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Prevalence and Associated Factors for Falls in Women
with Established Inflammatory Polyarthritis
ANNA E. OSWALD, STEPHEN R. PYE, TERENCE W. O’NEILL, DIANE BUNN, KARL GAFFNEY, 
TARNYA MARSHALL, ALAN J. SILMAN, and DEBORAH P.M. SYMMONS

ABSTRACT. Objective. To determine the one-year period prevalence and factors associated with falls in a commu-
nity based cohort of women with established inflammatory polyarthritis (IP).
Methods. The Norfolk Arthritis Register is a primary-care based inception cohort of subjects with IP
aged 16 years and over. At the 10-year visit, subjects completed the Health Assessment Questionnaire
(HAQ) and were examined for both active and inactive joint involvement. A subset of subjects was
invited to complete a questionnaire about falls in the previous 12 months and questions about putative
risk factors for falls. Logistic regression was used to determine whether there was any association
between falls in the previous year and both putative disease and non-disease related risk factors.
Results. Of the 316 women (mean age 59 yrs) who completed the falls questionnaire, 34% reported a
fall in the previous year. Falls were more frequent in those over age 75 years, although there was no
significant linear increase in risk with age. Swollen joint count [per 10 joints, odds ratio (OR) 1.7; 95%
confidence interval (CI) 1.0, 2.8] and increasing visual analog scale pain score (per 10 mm, OR 1.1;
95% CI 1.0, 1.2) were associated with an increased risk of falls. Those who fell had higher overall HAQ
scores (OR 1.7; 95% CI 1.3, 2.3) as well as higher scores for all of the individual domains of the HAQ
(OR 1.7 to 2.2). Similarly, low levels of outdoor physical activity (OR 3.3; 95% CI 1.7, 6.5), impaired
vision (OR 2.7; 95% CI 1.2, 6.3), and impaired general health (OR 2.9; 95% CI 1.7, 4.8) were associ-
ated with an increased risk of falls. In a multivariate model, HAQ score, low levels of physical activi-
ty, impaired vision, and impaired general health were independently linked with falls. Sixty-one percent
of subjects with 3 of these risk factors had reported a fall in the previous year.
Conclusion. In this inception cohort of women with longstanding IP, one in 3 reported falling in the
previous year. Using a simple measure, a group that had particularly high risk can be identified.
(First Release Feb 15, 2006; J Rheumatol 2006;33:690–4)
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Rheumatoid arthritis (RA) is a serious and debilitating form of
arthritis affecting about 1% of the adult population1.
Complications related to RA include an increased risk of hip
fracture2-4. In part this may be a consequence of reduced bone
mass in patients with the disease5-9. Other factors that influ-

ence bone strength such as bone quality may also be impor-
tant10. Fractures, however, occur as a result of an interaction
between increased bone fragility and trauma typically due to
falls. Data from clinic based studies suggest that about one in
3 adults with RA fall each year11-13. The fall risk in RA may
be in part related to the joint abnormalities, muscle wasting,
and functional impairment linked with the disease.

To date, there are few studies that have looked at risk fac-
tors for falling in subjects with inflammatory arthritis includ-
ing assessment of joint counts and functional ability. In a
recent clinic based study we showed that lower limb disabili-
ty was a risk factor for falls in RA13. In a survey of 128
women with RA in the United States, there was no association
between falls, pain intensity, or total joint count12. Knowledge
of risk factors for falls is potentially important — identifica-
tion of individuals at high risk may help target prevention
measures such as exercise programs or assistive devices.

The aims of our study were to determine the one-year
period prevalence of falls and to identify the contribution of
both arthritis related and other host factors that are associat-
ed with falls in women with established inflammatory poly-
arthritis (IP).

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2006. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


691Oswald, et al: Prevalence of falls

MATERIALS AND METHODS 
Subjects. Subjects had been recruited for participation in the Norfolk Arthritis
Register (NOAR), a primary-care based inception cohort of subjects aged 16
years or older with early IP. Detailed methods have been published14. In the
NOAR program, subjects are referred from primary care physicians or
rheumatologists if they have evidence of 2 or more swollen joints that have
persisted for at least 4 weeks, with onset since January 1, 1989. The current
analysis included only those subjects who, at their 5th anniversary review, had
either cumulatively satisfied the 1987 American Rheumatology Association
criteria for diagnosis of RA15 (either by satisfying 4/7 items or by meeting the
classification tree criteria) or had been given a consultant diagnosis of RA,
undifferentiated IP, psoriatic arthritis, or post-viral arthritis to explain their
symptoms. Patients were not followed beyond 5 years, and thus were not invit-
ed to complete the bone health questionnaire if their disease had gone into
spontaneous longterm remission. Spontaneous remission was defined as no
inflamed joints at the 3rd or 5th anniversary and not taking disease modifying
antirheumatic drugs (DMARD) or steroids. This study includes patients regis-
tered from 1990 to 1994 who have been followed for 10 years.

Arthritis assessment. At the 10-year anniversary visit, subjects were assessed
by one of a team of metrologists (all research nurses) trained to take a stan-
dardized history. They also performed a joint examination and indicated on a
mannequin the presence of swollen, tender, and deformed joints. All the
metrologists had been trained in joint assessment and undertook periodic
assessment in groups to ensure standardization. Height and weight were
assessed at the 10th anniversary visit. Subjects were assessed for other disease
severity factors including a 100 mm visual analog scale (VAS) for pain, where
0 mm indicates no pain and 100 mm indicates severe pain, and completed the
8-domain (dressing and grooming, rising, eating, walking, hygiene, reach,
grip, and activities) functional Health Assessment Questionnaire (HAQ)16.
For each question subjects were asked to report their ability to perform a par-
ticular activity (without any difficulty/with some difficulty/with much diffi-
culty/unable to do). In addition patients were asked whether they used
aids/devices or required help from another person. Each question is scored
from 0 to 3. The final score for each domain is the maximum score for that
domain. The scores are summed and divided by 8 to give an overall score. The
HAQ is a widely used measure of function and has been extensively tested for
reliability and validity16,17.

Falls questionnaire. A consecutive sample of women who reached their 10th
anniversary visit between April 2000 and December 2004 were invited to
complete a questionnaire that included the question: “Have you fallen in the
past 12 months?” They were asked also a number of questions about factors
that may be related to fall risk. These included: (1) “How would you describe
your vision?” (response set: well without spectacles, well with spectacles,
cannot see well even with spectacles, registered as partially sighted/blind); (2)
overall general health status by the question “How would you describe your
general health at this moment?” (response set: very good, good, satisfactory,
not so good, poor); and current exercise level by the question “How much
time do you typically spend walking or on a bicycle out of doors each day?”
(response set: none, less than a half hour, one-half to 1 hour, or at least 1
hour). They were asked also about age at menarche, menopause, and use of
hormone replacement therapy. Individuals who reported a fall were asked also
about circumstances of their fall including site (response set: indoors/out of
doors), whether or not they sustained any form of injury including bruising or
abrasion, and whether or not they had sustained a fracture. Ethical approval
for all aspects of the study were obtained from the Norwich Local Research
Ethics Committee.

Analysis. Body mass index (BMI) was calculated by dividing weight in kilo-
grams by the square of height in meters. Vision was categorized as “poor” if
the subject graded her ability to see as “cannot see well even with spectacles”
or “registered as partially sighted/blind.” General health was categorized as
“impaired” for responses of “not so good” and “poor.” Responses to the ques-
tion regarding daily outdoor walking or cycling were categorized as “any” if
a subject reported participating in less than a half hour, one-half to 1 hour, or
at least 1 hour of activity. The frequency of falls was determined by age band.

Logistic regression was used to determine the association between falls in
the previous year and the putative risk factors for falls with adjustments made
for age. Multivariate analysis permitted an assessment of combinations of risk
factors to determine their independent association with falls. All analyses
were performed using Stata version 8.2 (StataCorp LP, College Station, TX,
USA)18.

RESULTS
Subjects. In all, 316 women, mean age 59.0 years [standard
deviation (SD) 13.2] and mean BMI 26.6 kg/m2 (SD 5.2)
completed the falls questionnaire. This represented 47% of
subjects who had completed the 10th anniversary visit
between April 2000 and December 2004. Subject characteris-
tics are shown in Table 1. Fourteen percent of women report-
ed no daily outdoor walking or cycling and 52% reported ever
having smoked. Vision was rated as “poor with spectacles” or
“partially blind/blind” by 8%, and general health was rated as
either “not so good” or “poor” by 27% of subjects. The mean
age at menarche was 12.7 years. Of the 77% of women who
were no longer menstruating, mean age at natural menopause
was 49.0 years.

Disease characteristics are shown in Table 2. By the 5th
anniversary visit, 71% met criteria for RA. Mean disease
duration was 10.7 years (SD 0.8). The mean number of
swollen, tender, and deformed joints was 3.2, 7.4, and 4.7,
respectively, while the mean number of swollen and tender

Table 1. Subject characteristics. Values are mean (SD) unless otherwise
stated.

Variable Women, N = 316

Age at interview, yrs 59.0 (13.2)
Body mass index, kg/m2 26.6 (5.2)
Age at menarche, yrs 12.7 (1.6)
Age at natural menopause, yrs 49.0 (6.7)
Fallen in the past 12 months, % 33.5
Daily walking or cycling outdoors, % 85.7
Ever smoked, % 51.7
Poor vision*, % 7.9
Not so good/poor general health, % 26.7
Ever used hormone replacement therapy, % 38.5

* Poor vision even with spectacles or registered partially sighted/blind.

Table 2. Disease related characteristics. Values are mean (interquartile
range) unless otherwise stated.

Variable Women, N = 316

Disease duration, yrs 10.7 (10.2, 11.0)
No. of swollen joints, 0–51 3.2 (0.0, 5.0)
No. of tender joints, 0–51 7.4 (0.0, 13.0)
No. of both swollen and tender joints, 0–51 2.1 (0.0, 3.0)
No. of deformed joints, 0–51 4.7 (0.0, 5.0)
HAQ score, 0–3 1.0 (0.3, 1.8)
VAS pain score, 0–100 mm 38.1 (15.0, 57.0)
Satisfied ARA criteris15 by 5 yrs (4/7 definition), % 70.7
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joints was 2.1. Mean HAQ score was 1.0 and VAS pain score
38.1 mm. There was no significant difference in age, HAQ
score, swollen, or tender or deformed joint count between
those who had completed the falls questionnaire during the
time of survey and those who had not.

Fall frequency. In total, 106 (34%) women reported a fall in
the previous 12 months. The frequency of falls did not change
significantly with age, until age 75 years and over, when the
frequency increased to 49% (Figure 1); thus compared to
women under age 75, those aged 75 and over, perhaps not sur-
prisingly, had a significantly higher risk of falling (OR 2.0;
95% CI 1.0, 4.1). Fifty-six (53%) reported that their fall had
occurred indoors. Of the 102 subjects who provided informa-
tion, 71 (70%) reported that they had sustained some form of
injury, while 9 reported having broken a bone.

Factors associated with falls. There were a number of both
disease and non-disease related factors related to fall risk.
Compared to those with “satisfactory” or “good health,” those
who reported “not so good” or “poor health” had an increased
risk of falls (OR 2.9). Poor vision (OR 2.7) and low physical
activity levels (OR 3.3) were also associated with an increased
risk of falls (Table 3).

Increasing pain score (per 10 mm change; OR 1.1) was
associated with an increased fall risk. In terms of joint counts,
swollen (per 10 joints; OR 1.7) but not tender or deformed
joint count was associated with falls (Table 3). Subgroup
analysis restricted to involvement of lower limb joints with
any individual knee, hip, ankle, and foot involvement sug-
gested no association with falls, apart from knee tenderness
(OR 1.9; 95% CI 1.1, 3.4) and knee deformity (OR 2.1; 95%
CI 1.0, 4.4).

Increasing HAQ score (per unit change) was linked with an
increased risk of falls (OR 1.7; 95% CI 1.3, 2.3). Of the 8 indi-
vidual HAQ domains, scores ≥ 1 (corresponding with
response of at least some difficulty), all were linked with an
increased risk of falls (OR 1.7 to 2.2; Table 4).

Multivariate analysis. As a number of factors investigated

contributed to fall risk, their combined contribution was
assessed using multivariate logistic regression analysis. After
adjusting for age, the following variables remained signifi-
cant: overall HAQ score (≥ 1), poor vision, low levels of
physical activity (no walking out of doors), and impaired gen-
eral health (not so good or poor). To determine the influence
of these variables on fall risk, each of these variables was
given a score of 1, with the range of possible scores 0 to 4.
Using logistic regression, with the derived score as the inde-
pendent variable and falls in the last year as the dependent
variable, the area under the curve was 0.7 (p < 0.05).
Sensitivity, specificity, positive predictive value, and negative
predictive value for each cutpoint of the score are presented in
Table 5. For those with a score of 3 or more, the frequency of
falls in the previous year was 61%.

DISCUSSION
In our study among women with established inflammatory
polyarthritis, risk factors for falls in the past year included
poor vision, impaired general health, low levels of physical
activity disability, swollen joint count, and pain. Using a com-
posite score of those factors independently linked with fallsFigure 1. Frequency of falls in previous 12 months by age group.

Table 3. Influence of disease and non-disease related factors on falls.

Falls,
Odds Ratio* (95% CI)

Non-disease related factors
Age, yrs 1.0 (1.0, 1.0)
Age

Less than 75 Referent
75 and over 2.5 (1.0, 6.2)*

BMI, kg/m2 1.0 (0.9, 1.1)
Ever smoked

No Referent
Yes 1.4 (0.9, 2.3)

Vision†

Good Referent
Poor 2.7 (1.2, 6.3)**

Daily walking or cycling outdoors
Any Referent
None 3.3 (1.7, 6.5)**

General health
Very good/good/satisfactory Referent
Not so good/poor 2.9 (1.7, 4.8)**

Disease related factors
Symptom duration, yrs 1.2 (0.9, 1.6)
Satisfied ARA criteria15 by 5 yrs, 4/7 definition

No Referent
Yes 1.2 (0.7, 2.0)

VAS pain score, per 10 mm 1.1 (1.0, 1.2)**
Swollen joint count, per 10 joints 1.7 (1.0, 2.8)**
Tender joint count, per 10 joints 1.2 (0.9, 1.6)
Both swollen and tender joint count, per 10 joints 1.7 (0.9, 3.0)
Deformed joint count, per 10 joints 1.2 (0.9, 1.6)

* Adjusted for age. † Poor: poor vision even with spectacles or registered
partially sighted/blind; good: good vision with or without spectacles. 
** p < 0.05.
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(poor vision/impaired health/low levels of physical activity/
disability), 61% of women with 3 or more of these risk factors
reported having had a fall in the previous 12 months.

Our study used standard methods in assessment and is
based on a primary care based inception cohort of women
with IP. There are, however, several limitations to be consid-
ered in interpreting the results. It is possible that the frequen-
cy of falls among women who completed the questionnaire
may differ from those who were invited but who did not take
part in the study. Some caution is therefore required in inter-
preting the estimates of fall frequency in this group. Selection
factors are unlikely, however, to have influenced our results in
relation to risk factors, as this analysis was based on an inter-
nal comparison of those who participated. Information about
falls was obtained using self-report, and some degree of
under-reporting due to poor recall is likely. In one study inves-

tigating recall of falls, 13% of individuals who reported a fall
during weekly assessment did not report having had a fall
when interviewed at the end of a 12-month study period;
while of the subjects who did not report a fall during weekly
followup, 7% recalled having at least one fall when inter-
viewed at the end of the 12-month period19. As our study was
cross-sectional, it is not possible to determine the temporal
nature of the association between falls and the putative risk
factors. For example, it is not possible to determine whether
the association between falls and decreased participation in
daily walking or cycling outdoors points to the conclusion that
lack of physical activity puts women at risk for falls, or rather
that the fall results in a reduction in outdoor physical activity.
Prospective studies are required to determine the temporal
nature of these relationships. We did not obtain information
about other risk factors for falls including medications (e.g.,
psychotropic drugs, diuretics) and balance problems, which
may have contributed to falls risk20-22. Finally, our data relate
to Caucasian women living in Norfolk, and the results should
be extrapolated beyond this group with caution.

In our study we looked only at women with IP and cannot
confirm whether or not IP is a risk factor for falls. Our study,
however, is consistent with previous (uncontrolled) studies
that have looked at the occurrence of falls in adults with RA
where 12-month fall frequencies have been found to be
31%11, 35%12, and 33%13. Observational studies suggest that
self-reported or physician diagnosed arthritis23-28 is associat-
ed with an increased risk of falls; however, the nature of the
arthritis in these studies is unspecified.

Impaired vision28,29 and reduced mobility25,30-32 are asso-
ciated with increased risk of falls and fractures in unselected
community-dwelling subjects. Our data extend these findings
to women with established IP. In our study, disease related risk
factors associated with falling included swollen joint count,
pain, and disability as measured by the HAQ. The data con-
cerning pain and joint count differ from results observed in a
smaller study of 128 RA patients12. While it may not be
entirely surprising that women who fall have more difficulty
with domains of the HAQ such as walking, rising, and activi-
ty, it is interesting to see that higher scores in what could be
considered “non-mobility domains” such as hygiene and
dressing were also associated with falls.

Overall, there was no trend toward an increase in risk of

Table 4. Influence of disability on falls.

HAQ Score Falls,
Odds Ratio* (95% CI)

Dressing score
No difficulty Referent
Some or more difficulty 1.7 (1.0, 2.8)**

rising score
No difficulty Referent
Some or more difficulty 2.2 (1.3, 3.7)**

eating score
No difficulty Referent
Some or more difficulty 1.8 (1.1, 3.0)**

walking score
No difficulty Referent
Some or more difficulty 2.0 (1.2, 3.2)**

hygiene score
No difficulty Referent
Some or more difficulty 2.2 (1.3, 3.8)**

reaching score
No difficulty Referent
Some or more difficulty 1.8 (1.1, 3.3)**

gripping score
No difficulty Referent
Some or more difficulty 1.9 (1.1, 3.2)**

activity score
No difficulty Referent
Some or more difficulty 2.1 (1.2, 3.5)**

* Adjusted for age. ** p < 0.05.

Table 5. Influence on falls of a combined score based on general health, HAQ, activity, and vision.

Score Subjects with Falls, % Odds Ratio Sensitivity, % Specificity, % PPV NPV
Score, % (95% CI)

0 41 19 Referent
1 30 35 2.4 (1.2, 4.6) 77 50 43 81
2 18 46 3.9 (1.8, 8.1) 44 79 51 74
3 9 61 7.3 (2.7, 19.4) 19 94 61 70
4 2 60 7.2 (1.1, 46.7) 3 99 60 68

PPV: positive predictive value; NPV: negative predictive value. 
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falls with age in our study, although in the subgroup of elder-
ly women (age ≥ 75 yrs) there was evidence of an increased
frequency compared to younger age groups. Previous studies
in community-dwelling adults do suggest an increase with
age23,25, although in the previous studies that have looked at
age as a risk factor in patients with RA the results have been
less consistent12,13.

Previous reports have shown that women with RA have
reduced bone mass and increased fracture risk2-9. Such
women would be at increased fracture risk as a result of a fall.
Fall prevention strategies are currently being developed and
evaluated with a focus on reducing fracture risk. Identification
of women at risk of falling would allow these efforts to be tar-
geted to those at high risk. We have shown that combinations
of risk factors are associated with an increased fall risk in
patients with longstanding IP. However, our composite score
lacks the precision needed were it to be relied upon as a diag-
nostic tool for falls. Nevertheless, questions about daily activ-
ity, vision, and general health and instruments such as the
HAQ can be integrated into assessments of patients with IP to
provide some indication of fall risk.

In summary in this cohort of women with established
inflammatory polyarthritis, one in 3 women reported falling in
the previous 12 months. Disability, poor vision, impaired gen-
eral health, and lack of daily outdoor physical activity were
independently linked with an increased fall risk.
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