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Influence of Ankle Range of Motion on Balance Performance
in Diabetic Elderly Subjects

Sherif M. Eissa
Physical Therapy Department for Cardiopulmonary disorders and Geriatrics, Faculty of Physical Therapy, Misr
University for Science and Technology.

| ABSTRACT |

mnaFmﬂe::Au_ There is a correlation between balance performance and ankle joint range of motion
in elderly subjects. The aim of this study was to determine the effect of change in ankle joint range
of motion on performance of balance with diabetic elderly subjects. Subjects and methods: Thirty
diabetic elderly subjects, divided into two equal groups. The experimental group received mobility
exercise for two months, where the control group received no physical therapy. Measurements of
ankle range of motion and balance performance recorded before and at the end of the study.
Results: The experimental group showed a significant improvement in-performance of balance with
improving the ankle range of motion, while the control group showed no significant improvement.

INTRODUCTION _

iabetes mellitus is a group of

metabolic diseases characterized by

hyperglycemia  resulting  from

defects in insulin secretion, and
insulin  action. One of the long term
complications of diabetes is peripheral
neuropathy”. Subjects with diabetes could
demonstrate a loss of light touch and pressure
detection ability and decreased vibratory
sense; they also have been shown to have
diminished movement perception at the ankle
joint®.

Several authors have documented that
patients with diabetes mellitus showed less
ankle mobility and power compared with age
matched control groups. These limitations
were believed to contribute to lower walking
speed and stride length’. Furthermore; some
subjects with diabetes mellitus have been
showed to have altered gait characteristics and
postural instability®.

Ankle joint is basically a uniplaner hinge
joint allows motion in the sagittal plane about
a transverse axis. Motions allowed are dorsi
flexion (Range from 0 to 20 degrees) and
planter flexion (Range from 0 to 35 degrees),
other studies suggest that the range of planter
flexion from 0 to 50 degrees’. Range of
motion tends to decline throughout life span
due to age related changes in the mechanical
properties and morphology of joint structures’.
Decreased ankle range of motion in elderly
subjects may be a risk Factor associated with
decreased balance. A certain amount of ankle
range of motion is needed for functional
activities such as walking which requires
minimum of 10 degree of dorsiflexion’.

Fall prevention depends on a clear
understanding of the risk factors associated
with falls. Elderly subjects are facing many
risk factors, including both extrinsic or
environmental factors and intrinsic factors
such as deficits in sensory, cognitive central
integrative and musculoskeletal abilities’.
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Statistical analysis | RESULTS _
The mean values of BBS and ankle joint

dorsi flexion and planter flexion obtained Table (1) and figure (1): Show the
before and after 8 weeks, of both training and difference between the pre and post values of
control groups were compared by using the Berg Balance Scale and ankle range of motion
paired t test and the independent t test was (Dorsi flexion and planter flexion) of both
used for the comparison between the two sides (Right and left sides) of the training
groups (P < 0.05). group.

Table (1): Pre and post mean values of Berg Balance Scale and ankle range of motion (Dorsi flexion and
lanter flexion) of both sides (Right and Left) of the fraining group.

Pre Mean + SD Post t value Significance
Ankle dorsi flexion (right side) 10.48+2.32 '16.23+2.56 3.65 wE
Ankle dorsi flexion (left side) 11.13£2.15 15.61£2.79 4.12 o
Ankle planter flexion (right side) 28.1243.26 33.86+3.81 4.53 *
Ankle planter flexion (left side) 2798+3.71 35.12+£3.85 4.89 Hk
Berg balance scale (BBS) 41.25+4.14 46.86+4.10 4.69 wk
S.D.: Standard deviation Pre: Pre-treatment Post: Post-treatment **%; Significance

o

Ankie dorsi  Ankle dorsi  Ankle planter Ankle planter Berg balance
flexion (Rt.) flexion (L) flexion (Rt) flexion (Lt) scale (BBS)

Fig. (1): Pre w:& post mean values of BBS and ankle range of motion (Dorsi flexion and planter flexion)
of both sides (Right and Left) of the training group.

Table (2) and figure (2): Show the (Dorsi flexion and planter flexion) of both
difference between the pre and post values of sides (Right and Left) of the control group.
Berg Balance Scale and ankle range of motion
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7 Training group

50 -
40 -
30 -
© 20
10+
Ankle dorsi Ankle dorsi  Ankle Ankle Berg
flexion (Rt.) flexion {Lt.) planter planter halance
flexion (Rt.) flexion {Lt.) scale (BBS)

)
frepr
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Fig. (3): The mean values of the training group and the control group in BBS and ankle range of E,.oma:
(Dorsi flexion and planter flexion) of both sides (Right and left).

Table (4): Presents correlation coefficient test
value and relationship between ankle range of
motion and BBS in the experimental group.

Test Pearson’s value (r)
Ankle dorsiflexion (Rt. Side) 0.92
Ankle dorsiflexion (Lt. Side) 0.86
Ankle planterflexion (Rt. Side) 0,83
Ankle planterflexion (Lt. Side) 0.81

Table (5): Presents correlation coefficient test
value and relationship between ankle range of
motion and BBS in the control group,

Test Pearson’s value (r)
Ankle dorsiflexion (Rt. Side) 0.92
Ankle dorsiflexion {Lt. Side) 0.88
Ankle planterflexion (Rt. Side) 0,77
Ankle planterflexion (Lt. Side) 0.73
_ .__DISCUSSION |

With o_mozw population, the prevention
of disability has become a major focus in
geriatrics. Many researches support the need to
develop and wuse mechanisms for early
identification of individuals who are at risk of
functional decline and to  establish
interventions to reduce the progression toward
disability.

component

-documented that

Ankle joint strategy is a crucial
of balance and equilibrium
reaction against falling. Continuous feedback
throughout multiple interactions among
intrinsic receptors such as muscle spindle,
tendon receptors, joint senses, and special cues
(Vision and auditory) represent the main key
of feedback for postural control. It can be
postulated that poor peripheral circulation due
to diabetes lead the ankle joint to be unstable
not only due to decreased in plantar flexion
muscle torque but also decreased active range
of motion®’.

Research has provided evidence that the
ultra-structure of collagen, a component of the
elastic elements of muscle is altered with long-
term diabetes mellitus'®. Several researchers
subjects with diabetes
mellitus had decreased plantar flexor muscle
peak torque and decreased ankle joint
motion"**. Furthermore, some subjects have
been shown to have altered gait characteristics,
postural instability, and stiffness during daily
activities''.

Ankle range of motion tends to decline
throughout the life span due to age related
changes in the mechanical properties of joint
structures. The decreased ankle range of
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