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Falls and Related Factors in Female Patients with Rheumatoid
Arthritis

Romatoid Artritli Kadin Hastalarda Disme ve lliskili Faktérler

@ Halime Kibar, ® Derya Bugdayci
istanbul Physical Medicine and Rehabilitation Training and Research Hospital, Clinic of Physiotherapy and Rehabilitation, istanbul, Ttirkiye

Abstract

Obijective: Falls are associated with significant mortality, morbidity, and loss of function. It has been shown that the risk of falls is increased
in patients with rheumatoid arthritis (RA). The purpose of the study was to evaluate the prevalence of falls in female RA patients and its
association with clinical data, disease-related outcomes, functionality, and balance.

Materials and Methods: Ninety-four female patients included in this cross sectional observational study. The following were recorded: age,
disease duration, body mass index, visual analog scale (0-100 mm), medication, disease activity score-28, Health Assessment Questionnaire,
6-meter walking time, Berg balance scale (BBS), use of a walking aid, and lower extremity arthritis. Patients were asked about falling in the
past 12 months. In addition, it was questioned whether the patients had a fear of falling. The relationship between falls and patient data
was investigated. Data on patients with and without a history of falling were compared.

Results: Ninety patients completed this study. Thirty percent of the patients had at least one fall in the last 12 months, and 52% had a fear
of falling. Falls were correlated positively with balance problems. There was a significant difference in age, fear of falling, and BBS values
between the patients with and without a history of falling. There were no differences in disease activity, pain, body mass index, medications,
and functional parameters.

Conclusion: Awareness should be raised about falling in patients with RA. We suggest that balance should be evaluated to predict fall risk
in patients with RA. Elderly patients with RA need to be followed more carefully, as falls will increase with age. Since the risk of osteoporosis
is higher in RA, precautions should be taken to prevent falling and any problems it may cause.
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Amag: Disme ciddi mortalite, morbidite ve fonksiyon kaybiyla iliskilidir. Romatoid artritli (RA) hastalarda disme riskinin arttigi gosterilmistir.
Calismanin amaci kadin RA hastalarinda diisme prevalansi ve bunun klinik veriler, hastalikla iliskili sonuclar, islevsellik ve denge ile iliskisini
degerlendirmektir.

Gereg ve Yontem: Kesitsel gbzlemsel calismaya 94 kadin hasta dahil edildi. Yas, hastalik stresi, vicut kitle indeksi, visuel agri skalasi (0-100
mm), ilag kullanimi, hastalik aktivite skoru-28, Saglik Degerlendirme Anketi, 6 metre ylrlime slresi, Berg denge skalasi (BBS), ylrime
yardimaisi kullanimi alt ekstremite artriti kaydedildi. Hastalara son 12 aydaki diismeleri soruldu. Ayrica hastalarin diisme korkusu olup olmadigi
da sorgulandi. Dusmeler ile hasta verileri arasindaki iliski arastirildi. Disme OykUsu olan ve olmayan hastalarin verileri karsilastirildi.

Bulgular: Doksan hasta bu calismayl tamamladi. Hastalarin %30'unda son 12 ayda en az bir kez dlisme yasanmis, %52'sinde ise disme
korkusu mevcuttu. Dismeler denge problemi ile pozitif yonde iliskiliydi. Diisme GykUst olan ve olmayan hastalar arasinda yas, disme korkusu
ve BBS degerleri agisindan anlamli fark vardi. Hastalik aktivitesi, agri, viicut kitle indeksi, ilaglar ve fonksiyonel parametreler arasinda fark
bulunmadi.

Sonug: RA'll hastalarda disme konusunda farkindalik artirimalidir. RA hastalarinda disme riskini dngormek igin dengenin ve disme
korkusunun degerlendirilmesi gerektigini dneriyoruz. Yas arttkca dismeler artacagindan yasl RA'll hastalarin daha dikkatli takip edilmesi
gerekir. RA'da osteoporoz riski daha yiksek oldugundan diisme ve yol acabilecegi problemler olusmadan énlem alinmalidir.

Anahtar kelimeler: Denge, diisme, kadin, romatoid artrit
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Introduction

Rheumatoid arthritis (RA) is a systemic inflammatory autoimmune
disease characterized by painful, swollen joints that can severely
impair physical function (1). RA'is 3:1 more common in women
than men (2). Joint damage and deformity, muscle weakness,
pain, and balance problems may occur in RA. These affect gait
and mobility and increase the risk of falls (3-5). It has been
previously reported that patients with RA have a higher risk of
falling than the healthy population (6).

Falls are associated with mortality and morbidity and the need
for early care. History of falls, gait deficit, balance disorder,
use of assistive devices, and arthritis are risk factors for falling
(7). Patients with RA from illness or corticosteroid-induced
bone fragility are at greater risk of fracture and fall-related
complications than the general population (8,9). The experience
of falls may also result in a fear of falling, which has been linked
to a lack of physical activity (10,11).

It is critical to assess the likelihood of falling and identify the
risk factors for falling for these reasons. If fall-related factors
are identified, measures can be taken. While some factors
were found to be similar in previous studies, some results were
different (6,12,13). It was stated that there was no complete
standardization and there were few studies on this subject. This
revealed the need for more studies.

The aim of this study was to evaluate falls in the last 12 months
in female RA patients and their association with clinical data,
disease-related outcomes, functionality, and balance.

Materials and Methods

Ninety-four female patients with RA who were admitted to
the out-patient clinic between February 2023-May 2023 were
included consecutively in this cross-sectional observational study.
4 patients were missing data. Ninety patients completed study.
We performed a face to face interview and physical examination.
All patients were previously diagnosed according to the
American College of Rheumatology 1987 or 2010 diagnostic
criteria patients >18 years with a good mental capacity were
included in the study.

Exclusion criteria were having cognitive problems, diabetic
foot, infection in lower extremities, vertigo, Parkinson, use of
psychiatric drugs, lower extremity traumatic problems and
surgical procedures.

Demographic and clinical features were recorded. Age, disease
duration, body mass index (BMI) and medication were recorded.
Disease activity score-28 (DAS-28) was calculated with an
erythrocyte sedimentation rate (ESR) for disease activity.
Patients were asked about falling in the past 12 months. In
addition, it was questioned whether the patients had a fear of
falling or not.

The use of walking aid by the patients was questioned. The lower
extremity arthritis (hip, knee, ankle, foot) joint involvements of
the patients were asked and recorded.

Functions were measured by the Turkish version of Health
Assessment Questionnaire (HAQ), a 6-meter walking test (14).
The Turkish version of Berg balance scale (BBS) was used for
balance assessment (15). A visual analog scale (VAS, 0-100 mm)
was used for the patient’s pain assessment.

We evaluated the prevalence of falls in female RA patients
and its association with clinical data, disease-related outcomes,
functionality, and balance.

Patients with RA were divided into 2 according to their history of
falling in the last year: fallers and non-fallers. The characteristics
of these groups were compared.

This study Bakirkdy Dr. Sadi Konuk Training and Research
Hospital Clinical Research Ethics Committee and written
informed consent was obtained from the patients (decision no:
2023-01-30, date: 09.01.2023). All procedures were designed
with the Helsinki Declaration.

Statistical Analysis

Statistical analysis are made using SPSS version 22.0 package
program. Descriptive statistics are summarized as mean and
standard deviation. Categorical variables is presented by using
percentages. The suitability of variables to normal distribution
was examined using analytical methods (Anderson-Darling
test) and verified with visuals. Normally distributed continuous
data were compared with 2 Sample’s t-tests, non-normally
distributed continuous data were compared with Mann-Whitney
U test and Fisher's exact test. Pearson Correlation test was used
in correlation analysis. Multiple regression analysis and binary
logistic regression analysis were performed. The p-value is taken
as 0.05 in all statistics.

Results

The demographic and clinical characteristics are shown in Table
1. Correlations between falls in the last 12 months and other
clinical and disease parameters are shown in Table 2. 33% of the
patients had at least one fall in the last 12 months, and 52% had
a fear of falling. Falls were correlated positively with BBS.

Table 3 presents to compare fallers and non-fallers. There was
a significant difference in age, corticosteroid use, fear of falling
and BBS values between the 2 groups.

Discussion

In this study, factors associated with falls were investigated
in female patients with RA and the data of patients with and
without a history of falling in the last 12 months were compared.
We found that 33% female patients with RA had at least one
fall in the last 12 months, and 52% had a fear of falling. We
found a relationship between only falls and balance. When we
compared the parameters of fallers and non-fallers, we found a
difference between the two groups’ age, balance scores, fear of
falling and corticosteroid use.
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Table 1. Characteristics of patients

Age (years) (mean£SD) 55.5£12.75
Disease duration (years) (meantSD) 12.51+£9.66
BMI (kg/cm?2) (mean+SD) 28.6+5.6
ESR (mm/hour) (mean+SD) 24.12+19.43
DAS-28 (mean+SD) 3.76+1.26
VAS (0-100 mm) (mean+SD) 49.01+6.79
HAQ (mean+SD) 0.73+0.56

6 mt walking time (second) (mean£SD) 7.89+4.8
BBS (mean+SD) 49.01+6.79

Walking aid (no/yes) (%)

80/10 (91/9)

Falls history in the last year (no/yes) (%)

60/30 (67/33

Fear of falling (no/yes) (%)

43/47 (48/52

Low extremity arthritis (no/yes) (%)

Syn DMARDSs/biy DMARDSs (%)

( )
( )
55/35 (71/39)
74/16 (82/18)

Corticosteroids (no/yes) (%)

49/41 (55/45)

balance scale, Syn: Synthetic, Biol: Biological, DAS-28: Disease activity score-28

Data are means, BMI: Body mass index, ESR: Erythrocyte sedimentation rate, VAS: Visual analog scale, HAQ: Health Assessment Questionnaire, mt: Meter, BBS: Berg

Table 2. Multiregression analysis and odds ratios

Coefficients

Term Coef SE coef z-value p-value |VIF Odds ratio | 95% Cl

Constant 8.6 6.99 1.23 0.219

Disease duration (years) -0.068 0.0375 -1.81 0.07 1.81 0.9343 (0.8680, 1.0056)
VAS (mm/100) -0.0214 0.0173 -1.24 0.217 2.57 0.9788 (0.9461, 1.0126)
DAS-28 -0.162 0.426 -0.38 0.704 3.56 0.8508 (0.3694, 1.9598)
ESR 0.028 0.0199 1.41 0.159 1.66 1.0284 (0.9891, 1.0693)
HAQ 0,477 0.725 0.66 0.51 2.08 1.6119 (0.3894, 6.6722)
Age (years) 0.0227 0.0355 0.64 0.522 2.07 1.023 (0.9543, 1.0966)
6 mt walking time (sn) 0.0652 0.0969 0.67 0.501 1.88 1.0673 (0.8828, 1.2905)
BMI -0.0558 0.0514 -1.09 0.277 1.14 0.9457 (0.8552, 1.0458)
BBS -0.196 0.104 -1.88 0.06 4.32 0.8222 (0.6704, 1.0083)
Walking aid -1.89 1.6 -1.18 0.239 2.85 0.1517 (0.0066, 3.4958)
Fear of falling 0.919 0.67 1.37 0.17 1.36 2.5062 (0.6746, 9.3100)
Low ekstremity arthritis 0.6 0.696 0.86 0.388 1.51 1.8229 (0.4657, 7.1358)
Syn DMARDs/biol DMARDs | 1.107 0.887 1.25 0.212 1.62 3.0249 (0.5320, 17.1981)
Corticosteroids 0.992 0.675 1.47 0.142 1.45 2.6954 (0.7173, 10.1284)
Model summary

Deviance Deviance | AIC AlCc BIC Area under

R-Sq R-Sq (adj) ROC curve

99.17% 73.86% 60.95 92.48 135.95 1

Binary logistic regression: falls in the previous year versus BBS

Coefficients

BBS

Term Coef SE coef z-value p-value VIF

Constant 6.91 2.25 3.07 0.002

BBS -0.1562 0.046 -3.4 0.001 1

Data are means, BMI: Body mass index, ESR: Erythrocyte sedimentation rate, VAS: Visual analog scale, HAQ: Health Assessment Questionnaire, mt: Meter, BBS: Berg
balance scale, Syn: Synthetic, Biol: Biologi, DAS-28: Disease activity score-28
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The frequency of falls in RA was found in different ranges in
different studies. In studies in other countries, falls in patients
with RA in the last 12 months were and 48.8% in Brazil, 28% in
Japan and 28% in Turkiye (12,13,6). In a one-year prospective
study in Germany, 20.2% of patients with RA had a fall
experience (16). We think that the wide range in the literature
is related to the habits and life-styles of societies. Factors such as
nutrition, exercise and social support can affect falls. In addition,
the methodology of the studies and the heterogeneity in the
inclusion criteria affect the rates. For example, the inclusion of
patients with vertigo may affect the rate of falls. In our study,
patients diagnosed with vertigo and Parkinson’s were excluded
from the study. In general, although female patients are high in
all studies on RA, our study only included women.

We identified a fear of falling in 52% of the patients. The fear
of falling in patients with RA was reported 65.5% and 74.5% in
previous studies, respectively (6,17). There was no relationship
between the fear of falling and falls, but there was a difference
between the fear of falling and the patient’s fall history. The rate
of fear of falling in the fallers was higher.

Balance has been defined as a multidimensional domain of muscle
function, one of the most important indicators for predicting
falls (7,18). Our study suggests that balance impairment may
be a determining factor in falling. This result was compatible
with the literature (6,18). We found that the balance evaluation
of non-fallers was better than fallers. In the previous studies,
BBS was used for balance assessment like our study. There are
studies with the same result as our study (6,17). However, it was
also stated that there is no difference between the balance of
fallers and non-fallers (12,13). Toprak et al. (19) reported that
balance disorders cause inactivity in patients with RA, which in
turn increases the risk of falling and osteoporosis (19). They also
stated that lower extremity problems may have increased the risk
of balance disorder. We could not find a relationship between
falling and lower extremity arthritis. We also compared lower
extremity arthritis of fallers and non-fallers patients but found
no difference. In addition, we could not determine a relationship
between falling and the use of a walking aid and could not find
a difference between the use of walking aids in the 2 groups.
We did not found relationship between patients’ age, disease
duration, disease activity and falls. Lourenco et al. (12) found
the same result. Mikos et al. (20) stated that they did not
find a relationship between falls and the disease duration.
However, when we compared fallers and non-fallers, there was
a difference in their ages. The average age of fallers was higher
than non-fallers. There was no difference between disease
duration. Wiegmann et al. (21) also reported the same results.
However, in other studies, no difference was found between
age and disease duration of fallers and non-fallers (6,13).

We evaluated ESR as an indicator of inflammation in patients
and calculated disease activity with DAS-28. We did not found
difference between the patients’ inflammation and DASs. The
same result was found in other studies where inflammation
and disease activity were evaluated by the same method (6,13).
Wiegmann et al. (21) evaluated disease activity with CRP and

they found no difference between the disease activity of the
two groups. Zonzini et al. (17) evaluated disease activity with
clinical disease activity index and found that the disease activity
of with recurrent fallers was higher than non-fallers (17).

We found no relationship between falls and pain. Mikos et al.
(20) did not found any relationship between falls and pain, too.
While on the other hand Akyol et al. (6) stated that the pain of
the fallers were higher than non-fallers. Akyol et al. (6) included
only RA patients using biological agents in their studies. We
included patients in our study without discrimination in terms
of biological disease-modifying anti-rheumatic drugs (DMARDs),
synthetic DMARDs and corticosteroid use. There was no
relationship between falls and patients’ medications. When we
compared the medications of patients, there was no difference
in the use of biological DMARDs and synthetic DMARDs, but
there was a difference in the use of corticosteroids. The rate
of corticosteroid use was higher in faller group. Inflammation
levels may actually be higher in the group using corticosteroids,
and pain and disease activity may be suppressed due to the
level of inflammation with corticosteroid use. Thus, there may
be no difference in these parameters between fallers and non-
fallers. It is known that corticosteroids have affects negatively
on bone density and muscle mass. However, in our study, no
measurements or evaluations were made regarding muscle
density, muscle strength or bone mineral evaluation. This
constitutes a limitation in our study. For this reason, we cannot
comment on how corticosteroids affect falls.

We evaluated the functionality of patients with HAQ and 6
meter walking time. We did not find a relationship between
functionality and falls. We also did not find a difference when
we compared the functionality of fallers and non-fallers. HAQ
was used as a method of evaluation in functionality in previous
studies. However, when the relationship between falls and
functionality was investigated, different results were found
(12,16,20). When the results of fallers and non-fallers were
compared, Zonzini et al. (17) and Akyol et al. (6) found that the
functionality of non-fallers was better. But, in parallel with our
results, it was shown that there was no difference in the two
groups (12,14).

We did not found relationship between falls and BMI. We found
no difference between the BMI values of fallers and non-fallers.
The same result was found in previous studies (13,16,17).
But, Akyol et al. (6) found that the BMI value of fallers was
significantly higher than non-fallers.

This study has some strengths and limitations. In a study on
balance, Bouchaala et al. (22) reported that balance was
affected by the stiffness of the ecliptic during the hours of the
day. In our study, patients were evaluated between the hours
of 9-12 in the morning. We find our study strong in this aspect.
The first limitation of the study was designed as a cross-sectional
one. For this reason, a cause-and-effect relationship cannot be
established. The second limitation is that the study did not have
a control group. We included only female patients in our study
because most of our patients were women. Analyses of male
patients might show different results.
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Conclusions

As a result, awareness should be raised about falls in patients
with RA. RA patients are already at risk for osteoporosis because
of their disease. While the risk of falling in the normal population
increases in elderly patients, elderly patients with RA should
be followed more closely. This is essential for the prevention
of fractures and subsequent complications. We suggest that
balance should be evaluated to predict fall risk in RA patients.
Patients should be informed about falls and medical and social
precautions should be taken. In particular, corticosteroid use and
the follow-up should have been made considering the risk of
falling. It is important in preventing falls and their consequences.
There were no declared conflicts of interest that would have
affected this article.
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