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Abstract
Introduction: Falling in the elderly should be considered sentinel
events in the life of an individual, potentially marking in the initiation
of an important decline in his functional capacity, have a multicausal etiology and can be attributed to extrinsic factors and intrinsic
factors.

Objective: To characterize sociodemographics and the diseases of
the elderly who sustained a proximal femoral fracture, as a result of
falls from a standing height, and to study the relationship between
balance and functional independence of these elderly.
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Method: This was a cross-sectional study conducted over a period
of 12 months in a teaching hospital, with a sample of 89 elderly (≥
60 years).

Results: The characteristics of the elderly patients which demonstrated significance with functional independence were: the presence of
nervous system disease, and/or mental and behavioural disorders (p
= 0.001), and balance (p <0.001). Surgeries in the proximal femoral
region occurred in females (67.3%), elderly patients ≥ 80 years of age
(46.1%), and 60.7% underwent osteosynthesis.
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Conclusions: In relationship to functional independence, 23.6% of

Femoral Fractures.

the elderly were classified as maximum dependence, 38.2% as minimum, and 38.2% as modified independence. The elderly gained
balance significantly as they regained their functional independence,
regardless of age, gender, and whether or not they presented with
nervous system disease and/or mental and behavioural disorders.

© Under License of Creative Commons Attribution 3.0 License

This article is available at: www.intarchmed.com and www.medbrary.com

1

International Archives of Medicine

Section: Physical Medicine & Rehabilitation
ISSN: 1755-7682

Introduction
The population aging implies increased risk for
the development of biological, socioeconomic and
psychosocial vulnerabilities, due to typical biological
decline of senescence, which interacts with sociocultural processes, with cumulativing effects of poor
conditions of education, income and health . Individual vulnerability includes biological, emotional,
cognitive, attitudinal and concerning social relations,
promising context to falls [1]. Falling in the elderly
should be considered sentinel events in the life of
an individual, potentially marking the initiation of
an important decline in his functional capacity [2].
The consequences include: a loss of confidence with
walking due to the fear of a new fall episode, in
such a way that the elderly decrease their mobility; increase in dependence; injuries such as bruises,
cuts and fractures, including proximal femoral fractures [1-4].
In the United States, approximately 250,000
proximal femoral fractures occur each year, with a
cost of nine billion dollars [3]. Within Brazil, one
percent of the hospitalized elderly with an osteoporotic fracture who were seen in the Sistema Único
de Saúde (Unified Health System: SUS), between
2006 and 2008, presented with a proximal femoral
fracture as the primary diagnosis [4]. That said, these proximal femoral fractures in the elderly present
different rates of mortality that vary according to
advanced age, masculine gender, higher number of
comorbidities, and severity [5]. In Brazil, the mortality was 32% and the chance of death from falling
in the elderly is significantly higher for females, age
group above 69 years and elderly people with white
skin color, widowed or single [6]. Performing the
surgical procedure as soon as possible may decrease hospital length of staying and mortality in these
patients [6-7].
Fractures in the proximal femoral region have a
multicausal etiology and can be attributed to extrinsic factors (related to the environment, the type
of housing, monthly income, and cultural factors)
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and intrinsic factors (higher age range, decreased
function in those systems that compose or control
posture, diseases, cognitive and behavioural disorders, inability to maintain or recover balance, and
non-performance of muscular strengthening activities) [8-10].
Balance is an automatic and unconscious process
that enable the individual to resist gravitational destabilization and to move. Its maintenance depends
on the integration of the vestibular system, the eyes
and the proprioceptive system that enable static
and dynamic balance. There is a relationship between balance and the ability to perform activities
of daily living (ADLs) [11].
The treatment of choice for the majority of fractures is surgery, except in those cases in which the
patient presents with comorbidities that pose an
unacceptable risk for anaesthesia, the surgical procedure, as well. In the presence of any of these
factors, the indication is for conservative treatment.
The objective of surgical treatment is to prevent the
progression of functional incapacity and to restore the function of the limb so that it is similar to
the pre-fracture status [12]. That said, the elderly in
the post-operative period remain unable to walk
without supporting the operated limb, and their rehabilitation can be influenced by their clinical conditions, the success of the treatment and of the
rehabilitation process.
The recovery of functional independence after
proximal femoral fracture is associated with the
absence of dementia; age <80 years, the ability to
ambulate, and the capacity to complete ADLs and
instrumental activities of daily living (IADLs) without
assistance [14]. Functional recovery is the highest
when there is a higher initial physiologic score (prefracture) [13, 15].
The study that evaluated the quality of life in the
elderly one year after surgical treatment for transtrochanteric femoral fractures showed the following:
ADLs that depended on the lower legs worsened
significantly, all IADLs were significantly worsened
This article is available at: www.intarchmed.com and www.medbrary.com
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in more than 50% of the patients, and more than
half of those who had previously walked without
supporting lost this ability [16].
Assessing the functional independence and balance of the elderly is essential in the rehabilitation
process after femur surgery for their quality of life
and prevention of further falling. Therefore, the hypothesis to be tested was: there is a relationship
between functional independence and balance in
the elderly following surgery for fractures in the
proximal region of the femur.
In order to test this hypothesis, this study had as
its objectives: to investigate the sociodemographic
characteristics and the occurrence of falling in the
elderly after proximal femoral fractures, and to relate balance and functional independence with these
characteristics.

Method
It is a cross-sectional study using nonprobabilitysampling method. It was conducted in the Hospital
das Clínicas de Botucatu (HCB), in the state of
São Paulo, Brazil, a major public institution linked
to the regional SUS. Two thousand exams, 600,000
consults, 20,000 hospitalizations and 9,000 surgeries occur annually, with approximately 200 in the
surgical specialty of hips, of which 100 of these are
in the elderly as a result of falls.
The study was performed from November of
2011 to October of 2012, in agreement with Resolution 196/96 [17] (CEP Protocol 3967/2011), and
included elderly ≥ 60 years, post-operative for proximal femoral surgery after falling of low energy, and
who were in their second month of ambulation or
had received medical authorization to walk, excluding those who did not walk prior to the fracture.
It is noteworthy that for the surgeries of total or
partial arthroplasty, the elderly began to walk with
partial weight bearing, in the first week and total weight bearing after the first month. In cases
of osteosynthesis (reduction and fixation), the par© Under License of Creative Commons Attribution 3.0 License
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tial weight bearing was initiated one month after
surgery, until the elderly could walk with the total
weight bearing.
The concept of falling utilized was: “to inadvertently come to stay on the ground or another lower
level, excluding intentional position changes to lean
on furniture, walls or other objects” [18-19].
The independent variables observed were: sociodemographic, clinics and falling characterization;
and the dependents (sex, age, the presence of disease in the nervous system and mental disorder
affected by according to the International Classification of Diseases (ICD-10) and a balance score (Berg
Balance Scale); and the outcome variable: functional
independence.
The Berg Balance Scale (BBS) is an instrument
validated by Berg et al., [23] with a transcultural
adaptation for its application in Brazil [24], it evaluates the function of dynamic and static balance of
individuals and the risk for falling considering environmental influence on the function. There are 14
tasks similar to activities of daily living (to sit, stand,
reach, turn around on one’s own, look over one’s
shoulders, stand on one foot, and navigate stairs).
Scores are attributed that vary from zero, for inability to perform activities without assistance, up to
four, for the ability to perform tasks independently.
This version presented high intra- and inter-observer
reliability (Intraclass Correlation Coefficient: ICC – of
0.99 and 0.98, respectively), proving its usefulness
for assessment of balance in elderly [24].
The Functional Independence Measure (FIM) is a
multidimensional, translated [21] and validated for
Brazilian Portuguese [22], that has as its primary objective to evaluate in a quantitative way the burden
of care demanded by a person to complete series
of motor and cognitive tasks of daily living [21-22].
These activities are distributed in two large domains: the motor (self-care, sphincter control, mobility
and locomotion), and the cognitive (communication
and social cognition) and receives a scoring that ranges from one (total dependence) to seven (complete
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independence). Thus, the total score ranges from 18
(high dependence) to 126 (complete independence)
[21-22]. The patient describes how each task is accomplished and the evaluator scores according to
the protocol for application of the instrument.
Subjects for the study were identified in the operating room: elderly, who had surgery performed
on the proximal femoral region due to a low energy fall. For inclusion of subjects in the study was.
Subsequently, data collection was performed in the
outpatient area, by one of the investigators, using
a form developed for this research, which is administered to the elderly along with their caregivers.
The surgical information was collected from the
patient’s medical record. The home visit was performed when patients missed their clinic appointment,
or when additional research data were required. The
data were entered into a spread sheet in the Excel
program and statistical analysis was conducted in
two steps. In the first, a relationship between the independent variables with functional independence
was investigated with nonparametric tests of MannWhitney, Kruskal-Wallis, Spearman and Chi-square.
In the second step, a linear regression model was
used with normal response adjusted to explain the
functional independence score as a function of sex,
age of the elderly patient, as well as variables that
were significantly related with functional independence in step one. Residue analysis and diagnostics
did not reveal any inadequacy of the use of the
regression model with normal response. After the
regression model to reveal the relationship between
the presence of nervous system disease and mental the behavioural disorders, and functional independence, a comparison between elderly with and
without diseases of these systems were conducted
in relationship to scores obtained on the subscales
of the FIM using the Mann-Whitney test. All effects
and relationships associated to values of p<0.05
were considered significant.
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Results
Considering the inclusion and exclusion criteria, the
sample was composed of 89 elderly individuals. The
surgeries were predominantly performed in women (67.4%), those ≥ 80 years of age, and those
who earned up to three times the minimum wage
(R$2.172,00 ≈ USD $907.08). In relationship to their
place of origin, 52.9% resided in the same city in
which they had their surgery (Botucatu) and the
group was predominantly single, widowed or separated (53.9%). With regard to the level of dependence evaluated by the FIM, the elderly were
classified as: 23.6% maximum and moderate dependence, 38.2% minimal dependence or supervision and encouragement, and 38.2% modified or
complete independence, as seen in Table 1.
Table 1. C
 haracterization of the elderly following
proximal femoral surgery, according to sociodemographic characteristics, BMI, number of medications used, functional independence and balance. Brazil, 2014.
Variable

N

%

Feminine

60

67.4

Masculine

29

32.6

60 to 69

18

20.2

70 to 79

30

33.7

≥ 80

41

46.1

Widows, separated and single

48

53.9

Married and living with a partner

41

46.1

27

30.3

50

56.2

12

13.5

≤3

40

45.0

≥4

49

55.0

Sex

Age (years)

Civil status

BMI of the elderly
Underweight (BMI < 22 kg/m2)
Normal (BMI 22 a 27

kg/m2)

Overweight (BMI > 27

kg/m2)

Number of medications in use

Years of study *

3 (0-15)

Number of people in the same home*

3 (1-7)

This article is available at: www.intarchmed.com and www.medbrary.com
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Variable

N

%

≤3

62

69.7

From 4 to 7

18

20.2

≥8

9

10.1

Family salary in minimum wage
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Table 2. C
 haracterization of the fall of the elderly
following proximal femoral surgery, regarding the location, the activity that was
performed, and the time of day the fall
occurred. Brazil,2014.

Functional Independence Measure (FIM)

Variables

n

Relative
%

Maximum/Moderate Dependence

21

23.6

Minimum Dependence/Supervision

34

38.2

Location of the fall

Modified/Complete Independence

34

38.2

Home of the elderly

67

75.2

FIM Motor *

69 (16-91)

Outside the home (street, club, store)

15

16.9

FIM Cognitive *

25 (5-35)

Another home (parent, neighbour)

7

7.9

Outside area (backyard, balcony)

19

25.6

Bedroom

18

24.3

Bathroom

14

19.0

Kitchen

14

19.0

Living room

05

6.7

Did not know

04

5.4

Getting up from bed/chair/sofa/toilet

27

30.3

Walking

23

25.9

Household activities

15

16.9

Going up/down stairs

8

9.0

Taking a bath

5

5.6

Physical activity

2

2.2

Other and did not report

9

10.1

Lack of balance

35

39.3

Tripped

15

16.9

Slipped

12

13.5

Did not attribute a cause

25

28.1

Did not remember

2

2.2

Day

64

71.9

Night

25

28.1

FIM Total *
Balance Score *

92 (25-125)
26 (3-56)

* Descriptive Summary as median (minimum and maximum).

Regarding the location of falling, 71.9% of these
occurred during the day, 75.3% of these occurred
in the home of the elderly individual, with 25.6%
in an external area, 24.3% in the bedroom, and
19.0% in the bathroom and kitchen. The predominant activities that the elderly performed included:
getting up from the bed/chair/sofa/toilet (30.3%),
walking in the house or on the street (25.9%) and
household activities (16.9%). With regard to what
occurred on the occasion of the fall, 39.3% were
attributed to lack of balance when getting up from
the bed, chair, sofa and also from the toilet, or
performing activities such as hanging up laundry
outside, stooping to care for animals and children;
16.9% tripped on objects or an uneven floor or
street; 13.5% slipped on rugs or wet flooring. It
is noteworthy that 28.1% of the patients who fell
were unable to attribute the fall to any factor, and
believed that the fracture had occurred before the
event, as shown in Table 2.
Among all of the characteristics investigated,
only the presence of a nervous system disease
and/or mental and behavioural disorders, and
the balance scale score, were significantly related
with the functional independence scores, where
functional independence was highest in patients
without nervous system and mental diseases
© Under License of Creative Commons Attribution 3.0 License

Room of the fall (N = 74)

Activity being performed

Cause that led to the fall

Time of the fall

(p=0.001) and, also, in those elderly with higher
balance scores (p<0.001). Therefore, recognizing
the influence of the nervous system and mental
disorders on the functional independence scores,
Table 3 shows the significant relationship in the
self-care domains (p=0.009), mobility/transferring
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(p=0.017), communication (p<0.001) and social
cognition (p<0.001).
Table 3. C
omparison between elderly with and
without nervous system disorder and/or
mental and behavioural disorders, in relationship to the FIM domains.

General

Self-care

No disease Disease
in the
in the
FIM
Nervous
Nervous
(n = 89) & Mental & Mental
System
System
(n=60)
(n=29)
33
36
26
(9-42)
(9-42)
(10-42)

p1

0.009

12
(2-14)

14
(2-14)

12

0.220

Mobility/
Transfers

15
(3 -21)

16
(3-21)

12

0.017

Locomotion

6
(2-14)

7
(2-14)

5
(2-14)

0.176

Communication

10
(2-14)

12
(6-14)

8
(2-14)

<0.001

Social Cognitive

15
(3 -21)

16
(8-21)

9
(3-19)

< 0.001

FIM Motor

69
(16-91)

74
(16-91)

49
(19-91)

0.023

FIM Cognitive

25
(5-35)

28.5
(14-35)

18
(5-33)

< 0.001

92
(25-125)

100.5
(41-125)

66
(25-117)

0.001

Level of dependence
Maximum
dependence

21
(23.6%)

11
(18.3%)

10
(34.5%)

Minimum
dependence

34
(38.2%)

20
(33.3%)

14
(48.3%)

Modified
independence

34
(38.2%)

29
(48.3%)

5
(17.2%)

1:

0.0822

Mann-Whitney, 2: Chi-square

Table 4 presents the linear regression model adjusted to explain the independence in function of
the presence of disease in the nervous system and
mental disorder and in the balance score function.
According to the fit of the model, for every onepoint increase in the balance score, the degree of
dependence increased significantly, on average 1.4
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Table 4. A
 djusted linear regression model to explain
the level of functional dependence.
Variables

β

ep

p

CI (β;95%)

Intercept

44.1 16.6

0.009

(11.2-77.0)

Masculine gender

-2.3

3.5

0.512

(-9.2-4.6)

Age of the elderly

0.1

0.2

0.778

(-0.3-0.4)

Balance Scale

1.4

0.1

< 0.001

(1.2-1.6)

Presence of nervous
system disease
Adjusted R2 = 70.2%

-7.5

3.5

0.038

(-14.5- -0.4)

Residue analysis: p = 0.898 (Shapiro-Wilke). No evidence of
heteroscedasticity

Sphincter
control

FIM Total
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points, whereas elderly patients with nervous system disease and mental disorders showed an average reduction of 7.5 points in the dependence scores
in relationship to the elderly free of these diseases.
Sex and age, according to the model, were not significantly related with the degree of dependence,
although male patients presented 2.3 fewer points
on the FIM scores when compared to female patients.

Discussion
The occurrence of falls followed by proximal femoral
fracture occurred predominantly in women (67.4%),
corroborating national [25-27] and international [5,
28] studies. Research conducted in 131 public hospitals in Spain that included 56,500 patients ≥ 60
years, hospitalized for proximal femoral fractures,
during the period 2002-2005, showed that 78.5%
of the fractures occurred in women [5], rates higher than those found in this study (67.4%). In this
study, the mean age was 79 years, with a range of
62-94 years. There was a predominance of elderly
aged ≥ 80 years (46.1%), figures approaching that
of the Americans, which revealed that the peak of
proximal femoral fractures was in the age range of
85 years. It was also found that, between the ages
of 60-85 years, the risk of fracture doubled for each
5-6 years of life [28]. It is emphasized that it is in
the age group ≥ 80 years in which there also exists
This article is available at: www.intarchmed.com and www.medbrary.com
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a greater chance of the elderly dying [4], indicating
the need to work even harder to prevent fractures
and on the recovery of functional independence in
this group of patients.
Regarding the investigation of marital status, in
this study, the predominant group was single, widowed or separated (53.9%). The literature indicates that unmarried individuals were more likely to
fall when living alone [9, 25].
The most frequent location of falling was the
home of the elderly individual, which is suggested
as the first place to work with regard to prevention.
It is the place where the elderly person spends the
major part of the time exposed, many times, to architectural barriers of the house. The national study
revealed that falling presented inadequate environment as a cause [27]. Other research also points to
the homes of the elderly as the most likely location
for a fall; many times, the house presents environmental inadequacies that favours falling [26].
Health professionals should be trained and sensitized to the issue, prepared in the assessment of
these individuals and implementing interventions,
with special attention to health promotion and popular education. [25-27]. Many difficulties arise both
in the routine of the elderly individuals and their
caregivers (hygiene, nutrition, comfort, dressings,
consultations and medication use) as well as in the
home (wheelchair, bathroom, hospital bed and physical structure) [25].
A national study that sought to correlate balance
and the home environment with the risk for falls
using the Adapted Environmental Risk for Falls Scale,
in 25 elderly affected by cerebrovascular accident,
revealed that 56% of households had scores above
20, showing high risk for falls for these elderly. The
areas of locomotion, lighting, bedroom, bathroom
and stairs presented risks to more than 50% of the
study population [29].
The elderly who are postoperative for proximal
femoral fracture have a temporary compromise of
their functional independence. A study conducted
© Under License of Creative Commons Attribution 3.0 License
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in four hospitals in New York, including 532 patients aged 50 years or older, who were treated
with surgery after proximal femoral fracture, found
benefits of early ambulation in postoperative hip
fracture. The authors believed that this could be
achieved by stabilizing the patient and performing
early surgery [30]. A national study that evaluated
70 patients who underwent partial hip arthroplasty
found worsening of walking capacity in 33% of
cases [31]. The walking capacity in elderly having
operations due to femoral fracture was the object
of study, which showed worsening after a year of
surgery. In addition, 43 patients (82.7%) did not
require assistance with ambulation before fracture and post-fracture, 23 (44.2%) maintained their
ability to ambulate without assistance. Six (11.5%)
patients did not recover their ability to walk after
the fracture [16].
Regarding functional independence, in this study,
no patient was considered to be in a state of total
dependence, possibly because the study excluded
elderly who were not walking prior to the fracture and those who did not receive authorization to
begin the process of walking. They were classified
as maximum or moderate dependence: 23.6% of
the elderly, 38.2% with minimal dependence or
supervision, and 38.2% with modified or complete independence. It was observed that functional
independence was not significantly associated with
age and sex.
A Brazilian study, showed that the fall caused
a decrease in functional capacity of the elderly,
both in functional independence and for IADLs,
and that the older the elderly individual was, the
greater the compromise in relation to his ability
to perform his routine activities [15]. A study that
evaluated the functional independence of elderly
with fracture, on admission, at discharge, and after
one month at home, observed considerable increase in mean values of the FIM motor and FIM total
at the time of discharge compared to admission,
however, when comparing the values achieved at
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home, there was a decrease in the mean values of
the total FIM, according to the values investigated
at the time of discharge [32]. The maintenance of
functional capacity of the elderly is directly related
to their ability to engage in enjoyable activities,
even in very advanced age, prolonging, as long as
possible, their autonomy and independence [15].
In this research, diseases of the neurological system and mental and behavioural disorders significantly correlated with the scores of the FIM. It is
known that these diseases cause the reduction of
physical capacity that may cause effects on postural control of the individual in general, effecting the
dynamic equilibrium, and therefore end up being
a risk factor for falls [29, 4]. A comparison of the
scores of the FIM of the elderly with and without
disease in these systems was also significant in the
fields self-care, mobility/transfer, communication
and social cognitive. This study verified that older
people with diseases in such systems also present
lower balance scores and this was associated statistically with the scores of functional independence, which certainly shows how this population is
vulnerable to falls and their consequences, and
requires direct care from their caregivers.
Finally, it is believed that not knowing the prefracture conditions constituted a limitation of this
study, however this leads to the same alert for
the need to operationalize social policy and public
health in the prevention of falls. Considering that
39% of the elderly attributed the rate of fall to a
lack of balance, and that functional independence
increased significantly as balance increased in the
elderly who were postoperative proximal femur surgery, the incorporation of balance scales in clinical
evaluation in medical, nursing and physical therapy
protocols for the elderly is recommended.
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≥ 80 years, and in 57.3% of the elderly who had
osteosynthesis surgery. The falls occurred primarily
in home of the elderly (75.2%), in the external area
(25.6%), due to the lack of balance of the elderly
(39.3%) in getting out of the bed, chair, sofa or
toilet (30.3%). In the postoperative period, 23.6%
of the elderly were classified as having maximum
or moderate dependence, 38.2% with minimal dependence or supervision, and 38.2% modified or
complete independence. Functional independence
increases significantly to measure that the balance
increases considering diseases in the nervous system
and mental the behavioural disorders, age and sex
of the elderly. Patients with nervous system diseases
and mental the behavioural disorders had lower FIM
scores when compared to those without diseases in
these systems.
Beyond the tested and corroborated hypothesis,
this study presents a contribution to future research
when it shows the significant relationship for the
domains of communication and social cognition,
self-care and mobility/transfer as determinants of
the dependency of the elderly with diseases of the
nervous system and mental the behavioural disorders.
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Conclusions
The proximal femoral fractures occurred 67.4% in
the female gender, 46.1% in elderly patients with
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