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Participation Following Knee
Replacement: The MOST Cohort Study
Jessica L. Maxwell, Julie J. Keysor, Jingbo Niu, Jasvinder A. Singh, Barton L. Wise,
Laura Frey-Law, Michael C. Nevitt, David T. Felson

Background. Participation is an important, yet seldom studied, outcome after
total knee replacement (TKR).

Objective. The purpose of this study was to investigate the extent and predictors
of participation and participation restriction among people after TKR.

Materials and Methods. This study investigated the changes in pain, func-
tion, and participation scores (measured using a subscale of the Late-Life Function
and Disability Instrument) from pre-TKR to �1 year post-TKR among a subsample of
participants from the Multicenter Osteoarthritis Study (MOST) longitudinal cohort
(MOST is funded by the National Institutes of Health). The proportions of individuals
with participation restriction pre-TKR and �1 and �2 years post-TKR were calcu-
lated for all participants and for important demographic subgroups. The association
between demographic and clinical factors and participation was estimated using
linear regression. The association between demographic and clinical factors and
participation restriction was estimated using logistic regression.

Results. There were 292 individuals with outcome data �1 year post-TKR. Of
these, 218 (75%) had data pre-TKR and �1 year post-TKR and 160 (55%) had data �2
years post-TKR. There were mean improvements in pain, function, and participation
at �1 and 2 years. However, approximately 30% of the study sample had participation
restriction pre-TKR and post-TKR, and the proportion decreased significantly only for
those �65 years old. Non-whites had a higher proportion of participation restriction
than any other subgroup (41% �1 year, 48% �2 years). Female sex and non-white
race were associated with a worse participation score, and several demographic and
modifiable factors were associated with participation restriction following TKR.

Limitations. The time between pre-TKR and post-TKR assessment varied across
study participants, and data were not available on their rehabilitation utilization.

Conclusions. Although there was a mean increase in participation �1 year
following TKR, participation restriction was common. The likelihood of low partic-
ipation was increased among women, non-whites, and those with depressive symp-
toms, severe pain in either knee, or worse pre-TKR function.
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As the number of total knee
replacements (TKRs) in the
United States continues to

increase,1,2 it is becoming increas-
ingly imperative to understand clini-
cal outcomes. Although the litera-
ture focuses on pain and function,3–6

these outcomes do not address
whether TKR allows people to
engage more fully in their daily
activities. Engagement in life situa-
tions—operationally defined as “par-
ticipation” in the International Clas-
sification of Functioning, Disability
and Health (ICF)7—is recognized as
an important health outcome for
individuals with or at risk of devel-
oping disabilities. Participation is a
complex domain, which includes
one’s involvement with social roles
and the environment and may
encompass factors (eg, psychosocial
needs) with unclear relation to TKR
surgery. Participation has been
strongly associated with health out-
comes, including mortality.8

Currently, there is little research on
participation-level outcomes follow-
ing TKR. Most research has focused
on outcomes related to pain9 and
function3 (eg, getting out of a chair
or climbing stairs). In general, stud-
ies show a decrease in pain and an
increase in function, with approxi-
mately 75% of participants experi-
encing significant or clinically impor-
tant improvements in these
domains.3,4,10 Previous research
beyond these domains has focused
on component aspects of participa-
tion (eg, the ability to dress oneself,
cook a meal,11 or participate in sport-
ing activities12). One study of the tra-
jectory of recovery of people with
knee and hip TKRs13 showed
improvements in participation
occurring later than pain and func-
tion. To our knowledge, however,
the impact of TKR on participation
defined by the proportions with
participation restriction has yet
to be reported, nor has it been stud-

ied greater than 12 months
postsurgery.

The purpose of this study was two-
fold. First, we sought to explore the
extent of home and community par-
ticipation restriction pre-TKR and
post-TKR and the change after the
procedure. Second, we investigated
the associations between demo-
graphic and clinical factors and pain
and function with participation
restriction among individuals under-
going TKR. These analyses used data
from a large, comprehensive multi-
center cohort study in people with
knee osteoarthritis. Understanding
the effects of knee replacement on
participation outcomes and the
potential factors associated with par-
ticipation will assist clinicians in
designing interventions and goals to
optimize the participation level
activities of their patients.

Method
Participants
Participants were selected from the
Multicenter Osteoarthritis Study
(MOST), the National Institutes of
Health–funded longitudinal cohort
study of 3,026 people 50 to 79 years
old with or at high risk of developing
knee osteoarthritis at the time of
enrollment. Included participants
were overweight or obese or had a
previous significant knee injury,
knee surgery, or recent knee pain.
Participants were recruited from the
Iowa City, Iowa, and Birmingham,
Alabama, communities via flyers and
public service announcements. Peo-
ple with bilateral knee replacements,
with a history of cancer other than
nonmelanoma skin cancer, with cer-
tain rheumatologic conditions (eg,
rheumatoid arthritis, psoriatic arthri-
tis, ankylosing spondylitis, and reac-
tive arthritis), unable to walk with-
out a walker or assistance of another
person, or planning to move out of
the area were excluded. Enrolled
individuals were assessed via a com-
prehensive battery of self-report

The Bottom Line

What do we already know about this topic?

Total knee replacement produces improvement in pain and function in
approximately 75% of patients, although the other 25% may have persis-
tent pain and functional deficits. Although little studied, it appears that,
overall, patients report a mean increase in participation in the first year
following knee replacement.

What new information does this study offer?

This study demonstrates that a marked proportion of patients have par-
ticipation restrictions at least 1 year after knee replacement, and that this
proportion differs by age group. Pain in either the replaced knee or the
contralateral knee and depressive symptoms were associated with partic-
ipation restrictions after knee replacement.

If you’re a patient, what might these findings mean
for you?

Patients should understand that there is a risk of participation restrictions
occurring or persisting after knee replacement, and that pain in either
knee or depressive symptoms are 2 factors that could be addressed in
order to improve participation following surgery.

Participation Following Knee Replacement
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questionnaires and clinical examina-
tions at baseline and at 30, 60, and 84
months. The sample used in this
study was limited to those individu-
als who had at least 1 TKR following
baseline but prior to the 60-month
clinical visit. Given this window for
TKR, participants in MOST had data
on participation collected both pre-
TKR and at least 12 months post-
TKR, long enough after surgery to
allow for adequate recovery.14

Outcome Measures
Participation. Participation was
measured at each clinic visit using
the Late Life Disability Instrument-
Instrumental Limitation scale (LLDI-
IL), a subscale of the Late-Life Func-
tion and Disability Instrument
(LLFDI).15 The LLFDI and its sub-
scales are validated self-report mea-
sures, with the LLDI-IL questions
pertaining to the amount of limita-
tion one has with 12 instrumental
home and community activities (eg,
shopping or entertaining in one’s
home). Each item is scored from 1 to
5, with higher scores indicating bet-
ter participation and totals ranging
from 12 to 60. We used this measure
as a continuous outcome and
defined self-reported restriction with
participation activities (participation
restriction) using a previously estab-
lished cutpoint of a scaled score of
�67.6/100.16

Pain. Pain severity was measured
using the Western Ontario and
McMaster Universities Osteoarthritis
Index (WOMAC)17 pain severity sub-
scale. This validated questionnaire
consists of 5 questions regarding
pain during daily activity, scored
from 0 to 4, with total scores from 0
to 20. Increased scores signify
increased pain.

Function. Post-TKR function was
assessed using the WOMAC17 physi-
cal function subscale, a well-
validated measure consisting of 17
items related to physical functioning

(eg, “stair use” and “rising from sit-
ting”). Each item is rated on a 5-point
Likert scale from 0 to 4, based on the
amount of difficulty performing each
functional activity. Scores are
summed for a raw total score
between 0 and 68, with higher
scores indicating worse function.

Exposure Measures
TKR status. Participants reported
TKR at any of the MOST clinic visits.
More than 95% of TKRs were con-
firmed by medical records or radio-
graphs taken during study visits.
Total knee replacement surgeries
included total or partial joint arthro-
plasties; up to the 60-month visit,
more than 95% of the TKRs were
total.

Covariates. In addition to using
data on pre-TKR WOMAC physical
function and pre-TKR severe
WOMAC pain of the ipsilateral and
contralateral knee (dichotomized at
�10/20), we used the data on the
following post-TKR covariates col-
lected at the same post-TKR clinic
visit as the outcomes: sex, race, age
at TKR, educational attainment,
depressive symptoms �16 (yes/no)
on the Center for Epidemiologic
Studies Depression Scale,18 unilateral
or bilateral TKRs, body mass index
�30 kg/m2, TKR and number of
comorbidities (modified Charlson
index19). Quadriceps femoris muscle
strength (generated during an isoki-
netic concentric knee extension
contraction at 60°/s and normalized
to N�m/kg of body weight) was mea-
sured at the 60-month clinic visit.
Values were assessed for both knees,
even if both knees were replaced.
The maximum value of 4 trials for
the TKR knee was used when a TKR
was unilateral, and the maximum
value for the stronger of the 2 knees
was used when the TKRs were
bilateral.

Data Analysis
We computed the mean pain, func-
tion, and participation scores before
and after TKR for all participants and
a sensitivity analysis for those whose
pre-TKR visit was within 6 months of
their TKR. We compared the pre-
TKR and post-TKR mean scores for
each outcome using paired t tests
with a 2-sided alpha set at .05. We
then determined the proportion of
individuals with participation restric-
tion at least 1 year and at least 2 years
after TKR. We analyzed the differ-
ences in the proportions of those
with participation restriction pre-
TKR and �1 year post-TKR using the
chi-square test.

We calculated the proportions of
participants who had or did not
have post-TKR participation restric-
tion based on the presence of having
participation restriction or not prior
to TKR using cross-tabulation meth-
ods. We then evaluated the asso-
ciation of participation at �1 year
following TKR and the following
independent variables: sex, race, age
category at TKR, educational attain-
ment, depressive symptoms, quadri-
ceps muscle strength, severe pain in
the ipsilateral or contralateral knee,
number of knees replaced, body
mass index, pre-TKR WOMAC phys-
ical function, and number of comor-
bidities. We assessed the association
between each variable with partici-
pation as a continuous variable using
linear regression and participation
restriction as a dichotomous variable
using logistic regression. Multivari-
able analyses were adjusted for the
other variables in the model. We esti-
mated standardized beta coefficients
and P values for the effect of a
1-standard deviation unit increase in
each independent variable on partic-
ipation from the linear regression to
allow a comparison of the strength
of the independent variables and
estimated odds ratios with 95% con-
fidence intervals from the logistic
regression.

Participation Following Knee Replacement
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Role of the Funding Source
The MOST Study was supported by
the National Institute on Aging and
by the following National Institutes
of Health grants: U01-AG18820 (Dr
Felson), U01-AG19069 (Dr Nevitt),
U01-AG18832, U01-AG18947, and
AR47785. Funding for this project
also was provided by an American
College of Rheumatology Rheuma-
tology Research Foundation Rheu-
matology Scientist Development
Award (Dr Maxwell) and by NIDRR
H133B100003-11 (Dr Maxwell).

Results
There were 292 participants with
outcome data �1 year post-TKR. Of

these, 218 had pre-TKR participation
data and outcome data �1 year post-
TKR and 160 also had participation
data pre-TKR and �2 years post-TKR
available. The mean time between
pre-TKR assessment and TKR was
15.4 months (SD�9.4). The mean
time following TKR to outcome
assessment was 25.5 months
(SD�16.1) for those individuals �1
year post-TKR and 37.3 months
(SD�14.8) for those �2 years post-
TKR. Table 1 presents the partici-
pants’ demographic and clinical data
at �1 year after TKR for all 292 par-
ticipants. There were 18 participants
(12%) and 16 participants (14%) who

had severe knee pain in the con-
tralateral knee at the pre-TKR visit
and �1 year after TKR, respectively.

The mean pain, function, and partic-
ipation scores pre-TKR and �1-year
post-TKR and the change between
the 2 times in the 218 participants
with both pre-TKR and post-TKR
data are presented in Table 2. There
were statistically significant improve-
ments in mean scores for pain,
function, and participation after
TKR. When our sensitivity analysis
was restricted to the 52 individuals
who had participation assessed
within 6 months prior to their TKR,
the mean pre-TKR participation
score decreased to 68/100 and the
change increased to 7 points.

Thirty-one percent of the study sam-
ple met our definition of participa-
tion restriction at least 1 year follow-
ing TKR (Tab. 3). The proportions
with participation restriction were
approximately one third for all sub-
groups, except for men (25%) and
non-whites (41%). The proportion of
individuals with participation restric-
tion decreased from pre-TKR to �1
year post-TKR for all groups except
those aged older than 75 years; in
this group, the proportion with par-
ticipation restriction increased from
24% pre-TKR to 44% �1 year post-
TKR. However, only participants less
than 65 years old at the time of TKR
had a statistically significant reduc-
tion in the proportion with partici-
pation restriction post-TKR (P�.01).

Table 1.
Participant Demographics and Clinical Factors �1 Year Post-TKR (n�292)a

Measure Values

Sex, % female 65

Race, % white 85

Age (y) at TKR, %

�65 47

65–74 42

75� 11

Educational attainment, % �high school 96

Depressive symptoms, % �16 on CES-D 15

Quadriceps femoris muscle strength (N�m/kg), X (SD) 0.9 (0.3)

Body mass index (kg/m2), X (SD) 33 (7)

Comorbidities, X (SD) 1.1 (1.4)

% WOMAC pain in the TKR knee �10/20 (0–20 scale) 8

% WOMAC pain in the contralateral knee �10/20 7

% TKR knees that were unilateral only 68

Pre-TKR WOMAC physical function score (0–68 scale), X (SD) 14 (12)

a TKR�total knee replacement, CES-D�Center for Epidemiologic Studies Depression Scale,
WOMAC�Western Ontario and McMaster Universities Osteoarthritis Index.

Table 2.
Pre-TKR and Post-TKR Status in Pain, Function, and Participationa

Measure
Pre-TKR Score
X (SD), Range

Score 1 Year Post-TKR
(n�218)

X (SD), Range Pb

Score 2 Years Post-TKR
(n�160)

X (SD), Range

P Value (Pre-TKR
to 2 Years
Post-TKR)c

Pain (0–20) 7.9 (4), 0–18 3.2 (4), 0–16 �.001 2.8 (3.4), 0–12 �.001

Function (0–68) 24.2 (12), 0–63 13.5 (12), 0–46 �.001 13.2 (12), 0–46 �.001

Participation (0–100) 70.4 (14), 0–100 74 (14), 37–100 �.01 74.3 (15), 37–100 �.01

a Higher scores indicate worse pain and function but also indicate better participation. TKR�total knee replacement.
b P value comparing pre-TKR and post-TKR values for the 218 participants with data �1 year post-TKR.
c P value comparing pre-TKR and post-TKR values for the 160 participants with data �2 years post-TKR.
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There was no statistical difference
between the proportions with par-
ticipation restriction �1 and �2
years post-TKR (31% and 32%,
respectively). Across all age groups,
among those with participation
restriction pre-TKR, approximately
half continued to have participation
restriction post-TKR (Tab. 4). For the
2 younger age groups, more than
80% of those without pre-TKR par-
ticipation restriction had no restric-
tion �1 year after TKR. However,
among those 75 years old or older,
45% had participation restriction 1
year after TKR.

When participation restriction was
defined using the cutpoint of �67.6/
100 (Tab. 5), having depressive
symptoms, severe pain in either
knee, and lower pre-TKR physical
function were statistically signifi-
cantly associated with participation
restriction. Being in the oldest age
group, being of non-white race, and
having a higher number of comor-
bidities had modest nonsignificant
associations with participation
restriction.

During sensitivity analyses, we exam-
ined post-TKR participation as a con-
tinuous outcome measure. Female
sex, non-white race, depressive
symptoms, severe pain in either the
replaced or contralateral knee, and
lower pre-TKR physical function
were all statistically associated with
lower participation, with pre-TKR
function (standardized ���.32,
P�.001) and depressive symptoms
and severe pain in the ipsilateral
knee (both standardized ���.3,
P�.001) being the factors most
strongly associated with lower par-
ticipation. When the participants
with severe contralateral knee pain
were removed from the analysis,
28% reported participation restric-
tions �1 year following TKR.

Discussion
This study showed that (1) although
home and community participation
improved from pre-TKR to post-TKR,
approximately one third of the total
study sample and subgroups
reported having participation restric-
tion �1 and 2 years after TKR, and
(2) participation depended on age
at TKR and other demographic and
clinical factors. To our knowledge,
this is the first quantitative study
to estimate the proportions of peo-

ple with self-reported participation
restriction after TKR as well as to
investigate the potential demo-
graphic, clinical, and psychosocial
factors associated with post-TKR
participation restriction. Physical
therapists may want to discuss and
address participation goals with
patients early in the course of post-
operative care to reinforce returning
to life roles that may have been com-
promised as their osteoarthritis pro-
gressed and may consider the modi-

Table 3.
Proportions of Participants With Participation Restriction Pre-TKR and Post-TKRa

Independent
Variable n

% of Participants With Participation Restriction

Pre-TKR
(n�218)

>1 Year
Post-TKR
(n�218)

>2 Years
Post-TKR
(n�160)

P Value
(Pre-TKR

vs >1 Year
Post-TKR)

Total 218 37 31 32 .12

Sex

Female 153 39 32 34 .26

Male 65 32 25 28 .25

Race

White 189 33 28 30 .29

Other 29 62 41 48 .13

Age at TKR �65 y 92 46 29 29 �.01

65–74 y 101 33 30 33 .56

75� y 25 24 44 38 .13

a TKR�total knee replacement.

Table 4.
Proportions With Participation Status Restricted or Not Restricted Pre-TKR and
�1 Year Post-TKR Stratified by Age Category (n�218)a

Age Category

Not Restricted
>1 Year
Post-TKR

Restricted
>1 Year
Post-TKR

Age �65 y at TKR

Not restricted pre-TKR 84 16

Restricted pre-TKR 55 45

Age 65–74 y at TKR

Not restricted pre-TKR 82 18

Restricted pre-TKR 45 55

Age 75� y at TKR

Not restricted pre-TKR 58 42

Restricted pre-TKR 50 50

a TKR�total knee replacement.

Participation Following Knee Replacement
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fiable and nonmodifiable factors
associated with participation restric-
tions when planning intervention
and determining prognosis.

Our study confirmed previous work
that demonstrated a mean improve-
ment in participation after TKR.
Davis and colleagues’13 final trajec-
tory model of recovery over the first
12 months after TKR showed that
participation on the LLDI did
improve, but slower and later in the
postoperative year than the other
ICF domains of physical impairments
and activity limitations. In our study,
the improvement in pain achieved
standards of minimal clinically
important difference,20 and the
improvement in function was just
under the published minimal clini-
cally important difference.20 As we
are unaware of a validated minimal
clinically important difference in par-

ticipation, we are unable to charac-
terize this amount of improvement;
however, it was a small percentage
change (3 points on a 100-point rat-
ing scale). Our study showed similar
reductions in pain and improve-
ments in function as the study by
Davis et al,13 yet their participants
had a larger increase (equivalent to
18/100 points) in participation from
pre-TKR to 1 year post-TKR. Our sen-
sitivity analysis, restricted to individ-
uals who had participation assessed
within 6 months prior to their TKR,
resulted in a change from pre-TKR to
post-TKR participation, which was
closer to, but still lower than, the
change found in the study by Davis
et al. Other recent evidence suggests
participation as an outcome may not
change robustly from a single physi-
cal intervention,21 although this
possibility should be investigated
further.

Presenting statistical means to char-
acterize improvement may be
incomplete. Hence, our approach
was to present the proportions of
subgroups of participants with self-
reported participation restriction fol-
lowing TKR. Doing so allows us to
understand the public health impact
and the experiences of the individu-
als most intensely affected by the
intervention. Also, determining pro-
portions with or without participa-
tion restriction pre-TKR and post-
TKR allows inspection of the
influence of baseline status on post-
TKR outcomes. Pre-TKR functional
status has been widely recognized as
the strongest predictor of post-TKR
functional status.22–24 Our results
indicate that this finding may extend
to participation status and that TKR
does not produce substantial
increases in participation �1 year for
individuals with pre-TKR participa-
tion restriction. The impact of pre-
TKR intervention to optimize the
pre-TKR function and participation
status on post-TKR participation
should be studied further.

Several demographic and clinical fac-
tors were associated with post-TKR
participation. Surprisingly, pre-TKR
participation restriction was lowest
among those in our oldest age group,
although there were small num-
bers in this subgroup. It is possible
that older people have lower expec-
tations for their participation and,
therefore, may not consider them-
selves “limited” in activities when
answering the questions on the
LLDI-IL. Conversely, this could sim-
ply describe the participation status
of elderly people healthy enough
to select and undergo TKR. In addi-
tion, the proportion of the oldest
individuals with participation restric-
tion at �1 year actually increased,
and a large proportion (42%) of
those without participation restric-
tion pre-TKR reported restriction
at 1 year post-TKR. This concern-
ing finding may indicate increased

Table 5.
Association Between Patient Factors and Participation Restriction �1 Year Post-TKR
(n�292)a

Independent Variable

Participation
Restriction
Unadjusted
OR (95% CI)

Participation
Restriction
Adjusted

OR (95% CI)

Sex (ref�men) 1.4 (0.8, 2.4) 1.1 (0.7, 2.0)

Race (ref�white) 1.9 (1.0, 3.7) 1.5 (0.7, 3.2)

Age at TKR

�65 y (n�92) Reference Reference

65–74 y (n�101) 0.9 (0.5, 1.5) 1.0 (0.6, 1.8)

75� y (n�25) 1.5 (0.6, 3.5) 2.0 (0.8, 4.8)

Educational attainment (ref �HS) 1.4 (0.4, 4.5) 1.2 (0.4, 4.0)

Depressive symptoms (ref �16) 3.0 (1.5, 5.8) 3.3 (1.6, 6.6)

Quadriceps femoris muscle strength
(per N�m/kg)

0.2 (0.1, 0.6) 0.3 (.06, 1.1)

Pain in the ipsilateral (TKR) knee (ref �10/20) 3.9 (1.6, 9.6) 6.0 (2.1, 17.3)

Pain in the contralateral knee (ref �10/20) 5.7 (2.1, 15.1) 5.2 (1.8, 14.8)

No. of knees replaced (ref�1) 1.0 (0.6, 1.7) 0.9 (0.5, 1.6)

Body mass index (kg/m2) (ref �30) 1.0 (0.6, 1.7) 0.9 (0.5, 1.5)

Pre-TKR WOMAC physical function
(per unit of scale)

1.0 (1.0, 1.1) 1.0 (1.0, 1.1)

No. of comorbidities (ref�0) 1.1 (0.9, 1.3) 1.0 (0.8, 1.3)

a Adjusted for age, sex, race, and educational attainment. TKR�total knee replacement,
WOMAC�Western Ontario and McMaster Universities Osteoarthritis Index, OR�odds ratio, 95%
CI�95% confidence interval, ref�reference, HS�high school.
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recovery time for some people in
this age group or simply effects of
aging on participation. This propor-
tion slightly decreased at 2 years,
which would support the former
hypothesis. The number of individu-
als in this age group at this time
point, however, is small. Therefore,
this is a speculative interpretation.

Our non-white participants had a
higher proportion with participation
restriction pre-TKR than did whites
(62% versus 33%). Non-whites, par-
ticularly African Americans, have a
lower utilization of TKR than
whites.25 The proportion of non-
white individuals with participation
restriction at each time point was
higher than that of the other sub-
groups with the exception of the
oldest participants at �1 year and
may indicate a need for increased
intervention throughout the pre-
TKR and post-TKR periods. The fail-
ure of variables representing non-
white race and oldest age to emerge
as significant predictors of participa-
tion score and participation restric-
tion in our multivariable analyses
may reflect the low numbers of sub-
jects in these subsamples and should
be explored further in a cohort with
larger numbers of such individuals.

Additionally, several modifiable fac-
tors were associated with low post-
TKR participation and self-reported
participation restriction and, there-
fore, may indicate potential targets
for the treatment of participation
restriction in the post-TKR popula-
tion. For example, severe pain in the
contralateral knee was one of the
strongest predictors of participation
and participation restriction, sug-
gesting that while symptoms are
present in the nonreplaced knee,
people may not return to their pre-
surgical level of participation. Inter-
estingly, however, the number of
knees replaced and quadriceps mus-
cle strength were not associated
with participation restrictions in this

study. Other potentially modifiable
factors most strongly associated with
participation restriction in our study
included severe continued pain in
the TKR knee and depressive symp-
toms. Because psychosocial factors
are a significant part of the concep-
tual model of participation and dis-
ability in the ICF,7 it is important
to consider the impact of such fac-
tors, including depressive symp-
toms, on participation in patient
populations.26

Our study used a subscale of the
LLFDI as our outcome measure,
which focuses on taking care of
one’s daily responsibilities and social
activities. A recent qualitative study
explored similar constructs of partic-
ipation by asking patients what activ-
ities were important to them prior to
surgery and assessed their difficulty
with them 1 year after TKR.26 The
authors, similarly, found approxi-
mately 25% of patients were unable
to perform their preferred activities
of leisure 1 year after surgery. Other
standardized outcome tools that
measure components of participa-
tion include those focused on work
or sporting activities27,28 and may be
relevant as the knee replacement
population continues to get
younger. One such study found only
a quarter of patients were participat-
ing in intense sporting activities �1
year after surgery.12 Therefore, there
is growing support that patients with
TKRs continue to have restrictions
across participation domains follow-
ing knee replacement, and more
research in this area is warranted.

Among the limitations of this study
was its small sample size among
some demographic groups, which
may have influenced the power to
identify associations. The varied
length of time between pre-TKR par-
ticipation assessment and TKR may
have influenced the proportion with
participation restriction prior to TKR
and the amount of change in partic-

ipation, as discussed above; how-
ever, the timing between pre-TKR
assessment and TKR did not affect
post-TKR results. As participation is
a complex construct that includes
social factors and one’s environ-
ment, it may be important to study
changes in this population for a lon-
ger period of time after TKR. Cur-
rently, this study has examined these
changes up to 2 years and did not
show substantial changes from 1 to 2
years. Time frames of 5 to 10 years
may be more telling. Our data also do
not include information on rehabili-
tation services received by the par-
ticipants; therefore, the impact of
rehabilitation on participation out-
comes post-knee replacement can-
not be determined.

Conclusion
Although there were overall mean
reductions in pain and improve-
ments in function and modest
improvements in participation at
least 1 year following TKR, at least a
third of the participants displayed
post-TKR participation restriction.
All groups had a reduction in the
proportion of the study sample with
participation restriction following
TKR with the exception of those
�75 years of age. Female sex, non-
white race, depressive symptoms,
severe pain in either knee, and lower
pre-TKR functional status were asso-
ciated with decreased participation
�1 year post-TKR, and the above fac-
tors with the exception of sex and
race were associated with increased
odds of participation restriction.
Physical therapy interventions aimed
at addressing modifiable factors both
presurgery and postsurgery may
improve participation in the grow-
ing population of patients post-TKR,
and the factors associated with par-
ticipation status should be consid-
ered when designing courses of care.
Physical therapists may consider the
nonmodifiable factors associated
with participation restriction when
determining clinical prognoses.
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