmary or
rehabilitation unit and continued after they
receive their clean bill of health, in conso-
nance with what is suggested by Lin et al.*®

In addition to peculiarities in the fall
prevention and rehabilitation programs af-
ter hip fractures, the depression factor must
be considered. Its impact on the functional
recovery of patients after a hip fracture has
been repeatedly evaluated by physiothera-
pists and orthopedic researchers, but the
findings are conflicting.?® Although some
studies report that the depressive symptoms
may complicate the course of rehabilitation*
and affect functional performance,? others
could not find any significant association.?2*
The findings of our study indicate that the el-
derly did not show significant differences in
relation to depression when compared to the
pre and post-hip fracture GDS-A readings.*?

Morghen et al.?® proposed to evaluate
the influence of depression on the elderly
with fractures who were having physiothera-
py sessions six times a week. They found that
there were no differences in the period of
hospitalization and in the time spent in reha-
bilitation in accordance with the gravity of
the depressive symptoms. The results of our
study did not reveal any correlation between
depression and age, in addition to not corre-
lating depression as a factor that influences
the post-fracture functional condition.

From those evaluated by Morghen et al.?°
68,6% had an independent gait when they
were released from the hospital. The patien-
ts who did not recover gait independence
when they were released from the hospital
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were older, would no longer have the chance
to live alone, and were more gait dependent
than before the fracture, with more cogniti-
ve impairment and more frequent symptoms
of depression, even with the mix of therapy
and antidepressant medication. Among tho-
se evaluated in this study, no individual was
fully ambulatory at the moment of their hos-
pital release. The average time between the
date of surgery and the beginning of deam-
bulation, that is, the bed-ridden period was
24.83 + 3.53 days. This can be considered a
prolonged period of immobility, which can be
the reason for musculoskeletal changes, as
well as for a loss of strength, muscular atro-
phy,?®?” an increase of intramuscular adipose
tissue,”® a decrease in functional capacity,®®
and a dependence for grooming,?® constitu-
ting a frailty that can be characterized as an
immobility syndrome. This long period of
restriction could be explained by the non-a-
dhesion to physiotherapy, and it can also be
explained by the lack of access to appropria-
te rehabilitation. In the absence of surgical
complications or other pathologies, the time
bed-ridden, according to Kristensen et al.*®
is less than 10 days after hip surgery.

Excess body weight is an important fac-
tor that makes the rehabilitation process di-
fficult. The waist-hip measurement readings
identify an excess of abdominal fat.'®!! |n
the present study it was possible to identify
elevated readings in the sample when com-
pared to the levels established in the litera-
ture. With increasing abdominal circumfe-
rence there is a shift in the center of mass
that alters the balance of individuals in their
daily life activities for both genders. Accor-
ding to Almeida et al.”® the values of the ab-
dominal circumference are larger in falling
women than in non-falling women. Aside
from this investigation having identified the
occurrence of falls, there is another impor-
tant aspect that must be considered, and
it concerns the high risk of cardiovascular
diseases related to the abdominal circumfe-
rence increase.?®3° In the present study, 74%
of the participants were being treated with
anti-hypertension medication.

A limitation of our study was the redu-
ced size of the sample, shown in Figure 1.
An important observation is that the TUG
test was quantified by the score of only one
timed trial, while Kristensen et al.?! recom-
mends that the best score of three timed
trials be quantified. It would be interesting
if future studies considered this measure-
ment. Considering the occurrence of falls,
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the impairment of balance, and the low
adhesion to the physiotherapy programs
identified in this study, we can say that in-
terventions must be proposed in order to
prevent new falls. It is important to facilita-
te the access to a multidisciplinary staff for
the rehabilitation process of people who
presented post-fall fractures. Studies that
investigate the adhesion and the access of
these patients to rehabilitation programs
after fracture surgery are necessary.

CONCLUSION

The results of this study allowed us to
conclude that age is not related to the de-
crease in functionality and to the increa-
se in risk of falls for this population. There
is a negative correlation between age and
balance. Age is not related to their depression
level. Among these factors are longer times in
the TUG test, a lower score for the Berg Scale,
and WHR (waist-hip relationship) above what
is recommended. The greater the age, the
longer the period of hospitalization, and the-
re is no correlation between age and functio-
nality in patients after fractures due to falling.
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