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The impact of knee instability with and without buckling on
balance confidence, fear of falling and physical function: the
Multicenter Osteoarthritis Study

U.-S.D.T. Nguyen®, D.T. Felson®, J. Niu®, D.K. White™, N.A. Segal*, C.E. Lewis$, M.
Rasmussenll, and M.C. Nevitt!l*

TBoston University School of Medicine, Boston, MA, USA
*University of lowa, lowa City, 1A, USA
SUniversity of Alabama at Birmingham, Birmingham, AL, USA

luniversity of California, San Francisco, San Francisco, CA, USA

SUMMARY

Objective—Knee buckling, in which a knee gives way during weight-bearing, is common in
people with knee pain and knee osteoarthritis (OA), but little is known about the prevalence of
sensations of knee instability, slipping or shifting in which the knee does not actually buckle, or of
the psychosocial and physical consequences of these symptoms.

Design—We asked participants in the Multicenter Osteoarthritis Study (MOST) separately about
episodes of knee buckling and sensations of knee instability without buckling in the past 3 months,
and assessed fear of falling, poor balance confidence (Activities-specific Balance Confidence
(ABC) Scale < 67/100), activity limitation due to concern about buckling, and poor physical
function (Western Ontario and McMaster Universities Arthritis Index (WOMAC) physical
function = 28/68). We used Poisson regression to estimate prevalence ratios (PRs) for cross-
sectional associations of buckling and sensations of instability without buckling with these
outcomes, adjusting for confounders.
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Results—Of 2120 participants (60% female, 40% = 65 years, mean Body mass index (BMI): 31
kg/m258), 18% reported buckling, 27% had sensations of knee instability without buckling, and
9% reported both symptoms. Buckling and sensations of instability without buckling were each
significantly associated with fear of falling, poor balance confidence, activity limitations, and poor
WOMAC physical function. Subjects who reported both buckling and instability without buckling
and those with at least two buckling episodes (15%) had the strongest association with poor
outcomes.

Conclusions—Knee buckling and especially sensations of knee instability without buckling
were common and each was significantly associated with fear of falling, poor balance confidence,
activity limitations, and poor physical function.

Keywords
Osteoarthritis; Epidemiology; Outcome measures; Falls

Introduction

Knee instability is a common symptom in persons with knee OA and knee painl-2. Knee
instability frequently manifests as buckling, defined as the sudden loss of postural support
from “giving way’ of the knee due to mechanical failure during weight bearing activities?.
While knee buckling is sometimes a complication of injuries to the anterior cruciate
ligament or to the menisci, it is also common in people with knee pain who have had no
history of such injuries!-2. People with knee buckling and other symptoms of knee instability
are also more likely to have radiographic knee osteoarthritis (OA), quadriceps weakness,
and limitations in physical function compared with people without knee buckling?34. In a
population-based study, 10% of all adults experienced knee buckling and four of five
bucklers had knee painl-3,

Buckling has not been a major focus of OA research, although treatments may be available,
including bracing, and risk factors for buckling are remediable, such as quadriceps
weakness®’. While knee buckling has been shown to adversely affect physical function?4,
its impact on psychosocial outcomes such as fear of falling, loss of balance confidence and
avoidance of certain activities, has not been examined. It is possible that people whose knees
buckle may avoid physical activity because of reduced balance confidence or fear of falling,
which may then lead to decreased physical function and deconditioning, resulting in a
further increase in the risk of knee buckling.

In addition, while many people with knee OA may not experience mechanical failure of the
knee resulting in loss of postural support (knee buckling or giving way), they may
experience sensations of knee instability, slipping or shifting without the knee actually
giving way. Such sensations of instability without the knee buckling may have a similar
association as buckling with adverse health outcomes; however, the frequency of buckling
and the instability symptoms that do not involve buckling and their association with health
outcomes have not been studied®®.
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The goals of this study were: 1) to examine the prevalence of knee buckling (giving way),
and of sensations of knee instability, slipping or shifting without buckling, in a cohort of
people with or at high risk of knee OA; 2) to examine the association of a) knee buckling
and the frequency of buckling, b) sensations of knee instability, slipping or shifting without
buckling, and c) the presence of either or both of these symptoms with functional health
outcomes and concern about falls and poor balance.

The Multicenter Osteoarthritis Study (MOST) is a longitudinal study of people either with or
at high risk of knee OA. Details of MOST have been published previously20. In brief,
MOST included participants between 50 and 79 years of age at baseline who were
community-dwelling in Birmingham, Alabama, or lowa City, lowa. Definition of being at
high risk for OA included older age, female sex, previous knee injury or surgery, and high
body weight!. Baseline exams occurred between April 2003 and April 2005 and
participants were followed at the 15, 30 and 60 months visits. We utilized cross-sectional
data from the 60-month visit, since that was the examination at which subjects were first
asked about knee buckling and instability. The MOST study protocol was approved by the
Institutional Review Boards at the University of Alabama at Birmingham, the University of
lowa, the University of California, San Francisco, and Boston University Medical Center.

Exposures of interest

Knee buckling and sensations of knee instability, slipping or shifting without
buckling—To assess episodes of knee buckling or giving way (we use these two terms
interchangeably), participants were asked “In the past 3 months, has either of your knees
buckled or given way at least once?” We defined knee buckling as those who answered ‘yes’
to this question on knee buckling in the past 3 months. We further classified those who
buckled into people who had one buckling episode, and those who had two or more buckling
episodes in the previous 3 months. The same question on buckling was also asked in terms
of the past 12 months.

In order to assess whether participants experienced a sensation of knee instability, slipping
or shifting that did not involve the knee actually buckling, just after the question about knee
buckling, we asked all participants “In the past 3 months, has either knee felt like it was
shifting, slipping, or going to give way but didn’t actually do so?” We defined sensations of
knee instability without buckling as present in those who answered ‘yes’ to this question.

We also classified participants for combinations of knee buckling and sensations of knee
instability without buckling in the past 3 months, as follows: Group 1) experienced no
episodes of knee buckling and no episodes with sensations of knee instability without
buckling; Group 2) experienced sensations of knee instability without buckling but did not
experience any separate episodes of knee buckling; Group 3) experienced knee buckling but
did not report any separate episodes of sensations of knee instability without buckling; and
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Group 4) experienced both knee buckling and sensations of knee instability without
buckling.

Falls and falling during a buckling episode—We asked all participants “During the
past 12 months, have you fallen and landed on the floor, ground, or stairs?” In addition,
among people with knee buckling in the past 3 months, we asked *“As a result of knee
buckling or giving way, did you fall and land on the floor or ground?”

Outcomes of interest

Psychosocial outcomes included fear of falling, balance confidence, and limiting activities
out of concerns about knee buckling or giving way. We assessed fear of falling using a
single-item question directly asking “Are you ever afraid of falling?” with fear of falling
coded as yes; no if otherwisel2. Although assessing fear of falling can be done easily in a
clinic setting, the prevalence of fear of falling is reported to range as high as 85% in
especially high-risk elderly, such that fear of falling can be a non-specific psychosocial
outcome measurel3. Therefore, we also included a more specific measure of assessing
degrees of balance confidence that was ascertained using the validated Activities-specific
Balance Confidence (ABC) Scale, which assesses self-reported confidence in performing 16
daily activities without becoming unsteady or falling!4-17. The summary ABC score ranges
from 0 to 100 (the higher the score, the higher the confidence). Poor balance confidencel8
has been defined as having an ABC score of <67.

We also asked all participants “Because of concern about buckling or giving way in your
knees, have you changed or limited your usual activities in any way?”

We assessed physical function with the WOMAC physical function subscale. The WOMAC
physical function subscale consists of a 17-item questionnaire asking participants about
difficulty performing specific physical tasks. The range is from 0 to 68 (the higher the score,
the worse the function). We defined poor physical functioning as scores of at least 28/68 on
the WOMAC physical function scalel®, consistent with a previous definition of poor
functional outcome for people with knee 0A20:21,

Covariates—Knee pain was measured as the mean pain in the past 30 days on a Visual
Analogue Scale (VAS) ranging from 0 to 10022, Co-morbidities were assessed using the
Charlson co-morbidity index23:24, Body mass index (BMI) was calculated from measures of
height and weight as the ratio of measured weight (kg) divided by height (m2). Radiographic
knee OA was defined as present when at least one knee showed a Kellgren and Lawrence
score of two or greater, as previously described'%25, Quadriceps strength was determined
from the maximum of four isokinetic knee extensor torque repetitions at 60 degrees/second,
scaled by body weight, and was categorized into sex-specific deciles as previously
described?6:27, For about 10% of the participants, quadriceps strength data were taken from
the baseline visit owing to missing data on this measure. History of any knee injury or
surgery was based on self-report of a major knee injury or knee surgery up to the 60-month
visit.

Osteoarthritis Cartilage. Author manuscript; available in PMC 2015 April 01.
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Data analysis

Results

For each outcome of interest, we used Poisson regression?® with robust variance?® to
estimate the prevalence ratios (PRs) and 95% confidence interval (ClI) for the cross-sectional
associations of buckling or instability without buckling in the past 3 months with each study
outcome of interest. We carried out similar analyses, subdividing those who had a knee
buckling in the past 3 months into those who had one buckling episode, and those who had
two or more.

We also estimated the relative effect on the outcomes of interest of each of the groups in the
classification of subjects combining buckling and sensations of instability without buckling,
with the referent group consisting of people having neither buckling nor instability without
buckling. While episodes of knee buckling and the sensation of knee instability without
buckling are both manifestations of knee instability, subjects may not always consistently
distinguish between them. Therefore, we also estimated the relative effect of having either
knee buckling or sensations of instability without buckling compared with the referent group
of people having neither buckling nor sensations of instability without buckling, with each
outcome of interest.

For multivariable analyses, we adjusted for sex, age (years), BMI, co-morbidity index, knee
pain severity, radiographic OA (ROA), deciles of quadriceps strength, and history of knee
injury or surgery. We entered the variable for knee buckling or knee instability without
buckling first into the model as the predictor of interest. We then subsequently added
covariates into the model. If the covariates change the estimate of effect for knee buckling or
knee instability without buckling by more than 10%, that covariate remains in the model.
Additionally adjusting for radiographic knee OA, quadriceps strength, and history of knee
injury or surgery did not change the estimates of effect. Further sensitivity analyses with and
without the imputed quadriceps strength data showed almost identical results. Thus, we
present the estimates of effect adjusting for only sex, age, BMI, co-morbidity, and knee pain
for all analyses.

To be consistent in our assessment of the same time period for knee buckling and knee
instability, we excluded those who reported buckling in the past 12 months but not in the
past 3 months. However, we also performed sensitivity analyses by including 173 subjects
who buckled in the past 12 but not 3 months as a separate exposure group, or included in the
reference (non-exposed) group, in analyses examining buckling in the past 3 months vs non-
buckling, and in the combined knee instability and buckling analyses. These analyses did not
materially change the results or the inference of the study. All statistical analyses were
performed using SAS V9.2 (SAS Institute, Gary, NC).

Of 2330 who attended the clinic visit at 60 months, 2299 responded to the questionnaire and
had data on buckling or sensations of instability without buckling and at least one of the
outcomes of interest. Of those, 173 people were excluded because they had buckling in the
past 12 months but not 3 months; this exclusion was done independent of the outcomes of
interest. Also, six were missing data on BMI or VAS pain, leaving 2120 and 2113 people,
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for the analyses of knee buckling and sensations of knee instability without buckling in the
past 3 months, respectively [see Fig. 1]. Of the 2120 people, 60% were female, 40% were 65
years or older, and mean BMI was 31 kg/m?.

Of these subjects, 27% (576/2113) reported sensations of knee instability without buckling
(they may also have had separate episodes of knee buckling), and 18% (377/2120) had knee
buckling (they may also have had sensations of instability without buckling) [Fig. 2]. Both
the prevalence of instability without buckling and buckling tended to increase with
increasing BMI and higher levels of co-morbidity but not necessarily with age, and both
were more prevalent in women (see Table I). In addition, among those whose knee buckled,
the overwhelming majority (309/377) had two or more episodes of knee buckling during that
time. For these people, approximately 74% reported 2-5 buckling episodes, 17% 6-10, and
9% reported 11 or more episodes. Among subjects with buckling in the past 3 months, 18%
(69/377) reported that they fell as a result of knee buckling or giving way (data not shown).
Among all subjects, 620 people (29%) had at least one fall in the past 12 months.

Table 11 shows the prevalence and PR for each study outcome of interest by report of knee
instability without buckling and report of buckling. Of participants with data on buckling,
covariates, and outcomes, 33% ((507 + 199)/2117) reported a fear of falling, 13%
(276/2117) had low confidence in their balance, 17% (357/2120) limited their usual activity
owing to concerns about knee buckling or giving way, and 13% (273/2088) had poor
WOMAC physical function.

Participants who reported having sensations of instability without buckling, as well as those
with buckling, were more likely to report fear of falling, low balance confidence, limit their
usual activity due to concerns about buckling, and have poor physical function compared
with their respective comparison groups. For example, 45% of those with sensations of
instability without buckling reported limiting their activity because of concerns about knee
buckling compared with 6% in those with no instability; 44% of persons with buckling
reported limiting their activity compared with 11% of those without buckling.

Once we controlled for age, sex, BMI, co-morbidity, and knee pain severity, people
reporting sensations of instability without buckling, as well as those with buckling, had a
significantly increased risk of all four adverse outcomes. The association between knee
buckling and each of the outcomes was generally higher for those with two or more episodes
of knee buckling than those who had one buckling episode in the previous 3 months, relative
to the people who did not have any knee buckling. Additional breakdown of the number of
buckling episodes did not suggest a further increase in risk of adverse outcomes with more
frequent buckling (data not shown).

Results of the combined instability-buckling groups compared with the referent group of
people having neither buckling nor sensations of knee instability without buckling are
shown in Table I11. Of 2113 people, 64% (1360/2113) did not report either symptom in the
past 3 months, 18% reported only sensations of knee instability without buckling
(381/2113), 8% reported only buckling but no episodes of knee instability without buckling
(177/2113), and 9% (195/2113) reported both symptoms [Fig. 2]. Relative to people in the
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reference group with neither symptom (Group 1), the group with buckling only (Group 3),
and those reporting only sensations of instability without buckling and no separate episodes
of buckling (Group 2) had increased risks of all adverse outcomes. People who reported both
buckling and instability without buckling (Group 4) had greatest increased risk of all adverse
outcomes.

Over one third (36%; 758/2118) reported some symptoms of knee instability, either buckling
or sensations of instability without buckling or both (Table 1V). Associations between
having any symptom of knee instability with adverse outcomes are shown in Table IV. For
example, people reporting either type of knee instability had about a 2-fold greater risk of
poor balance confidence, as well as poor physical function, compared to those who did not
report any symptoms of knee instability in the past 3 months.

Discussion

In a population with knee OA or at risk of knee OA, we found that 27% of participants
reported having sensations of knee instability, slipping or shifting that did not result in
buckling, 18% reported having knee buckling, and 36% reported one or both of these
symptoms in the previous 3 months. Both knee instability without buckling and buckling,
especially having two or more buckling episodes, were associated with adverse psychosocial
(e.g., fear of falling and poor balance confidence) and physical function (e.g., poor
WOMAC function scores) outcomes. Having sensations of knee instability even in people
who had no episodes of knee buckling in the past 3 months was associated with an increased
risk of fear of falling, activity limitation out of concern about a knee buckling or giving way,
and poor WOMAC physical function. It is noteworthy that nearly one-half of people who
reported buckling also limited their activities due to concern about buckling, as did a similar
proportion of those who had episodes of instability without buckling. People who reported
knee buckling and who also reported having sensations of instability without buckling had
the greatest risk of all adverse outcomes.

Ours is the first study to link knee buckling and sensations of instability, slipping or shifting
without buckling with fear of falling, poor balance confidence and limitations of activity due
to concern about knee buckling in an older population. Our results suggest that fear of
falling in people with knee instability is a common consequence of knee OA and may
contribute to poor functional outcomes of the disease. Poor balance and increased fear of
falling is associated with decreased physical function even in people who have not had a
fall39:31, Fear of falling is likely a reason that such a high proportion of those with knee
instability limit their activities out of concern about buckling. Surprisingly, even among
those who reported having episodes of sensations of knee instability without buckling and
had no separate episodes of buckling, 40% limited their activities due to concern about
buckling, perhaps in some instances resulting from buckling in years past. Whether such
self-imposed limitations in activity reduce the risk of buckling and falls, or contribute to
deconditioning and loss of physical function and possibly even a further increase in
instability deserves further investigation.

Osteoarthritis Cartilage. Author manuscript; available in PMC 2015 April 01.
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It is possible that the sensation of knee instability, slipping or shifting without buckling and
actual knee buckling are part of a continuum, with the latter representing a more severe form
of instability. Hence, while instability without buckling alone is associated with adverse
outcomes, experiencing both buckling and sensations of instability without buckling was
associated with even greater impacts. These findings warrant better assessment in clinical
settings not only of knee buckling, but also of less severe sensations of knee instability.
Asking patients specifically about sensations of knee instability without buckling could
identify people at risk and may help them receive interventions to prevent knee buckling and
its consequences. However, self-report of these conditions asks subjects to make subtle
distinctions (“buckling or giving way” vs “going to give way but didn’t”) that may not be
reliable. Further investigation into methods for assessing knee instability is needed,
including further research into the potential for objective measures32-34,

Ours is also the first study to analyze whether the number of buckling episodes reported is
associated with the risk of adverse outcomes, and suggests that those who buckle multiple
times have worse outcomes than those who buckle less frequently. While the association of
buckling just once in 3 months with fear of falling and WOMAC function were close to null,
a single episode of buckling was associated with a significantly increased risk of limiting
activity due to concern about buckling and with a trend for reduced balance confidence (the
wide Cls for the latter may reflect the small sample size in this stratum). Thus, even isolated
episodes of buckling may be associated with some adverse outcomes.

Knee pain is likely to be an important factor in determining the risk of knee instability and
buckling and is also known to affect knee OA outcomes like physical function. Even after
adjusting for knee pain, the associations of all outcomes of interest with knee buckling and
knee instability without buckling were statistically significant and clinically meaningful.
Other confounders such as ROA, quadriceps strength, and history of knee injury or surgery
did not materially influence the association between buckling or instability without buckling
and the outcomes we studied after adjustment for knee pain and other covariates. These
factors may increase the likelihood of buckling or instability by increasing knee pain. Thus,
by adjusting for knee pain, we have also adjusted for the precursors of knee pain.

Our results confirm those of previous studies in persons with knee OA that have found an
association between having knee instability (defined as buckling, shifting or giving way) and
poor physical function outcomes?43%, van der Esch et al.# analyzed WOMAC physical
function on a continuous scale and found that once adjusting for knee pain and muscle
strength, only unilateral knee instability was significantly associated with function but not
bilateral knee instability. Small numbers in the latter group could explain the lack of
statistically significant results. Fitzgerald et al.2 also found an association between knee
instability and physical function after adjusting for knee pain, quadriceps strength, and other
covariates. However, their outcome was a principal component score combining WOMAC
pain, stiffness and function sub-scales and a physical performance measure, and the
instability measure incorporated the degree of its effect on activities, making it difficult to
compare their results directly with ours. Schmitt et al.3° used this same measure of knee
instability and found it was associated with worse function as assessed on the WOMAC
physical function scale, adjusting for quadriceps strength but not for knee pain.

Osteoarthritis Cartilage. Author manuscript; available in PMC 2015 April 01.
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Based on our findings for a broader spectrum of adverse outcomes, we speculate that the
consistently strong independent association between knee instability and poor functional
outcomes observed in multiple studies may be due, at least in part, to the impact of knee
instability on fear of falling, poor balance confidence and restriction in activity due to
concern about buckling. This hypothesis warrants further investigation.

Of note, our data are cross sectional, although instability and buckling would likely have
immediate impacts on fear of falling and the functional outcomes we studied. It is possible
that current fear of falling or activity limitation originated when the subject buckled or
buckled and fell in the past, and this could help explain the finding that individuals who did
not buckle and had only sensations of instability in the past 3 months had an increased risk
of fear of falling and limiting their activity due to concern about buckling. However, only
about one in five people who had knee buckling in the previous 3 months in our study said
they had a fall as a result of the knee buckling. It is also possible that limiting activity due to
concern about falls or buckling causes deconditioning that contributes to knee instability and
buckling.

Our study has several limitations. We did not study the association of buckling and falls.
This will be addressed in future analyses. Further, the prevalence of self-reported knee
instability in our study was about half that in previous studies of instability and functional
outcome?435 However, subjects in these studies all had knee OA while those in our study
was a mixture of persons with knee OA and those without knee OA but with an increased
risk by virtue of having risk factors for knee OA. We defined knee buckling and the
sensation of knee instability without buckling based on self-report, and buckling and
instability may be poorly recalled. Given the cross-sectional nature of the study design, it is
possible that there may be some recall bias with regard to buckling or instability in relation
to the outcomes of interest.

Conclusion

In conclusion, sensations of knee instability, slipping or shifting without the knee actually
buckling are common, even more so than knee buckling. Both of these conditions are
associated with increased fear of falling, low balance confidence, activity limitation, and
poor physical function. Over 40% of the substantial number of persons with buckling or
instability report limiting activities because of concerns about these symptoms. Having two
or more buckling episodes appears to have a greater impact on these physical and
psychosocial consequences than having one episode, and people who reported both
sensations of instability without buckling and buckling episodes had a high risk of poor
outcomes. Our findings of adverse consequence of knee instability underscore the need to
address this problem in treatment and rehabilitation for knee OA.
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People with completed 60-
month clinic visit

N=2330

Excluded:

a. People with RA (n=3)

b. Missing buckling data

v (n=28), 13 at 12m, 15 at 3m

People with data on buckling
or instability and at least one
outcome of interest

N=2299 Excluded:

a. People who buckled at
12m but not 3m (n=173)
b. Missing covariates (n=0),

1 for BMI, 5 for VAS Pain

People with data on buckling at
12 months and 3 months and at
least one outcome of interest
and non-missing covariates

N=2120'
for buckling analyses

People who dropped out
for missing knee
instability data (n=7)

\ 4

People with data on instability at
12months and 3months and at
least one outcome of interest and
non-missing covariates

N=2113
for knee instability analyses

Fig. 1.
Flow-chart of MOST study population at 60-month in relation to consequences of knee

buckling and instability. Please note that for each outcome of interest, a few people further
dropped out of the analyses because they were missing that particular outcome. For
example, the following people were excluded from the buckling analyses: three for fear of
falls, three for balance confidence, 32 for WOMAC physical function score.
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576 (27.3%) had sensations
of knee instability, slipping
or shifting but the knee did
not actually buckle.

381 (18.0%) had sensations of
knee instability, slipping or
shifting but the knee did not
actually buckle, and did not

Page 13

372 (17.6%) had one or
more episodes of knee
buckling.

have any episodes of buckling.

Fig. 2.

195 (9.2%) had one or more
episodes of knee buckling and in
addition had sensations of knee
instability, slipping or shifting
without buckling.

177 (8.5%) had one or more
episodes of knee buckling, and
did not have sensations of knee
instability, slipping or shifting
without buckling.

Distribution of symptoms of knee instability in the past 3 months. Among 2113 people with
data on both buckling and sensations of instability without buckling, 753 (35.6%) reported
either knee buckling or sensations of instability without buckling and 1360 (64.4%) had

neither (not included in figure).
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Association of symptoms of knee instability with outcomes of interest, by occurrence of buckling in past 3

months

Outcome of interest, n (%)

No buckling episodes in past 3 months

One or more buckling episodes in past 3 months

Group 1. No symptoms
of knee instability (n =
1360)

Group 2. Sensations of
knee instability
without bucking (n =
381)

Group 3. No

sensations of knee
instability without
buckling (n =177)

Group 4. Sensations of
knee instability without
buckling (n = 195)

Fear of faIIing*,n (%)

Adjusted PR (95% CI)*

Poor balance confidence
(ABC score”™ < 67), n (%)

Adjusted PR (95% CI)¥

Limit activity due to concern
about knee buckling, n (%)

Adjusted PR (95% CI)¥

WOMAC physical scoref =
28.0, n (%)

Adjusted PR (95% CI)¥

349/1359 (25.7)
REF

103/1359 (7.6)

REF

42/1360 (3.1)

REF

75/1348 (5.6)

REF

157/379 (41.4)
1.4(1.2,1.6)

50/379 (13.2)

1.3 (1.0, 1.8)

148/381 (38.9)

10.5 (7.5, 14.7)

74/376 (19.7)

1.8(1.3,2.4)

76/177 (42.9)
1.4(1.2,17)

35/177 (19.8)

1.8(1.3,25)

52/177 (29.4)

7.7(5.2,11.3)

40173 (23.1)

1.8(1.3,2.4)

119/195 (61.0)
1.8 (15,2.1)

85/195 (43.6)

3.0 (2.2, 4.0)

112/195 (57.4)

12.2 (8.6, 17.5)

83/185 (44.9)

2.2 (1.6, 3.0)

*
Missing data on three people for this outcome of interest.

TMissing WOMAC physical ability score for 31 people.

¢Adjusted for sex, age, BMI, co-morbidity, knee pain severity. Further adjusting for ROA, quadriceps strength, and history of knee injury or
surgery materially did not change the estimates.
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Table IV

Association of any symptoms of knee instability in the past 3 months with outcomes of interest

Outcome of interest, n (%) No buckling and no sensations of Buckling or sensations of
instability without buckling (n = instability without buckling (n =
1360) 758)

Fear of falling*, n (%) 349/1359 (25.7) 356/756 (47.1)

Adjusted PR (95% CI)* REF 15(13,1.7)

Poor balance confidence (ABC score™ < 67), n (%) 103/1359 (7.6) 173/756 (22.9)

Adjusted PR (95% CI) REF 1.9 (1.5, 2.4)

Limit activity due to concern about knee buckling, n (%) 42/1360 (3.1) 314/758 (41.4)

Adjusted PR (95% CI)* REF 10.2 (7.3, 14.1)

WOMAC physical score = 28.0, n (%) 75/1348 (5.6) 198/738 (26.8)

Adjusted PR (95% CI)¥ REF 1.9 (15,25)

*
Missing data on three people for this outcome of interest.
TMissing WOMAC physical ability score for 31 people.

iAdjusted for sex, age, BMI, co-morbidity, knee pain severity. Further adjusting for ROA, quadriceps strength, and history of knee injury or
surgery materially did not change the estimates.
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