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INTRODUCTION
Patients with rheumatoid arthritis (RA) have an increased
risk of falls compared with healthy controls for a variety of
reasons, including the presence of lower limb joint involve-
ment resulting in impaired mobility, balance and postural
stability (1–3). To design appropriate intervention strategies
to prevent falls and fall-related injuries, it is essential to gain
further insight into the mechanisms underlying falls in
patients with RA. The risk factors for falls in patients with
RA that have been drawn from previous studies include pain
in the lower extremities (4, 5), physical disability score (1, 4,
6, 7), impaired general health (6, 7) and impaired balance (3).
Foot problems including pain and deformities are highly
prevalent and affect the majority of patients with RA (8).
Foot problems are strongly associated with severe disability

because the inflammatory process within the synovial tissue
including foot joints and tendons leads to joint destruction
and subsequent deformity (9).

Most research on foot pain/deformities associated with
fall has focussed on the elderly. Compared with younger per-
sons, they have increased risk of fall because of increased
foot problems (10, 11). However, little is known about the
influence of foot pain/deformities on risk of fall in the
patients with RA. Therefore, the objective of this study was
to determine the influence of foot pain/deformities on risk of
fall in patients with rheumatoid arthritis.

SUBJECTS AND METHODS
This cross-sectional study comprised 89 patients (75 females,
14 males) with RA according to the 1987 criteria of the
American College of Rheumatology. Patients were recruited
consecutively from visitors to the outpatient rheumatology
clinic of our department. Patients who had neurological con-
ditions, co-morbities (cardiac disease, hypertension, diabetes
mellitus, thyroid disease and pulmonary disease), joint pros-
theses in the lower extremities, vision impairment, and who
were using antidepressants and sedatives were excluded (5).
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The study was approved by the ethical committee of the
University and all participants gave written informed
consent.

Demographic variables, disease duration, walking aids,
medication use, numeric rating scale [NRS] (0−10 cm) for
general health, global disability using the Health Assessment
Questionnaire (HAQ), morning stiffness (minute), erythro-
cyte sedimentation rate [ESR] (mm/h), C-reactive protein
[CRP] (mg/dL), rheumatoid factor [RF] (IU/ml), number of
swollen/tender joints and disease activity score using the
Disease Activity Score in 28 joints (DAS28) were recorded.
Patients were asked about the occurrence of falls in the last
12 months.

The patients were queried about pain in the hip, knee
and foot by asking whether they had pain in each site in the
past 15 days and were asked to rate the average pain in each
site using a 10 cm NRS.

The diagnoses of foot deformities were based on the
clinical and radiographic evaluation under standardized
weight-bearing conditions. Radiographic examination in-
cluded weight-bearing anteroposterior, lateral and medial
oblique views of the foot and ankle. Foot deformity score
was recorded using the zero to eight semi-quantitative scor-
ing system, with one point added for every instance, on either
foot, of hallux valgus, hammer toe, claw toe or flat foot on
either foot.

The patients’ risk of fall was assessed using the Tinetti
Performance Oriented Mobility Assessment (TPOMA),
which is scored on the patient’s ability to perform specific
tasks containing both a balance and a gait component (12).
The balance component of the test assesses the patient’s
ability to maintain postural control while sitting statically,
while rising from a chair, during the period immediately after
standing, while standing with eyes open and eyes closed,
while turning 360° and during perturbation. The gait com-
ponent assesses symmetry, initiation, continuity, path, base of
support and postural sway during gait. Scoring of TPOMA
tool is done on a three-point ordinal scale with a range of zero
to two. A score of zero represents highest degree of impair-
ment, whereas two would represent independence of the
patient. The maximum score for the gait component is 12
points. The maximum score for the balance component is 16
points. The maximum total score is 28 points. In general,
patients who score below 19 are at high risk for falls. Pa-
tients who score in the range of 19–24 indicate a risk for falls
(12). All participants were grouped according to TPOMA
scores; scores less than and equal to 24 were accepted as risk
of fall while over 24 were accepted as normal.

Statistical analysis
Statistical analysis was performed using the SPSS version
15.0 for Windows (SPSS Inc, Chicago, IL, USA). Statistical
significance of the differences between groups was deter-
mined with the Mann-Whitney U test (continuous variables)
and the Chi-squared test for independence (counts) when

appropriate. The correlation analysis between variables was
evaluated by Spearman’s correlation analysis. A p-value of <
0.05 was considered statistically significant.

RESULTS
Eighty-nine patients with RA (74 females, 15 males, mean
age 46.84 ± 13.20 years) participated in the study. Mean
disease duration was 7.82 ± 7.01 years. All patients with RA
were managed on disease-modifying anti-rheumatic drug
therapy and 11 (12%) patients were receiving biologic drug
therapy. Twenty-nine (32.6%) patients were using steroids
(mean dose of prednisolone 5 mg/day). All of the patients
were able to walk without a walking aid. The mean DAS28
score of the patients was 4.64 ± 1.14 (moderate disease
activity). Twelve (13%) patients had a risk of fall according
to TPOMA (TPOMA score ≤ 24).

Twenty (22%) patients had hip pain, 51 (57%) patients
had knee pain and 55 (62%) patients had foot pain. There
were no significant differences between the patients with risk
of fall in terms of number of patients with or without hip pain
(3 vs 6; p = 0.735), knee pain (2 vs 7; p = 0.722) and foot pain
(9 vs 0; p = 0.093). Twenty-seven (30%) patients had ≥ 1 foot
deformities. Among the patients with foot deformity, 18
(67%) patients had two foot deformities. Thirteen (15%)
patients had hallux valgus, 14 (16%) patients had pes plano-
valgus, four (4%) patients had hammer toe and one (1%)
patient had claw toe. There were no statistically significant
differences between the patients with and without risk of fall
in terms of demographic data, disease duration, streoid use,
falling history and for general health.

Although number of swollen/tender joints and NRS for
hip and knee pain was higher, there were no statistically
significant differences between the groups (Table). The risk
for fall group showed higher mean CRP level, RF level,
DAS28 score and duration of morning stiffness than the non-
fall risk group, yet there were no statistically significant
differences between the groups.

The patients with risk of fall had a higher HAQ score
(2.55 ± 1.54 vs 1.14 ± 1.12; p = 0.009), NRS for foot pain
(4.08 ± 1.44 vs 2.62 ± 2.51; p = 0.012) and number of foot
deformities (1.41 ± 1.67 vs 0.55 ± 1.11; p = 0.009) than those
without risk of fall (Figure). Twenty-five (92%) patients
with foot deformities had foot pain (p = 0.018). There were
correlations between the TPOMA scores and HAQ scores (r
= -0.278; p = 0.019), foot pain NRS (r = -0.264; p = 0.013)
and number of foot deformities (r = -0.374; p = 0.001).

Nine (10%) patients reported at least one fall during the
preceding 12-month period. There were no significant differ-
ences between the patients with or without fall report in terms
of NRS for foot pain (2.75 ± 2.23 vs 2.84 ± 2.28; p = 0.963)
and the number of foot deformities (0.25 ± 0.46 vs 0.38 ±
0.66; p = 0.679). There was no significant difference be-
tween the patients with fall report in terms of percentage of
the patients with foot pain (p = 0.794) and foot deformity (p
= 0.743).
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the patients with risk of fall. The risk of fall scores were
negatively correlated with the NRS for foot pain and number
of foot deformities. To the best of our knowledge, this is the
first study that investigated the relationship between foot
pain/deformities and the risk of fall in patients with RA.

Kaz Kaz et al (1) found that the risk of fall was 89% in
the patients with RA. In the present study, the risk of fall was
found to be 13% using TPOMA. Low risk of fall in this
study could be explained by the exclusion criteria of the
study that included other risk factors for falls in addition to
low mean age of the patients involved in the study.

It has been reported that chronic musculoskeletal pain
increases the risk of fall (13, 14). Foot pain is a risk factor
for falls in relation to immobility, muscle weakness, slowed
reaction time, gait and balance disturbances (2, 3, 15–18). In
the present study, NRS for foot pain – not hip or knee pain –
was found to be associated with risk of fall in the patients
with RA. This result is similar to the data presented by
Grondal et al (8) who demonstrated that pain in the lower
extremity is a risk factor for fall in patients with RA.

Rheumatoid foot commonly manifests in the joints of
the forefoot in the early stages, and midfoot and hindfoot in
the later stages of the disease. Foot involvement results in
foot deformity in the majority of the patients within 10 years
of the disease (9). Once hallux valgus has developed, a
simple biomechanical model can explain that the deformity
will probably progress. A severe valgus deformity of the foot
occurs in 10 to 30% and lowering of the medial longitudinal
arch in 50% of patients with chronic RA (19). The incidence
and severity of foot deformities in patients with RA increase
in the chronic stages (9, 20). In this study, the percentage of
patients who had foot deformities was low. Fifteen per cent
of the patients in this study had hallux valgus, 16% of the
patients had pes planovalgus. This low percentage of pa-
tients with foot deformities may be explained by short
disease duration (eight years) of the patients in this study.

Lower limb disability is a risk factor for falls in the
patients with RA (2). The foot is the most important part of
the lower extremity causing reduced walking capacity (8).
The varying degrees of foot joints destruction associated with
RA result in lower limb disability in relation to postural
instability, gait and balance disturbances (2, 3, 5, 9, 19, 21,
22). Data presented in the present study demonstrated that
there was also a positive correlation between the number of
foot deformities and risk of fall in the patients with RA.

Foot deformities are common conditions that may lead
to considerable pain and disability (23). In this study, almost
all of the patients with foot deformities had foot pain. The
number of patients with foot deformities without foot pain
was very low. This result is consistent with the data pre-
sented by Yamagiwa et al (24) who demonstrated that both
inflammatory and mechanical factors are thought to be
important drivers of foot-related impairment and disability in
patients with RA.
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Table: Demographic and clinical characteristics for rheumatoid arthritis
patients with or without risk of fall

Risk of fall No risk of fall p-value
(n = 12) (n = 77)

Age (year) 50.16 ± 16.45 46.32 ± 12.67 0.478
Gender, n (%) Female 11 (12.3%) 64 (71.9%) 0.682

Male 1 (1.1%) 13 (14.6%)
BMI (kg/m2) 27.28 ± 5.84 27.06 ± 5.25 0.914
Disease duration (year) 7.58 ± 8.63 7.87 ± 6.77 0.607
RF (IU/mL) 48.83 ± 57.92 39.05 ± 27.83 0.568
ESR (mm/h) 43.10 ± 17.92 48.19 ± 19.98 0.463
CRP (mg/dL) 1.40 ± 1.67 0.93 ± 1.03 0.574
DAS28 score (0−10) 5.30 ± 1.06 4.54 ± 1.13 0.070
Morning stiffness (minute) 64.70 ± 81.21 27.90 ± 44.18 0.124
Swollen joint count (0−28 joints) 2.20 ± 2.52 1.57 ± 2.98 0.154
Tender joint count (0−28 joints) 9.90 ± 8.13 5.53 ± 5.24 0.068
Falling history 3 (25%) 6 (8%) 0.066
HAQ score (1−4)* 2.55 ± 1.54 1.14 ± 1.12 0.009
General health NRS (0−10 cm) 3.95 ± 2.47 3.95 ± 2.26 0.968
NRS for hip pain (0−10 cm) 0.91 ± 1.83 0.59 ± 1.55 0.468
NRS for knee pain (0−10 cm) 2.87 ± 3.07 2.59 ± 2.79 0.821
NRS for foot pain (0−10 cm) 4.08 ± 1.44 2.62 ± 2.51 0.012
Number of both feet deformities 1.41 ± 1.67 0.55 ± 1.11 0.009

BMI: body mass index; RF: rheumatoid factor; ESR: erythrocyte sedimentation
rate; CRP: C-reactive protein; DAS28: Disease Activity Score in 28 joints;
HAQ: Health Assessment Questionnaire; NRS: numeric rating scale. *Higher
HAQ score indicates higher disability.

Figure: Comparison of numeric rating scale (NRS), Health Assessment
Questionnaire (HAQ) values and number of both feet deformities
for rheumatoid arthritis (RA) patients with or without risk of fall.
Although the NRS (knee-hip-foot) values were higher in RA
patients with risk of fall, it reached significance only in the NRS for
foot (**p < 0.05). There were significant differences between the
groups regarding HAQ score and number of feet deformities.

DISCUSSION
Due to the high risk of falls, it is important to highlight risk
factors that may be modified to prevent falls in patients with
RA. The aim of this study was to investigate whether there
was a relationship between foot pain/deformities and risk of
fall in the patients with RA. Results of this study showed that
12 (13%) patients had risk of fall. Numeric rating scale for
foot pain and number of the foot deformities were higher in
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In the current study, there were no significant dif-
ferences in patients with or without risk of fall in terms of
increases in acute phase reactants, swollen joint count, RF
and DAS28 score. These results are consistent with the data
presented by several authors (1, 7, 25) who demonstrated no
correlation between objective measures of disease activity
(increases in acute phase reactants and swollen joint count)
and risk of fall. Impaired general health (5–7) and increasing
HAQ disability score (1, 4–7, 25) are significantly associated
with an increased risk of fall. In this study, impaired general
health and increasing HAQ disability score were also signi-
ficantly associated with an increased risk of fall.

Armstrong et al (2) found the incidence of fall to be
34%. In the present study, nine (10%) patients reported at
least one fall during the preceding 12-month period. Low fall
report in the present study could be explained by the afore-
mentioned exclusion criteria of the study in addition to the
low mean age of the patients. Retrospective studies seem to
under-estimate the prevalence of falls because patients
gradually tend to forget their falls (26). This could also be
another reason for the low fall report in our study. In the
present study, there were no significant differences in NRS
for foot pain and the number of foot deformities between the
patients with or without fall report in the previous one year.
This result could be explained by foot pain/deformities in this
study reflecting the current status and not including the
previous one year.

Early diagnosis and better control of disease activity
could prevent deformities and falls. In the present study, all
of the patients had taken disease-modifying anti-rheumatic
drugs and a substantial number was on biologic drugs.
Although both groups have taken drug treatment, DAS28
score was high. It perhaps could reflect inadequate or too late
treatment.

CONCLUSION
The results of this study demonstrate that RA patients with
foot pain/deformities have higher risk of fall. We suggest
that early diagnosis and better control of disease activity
could prevent foot pain/deformities in order to reduce the risk
of and the burden of falls. However, further well-designed
prospective studies with a larger number of patients are
needed to confirm this result.
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