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Abstract

Objectives: In this study, we aimed to investigate plantar fasciitis syndrome on balance and the risks of the falls.

Methods: Fifty patients with clinical diagnosed plantar fasciitis participated in this study. Patients were evaluated using the visual
analog scale (VAS) for pain. Balance and fall risk were measured with the biodex balance system. Postural stability and fall risk
were measured with total score (TS), antero-posterior (AP) and mediolateral (ML) as statically and dynamically at 2. and 8. degrees.
Nineteen healthy volunteers with no active complaints and no previous plantar fasciitis/calcaneal spur were included in this study
as a control group.

Results: The mean VAS value in the patient group was 6.65+1.84. There was no statistical difference between the mean age and
body mass index of patients and control groups. A statistically significant difference was found between the group in TS2 (p=0.005),
TS8 (p=0.009), AP2 (p=0.006), AP8 (p=0.018), DR2 (p=0.01) and DR8 (p=0.002) in favor of the control group. There was no statistical
difference between the groups in the static and dynamic mediolateral balance evaluations.

Conclusion: The findings demonstrated that postural balance, especially in the antero-posterior plane, was impaired in patients

with plantar fasciitis syndrome and increased risk of falls.
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lantar fasciitis (PFs) is one of the most common causes of

plantar heel pain. PFs is also named as painful heel syn-
drome, heel spur syndrome, runner heel, subcalcaneal pain,
calcaneodine, plantar fasciosis and calcaneal periostitis. With
the presence of triggering factors, repetitive movements,
such as walking and running, may result in micro-tears in
the plantar fascia. In biopsy samples of affected tissue, de-
generative changes in the fascia can be seen with or without
fibroblastic proliferation and chronic inflammation.?

Although PFs is more common in physically active people,
such as runners and military personnel, it is especially com-

mon in women between the ages of 40-60."! Decreased an-
kle dorsiflexion, increased body mass index and prolonged
standing time are among the risk factors.”

Clinical diagnosis is based on anamnesis and physical ex-
amination. Typical pain presents as the pain starts after in-
activity, especially in the first steps in the morning or after
long-term rest, is alleviated by activity, but towards the end
of the day, the pain increased concerning the load on the
heel, in the form of deep heel pain. Diagnostic imaging is
generally not needed for the initial evaluation and treat-
ment but may be useful for differential diagnosis. Direct ra-
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diographs are useful for differentiating calcaneal stress frac-
tures, calcaneal apophysitis and spondyloarthropathies.
Conservative methods are generally sufficient for the treat-
ment. 90-95% of the patients have a decrease in their com-
plaints within 12-18 months.*>

The ability of the body to maintain the center of gravity with
minimal oscillations on the support base is called equilib-
rium." To achieve balance, sensory information must be
present; the information must be combined in the brain,
and adequate motor response must occur. Sensory infor-
mation is gathered by visual, auditory and proprioceptive
systems. A robust neuromuscular system and adequate
muscle strength must be present to obtain an adequate
motor response.”!

Loss of balance and fall occur more often in more mobile
situations, such as while walking and less frequently in
static situations. Therefore, the dynamic evaluation of bal-
ance is an important factor.®!

Falling is an important public health problem that causes
death and injury in elderly people. Annually, one out of three
individuals over 65 years, and half of the individuals over 80
years of age have balance problems resulting in falls.”

In this study, we aimed to investigate the potential effects
of plantar fasciitis, one of the foot problems, which in-
creases the risk of falls in the elderly population, on balance
and fall risk in the population younger than 65 years.

Methods

Patients, who were clinically diagnosed as plantar fasci-
itis, admitted to the Physical Medicine and Rehabilitation
outpatient clinic with heel pain between May 2017 and
February 2018, were included in this study. The criteria for
clinical diagnosis were localized heel pain in the plantar
region for at least one month, increased pain during first
walking after waking up or during the walking after resting,
and decreased pain at the onset of activity but worsening
as the activity continues. In our study, the patients' pain
was evaluated using the visual analog scale (VAS). Biodex
Balance system was used for the balance and fall risk as-
sessment (Fig. 1). Postural stability (PS) and fall risk (FR)
were measured statically and dynamically (at grade 2 and
8). Total score (TS), antero-posterior (AP), mediolateral (ML)
and overall stability (OS) indexes for FR were evaluated.
Patients with sensory loss at foot or ankle and with a sys-
temic inflammatory disease, such as diabetes mellitus, pe-
ripheral neuropathy, rheumatoid arthritis and ankylosing
spondylitis, who had undergone corticosteroid injections
or physical therapy in the last three months, were excluded
from this study. Healthy volunteers (from patients’ relatives
and hospital staff) of similar age and sex who did not have

Figure 1. Measurement method with biodex balance system.

active complaints and who had not previously been diag-
nosed with plantar fasciitis/calcaneal spur were included as
the control group in this study. Patients who had a history
of illness or signs that might cause balance problems, who
used drugs that would cause balance problems, were not
included in the study group or healthy volunteers. Local
Ethics Committee approval and informed consent about
the purpose, duration, and possible problems of this study
were taken from the patients included in this study.

Statistical Analysis

SPSS 17.0 was used for comparison of the data and the
number, percentage, average, standard deviation, median
and quarters were given for descriptive statistics. Chi-
square test was used to compare categorical variables and
the Mann-Whitney U test was used to compare the mea-
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surements between the groups. The statistical significance
level was accepted as p<0.05.

Results

The mean VAS value in the plantar fasciitis group was
6.65+1.84. There was no statistical difference between
the mean age and body mass indexes of the patient and
control groups (p>0.05). TS2 (p=0.005), TS8 (p=0.009), AP2
(p=0.006), AP8 (p=0.018), DR2 (p=0.01) and DR8 (p=0.002)
values were statistically significant in favor of the control
group. There was no difference between the groups in
the static and dynamic mediolateral balance evaluations
(Tables 1, 2).

Discussion

In this cross-sectional study, it was found that plantar fasci-
itis, one of the foot problems that increases the risk of falls
in the elderly population, also increases the risk of falls in
the population younger than 65 years compared to the
healthy control group and has a negative effect on balance.

Plantar fasciitis may occur for many different anatomical
or biomechanical reasons. The weakness of plantar flexor

Table 1. Demographic data of patient and control groups

Patient (50) Control (19) P
Age 41.9+10.77 44.5+11.3 0.443
Gender (F/M) 36/14 13/6 0.427
BMI 30.5%5.1 28.25+6.55 0.19
VPS 6.65+1.84 - -

M: Male; K: Female; BMI: Body mass index; VPS: Visual pain scale.

Table 2. Relationship between biodex equilibrium measurements
of the patient and control groups

Patient Control P
PSTS 0.41+0.23 0.45+0.41 0.902
PS AP 0.25+£0.17 0.27+0.14 0.287
PS ML 0.26+0.23 0.3£0.38 0.895
PS8TS 1.42+0.74 1.02+0.51 0.009
PS 8 AP 1.07+0.68 0.74£0.36 0.018
PS 8 ML 0.71£0.38 0.64+0.33 0.410
PS2TS 2.05£1.5 1.25+0.78 0.005
PS 2 AP 1.46+1.1 0.86%0.52 0.006
PS 2 ML 1.16+0.97 0.8+0.5 0.082
DR Static 0.52+0.33 0.44+0.35 0.195
DR 8 1.43+1.1 0.89+0.3 0.002
DR2 1.73+1.4 1.06+0.59 0.010

PS: Postural stability test; TS: Total score; FR: Fall risk test; AP: Anteroposterior
index; ML: Mediolateral index.
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muscles (especially finger flexors and abductor hallucis)
contributes to PF formation."® Kamonseki et al.,!"" in one of
their studies, showed that strengthening of these muscles
in patients with PFs showed to reduce pain and increase
dynamic stabilization. According to a prospective study
conducted in 176 patients with an average age of 80, foot
plantar flexor muscle weakness and pain increase the risk of
falling regardless of etiology.''? It has been shown that heel
eversion and sagittal plan movements increase in these pa-
tients; toe plantar flexion increases at the first contact and
ground reaction force decreases in the push phase.? It has
been reported in studies conducted that muscle strength
and proprioception are also effective on balance besides
falling risk.”? In our study, the increased risk of falls in pa-
tients with plantar fasciitis compared to healthy volunteers
indicates that plantar fasciitis also creates a tendency to fall
in the young population.

To our knowledge, although there is no study investigat-
ing the effects of muscle strength loss on balance in pa-
tients with PFs in the literature, various studies showed
that quadriceps muscle weakness increases the risk of fall-
ing and adversely affects balance in patients with knee os-
teoarthritis.'” In a study evaluating 213 patients aged 60-
80 years, it was found that foot pain due to plantar fasciitis
increased the risk of falling more and affected the balance
negatively rather than other foot problems (e.g., hallux
valgus, pes planus, hammertoe).™ Similar results in our
study support that PFs negatively affects balance, regard-
less of age. However, the high visual pain score in this study
(6.65+1.84) suggests that it may be a cause of the increased
risk of falling. In a meta-analysis performed in elderly peo-
ple, the findings showed that foot pain had a strong rela-
tionship with falls (691 patients; OR=2.38; 95% confidence
interval).'"¥ However, all studies were conducted in individ-
uals over 60 years of age, and proprioceptive and neuro-
muscular function losses, which could cause loss of balance
and increase the risk of falls, were not evaluated except for
pain and foot problems. This suggests that the results of
our study arise from plantar fasciitis rather than age-related
problems, which strengthens our study.

The limitations of our study include that plantar fasciitis
and pain were not evaluated separately and the effects of
foot muscle strength-biomechanics on balance and fall risk
were not investigated. In further studies, controlled studies
can be performed by treating pain and suggesting exercise
therapies to increase muscle strength.

Conclusion

In conclusion, in this study, the findings suggest that the
postural balance was disrupted, especially in the antero-
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posterior plane and the risk of falling was increased in
young-adult patients with plantar fasciitis syndrome.
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