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Summary

Background:

Material/Methods:

Balance and gait are essential to maintain physical autonomy, particularly in elderly people. Thus
the detection of risk factors of balance and gait impairment appears necessary in order to prevent
falls and dependency. The objective of this study was to analyze the impact of demographic, social, clinical, psychological, and biological parameters on the decline in balance and gait assessed
by the Tinetti test (TT) after a two-year follow-up.
This prospective study was conducted among community-living, young elderly volunteers in the
centre “Investigations Préventives et Cliniques” and “Observatoire De l’Age” (Paris, France). Three
hundred and forty-four participants aged 63.5 on average were enrolled and performed the TT
twice, once at inclusion and again two years later. After the two-year follow-up, two groups were
constituted according to whether or not there was a decrease in the TT score: the “TT no-deterioration” group comprised subjects with a decrease of less than two points and the “TT deterioration” group comprised those with a decrease of two points or more. Selected demographic, social,
clinical, psychological, and biological parameters for the two groups were then compared.
Statistical analysis showed that female sex, advanced age, high body mass index, osteoarticular pain,
and a high level of anxiety all have a negative impact on TT score.
Knowledge of predictive factors of the onset or worsening of balance and gait disorders could allow
clinicians to detect young elderly people who should beneﬁt from a speciﬁc prevention program.
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the context of prevention and screening, was conducted at
two centers: the “Investigations Préventives et Cliniques”
(IPC), an organization concerned with clinical prevention,
and the “Observatoire De l’Age” (ODA), specialized in the
study of age-related problems. The approval of a local ethics committee was obtained and the regional ethics committee was informed.
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Balance and gait assessment
Balance and gait were assessed using the TT [11]. The version of the TT used for this study included a 13-item balance and a 9-item gait assessment. For each item, the score
was 1 point when the execution of the task was normal and
0 points when the subject could not accomplish the task.
The maximum total was thus 22, i.e. the subject could perform all of the tasks. The higher the total score, the better
the performance. All participants had to perform the TT
twice, once at inclusion and again two years after the beginning of the study. We considered that the subject showed a
deterioration in balance and gait when his/her TT score decreased by at least two points between the two assessments
(at inclusion and two years later). Two groups were constituted according to the TT score decrease. The “TT deterioration” group comprised subjects presenting a decrease in
the TT score of two points or more at the two-year followup and the “TT no-deterioration” group comprised those
whose TT score fell by less than two points.
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Aging is associated with a decrease in the efﬁciency of several functions, among which are posture and gait [1–5], even
in the absence of disease. Indeed, both posture and gait can
be affected by normal or pathological aging. With advancing age, changes related to normal aging and those associated with diseases and their treatments can affect the systems
that regulate balance and posture, i.e. the musculoskeletal,
vestibular and central and peripheral nervous systems [6].
Falls are one of the most serious outcomes of poor balance
and posture disturbances in the elderly. The prevalence of
falls is evaluated at 33% after 65 years and reaches 50% after 80–85 years [7]. Ten percent of falls result in psychological consequences or serious injuries [8–10]. Because of
these physical and psychological consequences, fallers are
at a high risk of loss of autonomy, social isolation, and institutionalization. Therefore. falls associated with balance and
gait disorders are a major public health problem.
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BACKGROUND

The Tinetti test (TT) has been recommended and widely used in the elderly to assess mobility, balance, and gait
[11]. This test assesses balance and gait with a number of
items which vary according to the version used. The TT is
easy to administer in a clinic, in an institution, or at home
by health professionals. Though the TT appears to be an
excellent tool to assess balance in some everyday situations
and gait in elderly people, its validity in predicting the risk
of falling has not been clearly established. However, some
studies found that this test showed acceptable characteristics to recommend it as a screening test for falls [12].

Predicting balance and gait decline is essential in order to
prevent dependency induced by falls in future elderly people. Some studies in the literature have assessed the role of
sensorial, sensitive, and motor functions in TT score decreases [5]; however, to our knowledge no author has studied
the clinical, psychological, and social parameters that have
an impact on TT score decrease. We thus conducted a prospective study in community-living young elderly subjects
in order to detect demographic, social, clinical, psychological, and biological factors predicting a decline in balance
and gait as assessed by the TT [11]. This scale was chosen
because, on the one hand, it is among the best tools used
for the assessment of balance and gait in the elderly and,
on the other hand, prediction of the risk of falling was not
the main objective of this study.
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MATERIAL AND METHODS
Participants
This study was conducted among 344 young elderly volunteers aged 63.5±4.0 on average (range: 55.5–84.7 years) recruited over a two-year period after giving their informed
consent. All subjects were apparently healthy, i.e. without
serious or unstable comorbidities, including those which
contraindicate physical exercise, and were volunteers particularly interested in their health. They lived at home, had
no signs of loss of autonomy, and regularly performed everyday life activities. Among the 344 subjects, 59 (17.2%)
were being treated for hypertension and 24 (7%) for hypercholesterolemia. In accordance with the aim of the study,
there were no exclusion criteria. This study, performed in

Social and medical questionnaire
Questioning concerned the lifestyle of the subjects (alone,
with their spouse and/or other members of their family), the
practice of a professional activity, the existence of ﬁnancial
problems, the usual practice of physical exercise, the consumption of tobacco and alcohol, the number of types of
drugs consumed per day, and the use of antihypertensive or
psychotropic drugs. Men were considered to be non-drinkers when they did not drink any alcoholic drinks, light drinkers in the case of consumption of 1 to 2 glasses (200 ml) of
drink (wine or beer) per day, medium drinkers with 3 to 5
glasses per day, and heavy drinkers when the consumption
was higher than 5 glasses per day. Women were considered
to be non-drinkers when they did not drink any alcoholic
drinks, light drinkers in the case of consumption of 1 glass
of drink per day, medium drinkers with 2 to 3 glasses per day,
and heavy drinkers when the consumption was higher than
3 glasses per day. Participants were also asked if they had osteoarticular pain and visual and hearing disorders.
The level of dependency of the participants was assessed
by a questionnaire based on the following thirteen items:
seeing even with glasses, hearing even with hearing aids,
chewing, walking without assistance, walking at least 30 minutes daily, visiting friends at their homes, practice of physical activity at least one time per week, going up or down
the stairs, execution of everyday activities, existence or not
of an uncomfortable tremor, existence or not of occasional loss of consciousness, balance, and urinary continence
status. Each item was scored 1 point in case of difﬁculty or
abnormality and 0 points if not. Then a dependency score
was established by adding the points obtained for all of the
questions (maximum 13). The higher the score, the more
dependent was the subject.
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Finally, the Neugarten test was used to assess the life satisfaction index of the participants [13].

First this study found that the TT score at inclusion was
signiﬁcantly higher in subjects whose TT score at the twoyear follow-up had not fallen than in those who showed a
reduction in TT score (p<0.0001): in the entire population
(mean TT scores: 21.9±0.7 in the “TT no-deterioration”
group and 17.2±2.4 in the “TT deterioration” group), in
the men (22.0±0.3 and 17.6±2.5, respectively), and in the
women (21.8±1.2 and 16.8±2.4, respectively).
The results of the univariate analysis are reported in Table 1.
One of these ﬁndings is that female sex was a signiﬁcant factor of reduced TT scores (p=0.006); indeed, women made
up 31.3% of the “TT no-deterioration” group and 46.0%
of the “TT deterioration” group. In addition, the statistical
analysis of the entire population found that the following
factors had negative impact on TT scores: advanced age
(mean: 63.3±4.0 years for the “TT no-deterioration” group
and 64.4±4.3 for the “TT deterioration” group, p=0.05), osteoarticular pain (31.6% of subjects with pain for the “TT
no-deterioration” group and 68.6% for the “TT deterioration” group, p<0.0001), and a high level of anxiety at inclusion (anxiety score: 1.6±1.5 for the “TT no-deterioration” group and 2.2±1.5 for the “TT deterioration” group,
p=0.02). In the men, the factors which had negative impact
on the TT scores were: advanced age (mean: 63.0±4.0 for
the “TT no-deterioration” group and 63.5±4.0 for the “TT
deterioration” group, p=0.01), osteoarticular pain (29.0%
of subjects with pain for the “TT no-deterioration” group
and 62.5% for the “TT deterioration” group, p=0.005), and
a high level of anxiety at inclusion (anxiety score: 1.4±1.4
for the “TT no-deterioration” group and 2.2±1.4 for the “TT
deterioration” group, p=0.02). Finally, in the women, the
factors which had a negative impact on the TT scores were:
a high BMI (23.3±3.4 for the “TT no-deterioration” group
and 25.7±3.9 for the “TT deterioration” group, p=0.003),
osteoarticular pain at inclusion (37.2% of subjects with
pain for the “TT no-deterioration” group and 73.7% for
the “TT deterioration” group, p=0.004), and the consumption of at least three types of drugs per day (14.9% of consumers of at least three types of drugs per day in the “TT
no-deterioration” group and 40.0% in the “TT deterioration” group, p=0.02).
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Clinical and biological assessment

in the “TT no-deterioration” group and 20 subjects in the
“TT deterioration” group. The mean values of the TT score
for all participants (344 subjects) were 21.4±1.8 at inclusion
and 21.2±1.9 after two years.

SE

Their level of anxiety was assessed according to the following seven questions: “Do you lose sleep when you worry too
much?”, “Are you worried by obsessions?”, “Do you worry
about everything?”, “Do you ﬁnd it difﬁcult to chase negative thoughts from your mind?”, “Are you afraid that something bad will happen to you?”, “Are you worried about
your future?”, and “Are you worried about your past?”. The
question was scored 1 point if the response was “yes” and
0 points if the response was “no”. Then an anxiety score
was established by adding the points obtained for all of the
questions (maximum 7). The higher the score, the more
anxious was the subject.

For each subject, blood pressure, body weight, and height
were measured and the body mass index (BMI) was calculated. Glycemia and total cholesterol were measured under fasting conditions.
Data and statistical analysis

The statistical analysis evaluated the inﬂuence of the demographic, clinical, psychological, biological, and social
parameters on TT score decrease after a two-year followup. Chi-squared or Fisher’s exact tests (qualitative parameters) and Student’s t-test (quantitative parameters) were
used to compare the “TT no-deterioration” and “TT deterioration” groups with regard to the following variables at
inclusion: sex, age, lifestyle, practice of professional activity,
existence of ﬁnancial problems, practice of physical exercise, tobacco and alcohol status, BMI, existence of osteoarticular pain, existence of visual disorders, existence of hearing disorders, dependence score, anxiety score, Neugarten
test score, number of types of drugs consumed per day, use
of antihypertensive or psychotropic drugs, blood pressure,
glycemia, and cholesterolemia. After identifying the inﬂuence of gender on the TT scores, the statistical analyses were
repeated separately for each gender with the same variables
except for gender. Statistical signiﬁcance was accepted for
p<0.05 and a signiﬁcant tendency for p<0.10.

PE

This copy is for personal use only - distrib
This copy is for personal use only - distribution prohibited.
This copy is for personal use only - distribution prohibited.
This copy is for personal use only - distribution prohibited.
py is for personal use only - distribution prohibited.

Clinical Research

Secondly, multivariate logistic regression was performed for
only the parameters which were signiﬁcant or had a signiﬁcant tendency in the univariate analysis in order to identify
independent predictive factors of TT score decrease at the
two-year follow-up. After analyzing the role of sex, the multivariate logistic regression analysis was repeated separately for each sex with the same variables. In order to achieve
multivariate logistic regression, a reference group (RG) was
deﬁned for each variable included in the model.

RESULTS
The 344 participants enrolled underwent two motor assessments, one at inclusion and one two years later. In the entire population there were 307 subjects in the “TT no-deterioration” group and 37 subjects in the “TT deterioration”
group. Among the men there were 211 subjects in the “TT
no-deterioration” group and 17 subjects in the “TT deterioration” group. Among the women there were 96 subjects

Social isolation, physical exercise, tobacco and alcohol consumption, visual disorders, hearing disorders, dependency
the Neugarten score, antihypertensive and psychotropic
drug use, blood pressure, glycemia, and cholesterol were
not signiﬁcantly associated with TT score decrease.
In order to identify determinant predictors of reduced TT
score, the analyses were supplemented by multivariate logistic regression. The results, including odds ratios (OR) and
conﬁdence intervals (CI), concerning these analyses are reported in Table 2. A signiﬁcant effect of sex was observed
in the decrease in TT score. Compared with men, women
had a high risk of lower TT score (OR=3.7, p=0.02). In the
entire population, other signiﬁcant determinant factors of
reduced TT score were age (RG: <65 years, OR=2.7 for subjects aged 65-69 and 5.2 for subjects aged 70 or over, p=0.01),
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Table 1. Comparison of the “Tinetti test (TT) no-deterioration” and the “TT deterioration” groups concerning the demographic, social, clinical,
psychological, and biological parameters.
Comparaison of the two groups according with the Tinetti test score decrease
in the two sexes and in each sex
TT noTT
deterioration deterioration
n=307
n=37
Women*
Age (years)**
Social isolation -living
alone*

Men
p

TT
TT nodeterioration deterioration
n=211
n=17

31.3

46.0

0.006

63.3±4.0

64.4±4.3

0.05

63.0±4.0

CR

Women
p

TT
TT nodeterioration deterioration
n=96
n=20

SE

Men and women

Parameter at inclusion

63.5±4.0

0.01

63.0±4.0

p

63.7±4.0

0.50

23.3

0.15

11.5

7.7

0.27

45.0

35.3

0.42

2.0

5.9

0.34

1.5

0.0

1.00

3.3

12.5

0.31

Financial problems (yes)*

26.3

25.0

0.87

28.0

18.8

0.57

22.3

30.0

0.56

Physical exercise (yes)*

56.6

44.4

0.17

56.2

50.0

0.63

57.5

40.0

0.15

50.3

63.9

41.4

43.8

70.2

80.0

34.5

22.2

40.5

25.0

21.3

20.0

15.1

13.9

18.0

31.3

8.5

0.0

20.4

36.1

15.2

31.3

31.9

40.0

42.8

25.0

52.4

31.3

21.3

20.0

18.8

22.2

10.5

6.3

37.2

35.0

18.0

16.7

21.9

31.3

9.6

5.0

Professional activity
(yes)*
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22.1

Tobacco consumption*
No smoker
Ex-smoker
Smoker
Alcohol consumption*
No alcohol
Light drinker
Medium drinker
Heavy drinker
BMI (kg/m2)**
Osteoarticular pain*

25.1±3.3

25.9±3.8

0.27

0.10

0.14

25.9±2.9

0.32

0.19

26.3±3.7

0.59

23.3±3.4

0.53

0.92

25.7±3.9

0.003

31.6

68.6

<0.0001

29.0

62.5

0.005

37.2

73.7

0.004

Visual disorder(s) (yes)*

20.3

17.1

0.66

19.8

20.0

1.00

21.3

15.0

0.76

Hearing disorders (yes)*

3.7

5.6

0.64

2.9

0.0

1.00

5.4

10.0

0.61
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Dependence score**

1.7±1.5

2.0±1.5

0.29

1.6±1.5

1.7±1.3

0.77

2.0±1.6

2.3±1.7

0.58

Anxiety score**

1.6±1.5

2.2±1.5

0.02

1.4±1.4

2.2±1.4

0.02

2.2±1.5

2.2±1.6

0.87

Neugarten score**

3.8±1.4

3.6±1.4

0.46

3.9±1.3

3.9±1.4

0.84

3.4±1.5

3.3±1.4

0.93

0.18

83.3

93.8

0.48

85.1

60.0

0.02

16.7

6.2

14.9

40.0

Drug type number*
<3

83.9

75.0

≥3

16.1

25.0

Antihypertensive drug
consumers*

16.8

22.2

0.41

19.1

18.8

1.00

11.7

25.0

0.15

Psychotropic drug
consumers*

47.7

47.1

0.95

40.2

25.0

0.23

64.5

66.7

0.86

SBP (mm Hg)**

135.1±12.1

134.5±14.8

0.86 137.9±11.5

135.8±10.3 0.59

128.9±11.2

133.1±19.5 0.57

DBP (mm Hg)**

81.1±7.1

80.6±5.6

0.78

82.0± 6.8

82.2±6.7

0.93

79.0±7.4

78.8±3.5

0.93

Glycemia** (mmol/l)

6.1±0.8

6.6±2.0

0.29

6.2±0.8

7.4±2.5

0.21

5.9± 0.6

5.8±0.4

0.76

Cholesterol** (mmol/l)

6.1±1.0

6.4±1.1

0.18

6.0±0.9

6.2±0.5

0.55

6.3±1.0

6.7±1.6

0.33

* percentage; ** mean ±SD; p-values for c2 or Fisher tests (qualitative parameters) and for Student’s t-test (quantitative parameters).
BMI – body mass index; SBP – systolic blood pressure; DBP – diastolic blood pressure.
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Table 2. Multivariate logistic regression analysis: Risk factors of reduced Tinetti test score after a two-year follow-up. The model only includes
parameters which were significant or had a significant tendency after statistical analysis.
Tinetti
Parameter

Men and women
OR (95% CI)

Sex

0.01

≥25
Osteoarticular pain
No
Yes
Anxiety
No
Yes

OR (95% CI)

p

0.005

1.0 (RG)

1.0 (RG)

2.7 (1.1–6.5)

5.4 (1.6–18.3)

5.2 (1.5–17.6)

6.1 (1.3–29.0)
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<65

<25

p

SE

3.7 (1.6–8.3)

Age (years)

BMI (kg/m2)

OR (95% CI)

1.0 (RG)

Women

≥70

p

Women

0.02

Men

65–70

Men

0.04

0.03

1.0 (RG)

1.0 (RG)

1.1 (1.0–1.3)

1.2 (1.0–1.3)

<0.0001

0.004

1.0 (RG)

1.0 (RG)

4.1 (1.8–9.1)

3.8 (1.2–11.8)

0.02

1.0 (RG)

3.6 (1.2–11.3)

OR – odds ration; CI – confidence interval; RG – reference group; BMI – body mass index.
BMI (OR=1.1 for a BMI of 25 or more, p=0.04), and osteoarticular pain (OR=4.1 for subjects with pain p<0.0001).
In the men, age (OR=5.4 for subjects aged 65-69 and 6.1
for subjects aged 70 or over, p=0.005) and anxiety (OR=3.6
for subjects with anxiety, p=0.02) were signiﬁcant determinant factors in the decrease in TT score, while in women,
BMI (OR=1.2 for BMI ≥25, p=0.03) and osteoarticular pain
(OR=3.8 for subjects with pain, p=0.004) were signiﬁcant.
Other parameters included in the model had no impact on
decreases in TT score at the two-year follow-up.
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DISCUSSION
The aim of this longitudinal study conducted in a population of 344 young elderly people was to identify among selected parameters those which could inﬂuence the TT score
decrease at a two-year follow-up. To our knowledge this is
the ﬁrst study in the literature which investigates the demographic, social, clinical, psychological, and biological parameters that have impact on TT in elderly subjects.
The TT appeared to be suitable for the assessment and follow-up of the balance and gait capacities of young elderly
people without frailty. These young elderly subjects were independent or only slightly dependent; indeed, their dependency scores were very low. The results of this study showed
that the factors associated with a decrease in balance and/or
gait are female sex, advanced age, high BMI, osteoarticu-

lar pain, and anxiety. In the entire population, in the men
alone and in the women alone the TT scores at inclusion
were signiﬁcantly lower in subjects whose scores fell over
the two years compared with those whose scores remained
stable. The existence of balance and gait disorders thus appears to be the principal risk factor of their worsening. This
is not surprising because it has been described in the literature that balance and gait disorders are predictive of balance, gait, and TT score decrease [5].
According to the ﬁndings of this study, women were more
likely than men to experience a deterioration in balance and
gait (OR=3.7). To elucidate this gender-related difference,
previous studies found that elderly women had less physical
strength than elderly men [14] and that there were differences in body composition [15]. Other explanations, such
as biomechanical (weight distribution, body alignment) and
musculoskeletal factors, could be put forward; nevertheless,
these need to be conﬁrmed by future research [16].
A positive association between advanced age and reduced
TT score was found in the entire population and in the
men. This result is in accordance with data in the literature; it has been established that the prevalence and the
severity of balance and gait disorders increase with ageing [1–4]. Indeed, balance control is dependent upon the
quality of sensory input from the vestibular, visual, and somatosensory systems, the central integration of informa-
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than in those with stable TT scores. Anxiety is often associated with depression, which has been proven to be a risk
factor for balance disorders and gait disturbances, such as
reduced stride length, double-limb support, and low walking speed [27,28].
Contrary to other research, mainly concerning falls, in the
present study the consumption of psychotropic drugs was
not associated with a deterioration in TT scores. Indeed,
it has been reported that regular consumption of psychotropic drugs is associated with an increased risk of falling
in elderly people [29]. To explain this association, the impact of psychotropic drugs on cerebral functions and the
reduced metabolic capacity and renal activity due to ageing
were put forward [29]. This absence of association in the
present study could be linked to the fact that the subjects
included were young elderly people (average age: 63 years).
Another explanation for our ﬁnding could be the fact that
the duration of psychotropic drug use was not speciﬁed and
there was no distinction between the various categories of
psychotropic drugs and their respective half-lives.
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This study has also shown that a high BMI is a predictive
factor (with a signiﬁcant p-value or a signiﬁcant trend in
p-value) of a reduction in TT score in the entire population and in women: in the entire population and in women, the greater the degree of overweight, the faster the deterioration in balance and gait. Obesity is associated with
a decrease in the quality of both muscles (excess of adipocytes, reduced number of muscle cells) and articulations,
inducing deterioration in the efﬁciency of propioception
and effectors [18,19]. Obese subjects have a higher risk of
metabolic (glycoregulation anomalies) and cardiovascular
(high blood pressure, arteriosclerosis) problems than do normal-weight subjects, and these disorders can entail balance
and gait impairments and falls [20,21]. However, our study
found no impact of BMI on the TT scores in men.
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tion and neuromuscular responses [17]. With advancing
age, changes related to normal aging and those associated with diseases and their treatments can affect these regulating systems of balance and posture [6]. However, there
was no association between advanced age and TT score decrease in the women.

We also found that osteoarticular pain was predictive of a
deterioration in balance and gait. Pain, in particular osteoaticular pain, is associated with difﬁculties in accomplishing
motor activities, including gait, as has been reported in the
literature [22]. The resulting absence of regular exercise
of the lower limbs leads to a reduction in muscle strength
[17] and to balance and gait disturbances. Then a vicious
circle involving osteoarticular pain and balance and gait
disorders can appear. There is another explanation for the
relationship between osteoarticular pain and balance and
gait impairments. Indeed, osteoarticular pain in elderly people without traumatism is frequently associated with osteoarthritis, which entails loss of both mechanoreceptors and
the efﬁciency of efferent systems. Thus the deterioration of
joint propioception in older subjects could induce balance
impairment [6]. Furthermore, joint diseases, including osteoarthritis of the hip, can alter gait [23,24], and the results
concerning BMI and osteoarticular pain could be linked:
obesity is indeed a risk factor of osteoarthritis, especially of
the knee, which causes pain [25].
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However, in this study, there was no relationship between
physical exercise and TT score decrease. This result appears
surprising. Indeed, the role of physical exercise in the preservation of balance and gait abilities is now proven by clinic trials [26]. The absence of any impact of physical exercise on balance and gait decline in the present study could
be explained by the fact that the questions concerning the
practice of physical activity were not precise enough, as the
intensity of physical activity was not speciﬁed. Furthermore,
this absence of a link between the practice of physical exercise and future TT score at two years in this study could be
due to the lack of a follow-up of the practice of physical exercise over the two years. Indeed, subjects may have changed
their practice of physical activity, so those who declared, at
the baseline, to have regular physical activity could have reduced or stopped any physical activity during the study.
Another interesting result concerns the level of anxiety.
Except in women, univariate analyses showed that the anxiety level was higher in subjects with reduced TT scores

Social isolation was not found to be a predictive factor of
deterioration in TT scores. This could be explained by the
fact that young elderly subjects were included in the study
and social isolation was unlikely as they were involved in everyday activities, for example shopping for meals. Indeed,
in this study, social isolation meant the absence of relations
with family and his/her friends and the absence of occupational social activities. Moreover, nobody knows if the subjects who were not socially isolated at the baseline became
isolated over the two years of the study; this can also account
for the absence of a link between social isolation at inclusion and decreased TT score.
Finally, the absence of any relationship between visual disorders and balance or gait is also surprising. According to
previous research, visual impairments may affect equilibrium
and gait performance [30]. However, visual disorders may
have been stable during the present study, thus accounting
for the absence of any inﬂuence on the future TT score.
The fact that two of the ﬁve factors found to have an impact on TT score decrease, i.e. female sex and advanced
age, are not modiﬁable could constitute a limitation of this
study. However, the detection of predictive factors, even
non-modiﬁable ones, is important in order to anticipate
balance and gait decline. Indeed, early identiﬁcation of individuals with high risk could help clinicians to prescribe
a speciﬁc management, such as an adapted physiotherapy, or regular physical exercise such as tai chi [31] in order to improve their balance and gait and thus their quality of life even if there is no possible direct management of
the risk factor. Interestingly, the other three factors (high
BMI, osteoarticular pain, and anxiety) could be modiﬁable
or compensated for.

CONCLUSIONS
This prospective study has shown that female sex, advancing
age, the prior existence of osteoarticular pain, overweight,
and anxiety had an impact on balance and gait decline as
assessed by the TT. Our ﬁndings may be of some interest
to clinicians in the context of prevention since they identi-
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fy several clinical and social factors which may increase balance and gait impairments in young elderly people.
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