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Abstract—Following total knee arthroplasty (TKA), physical
therapists must evaluate patient readiness to safely begin stair-
climbing. Physical therapists might find self-reported chair-rise
ability useful in determining stair-climbing readiness of patients.
We grouped 31 subjects who were at approximately 3.6 weeks
post-TKA by chair-rise ability (group 1 = “Because of my knee, I
can only rise from a chair if I use my hands and arms to assist,”
group 2 = “I have pain when rising from the seated position, but it
does not affect my ability to rise from the seated position,” and
group 3 = “My knee does not affect my ability to rise from a
chair”). Next, we determined time of stair-climbing ascent and
descent, number of chair rises in 30 seconds, isokinetic quadriceps
femoris and hamstring muscle group strength, and self-reported
knee function survey scores. Groups 3 and 2 descended stairs
more quickly than group 1; group 3 displayed greater involved
and noninvolved knee extensor torque per body weight than group
1 or 2 and had superior self-reported knee function scores than
group 1. Patient perception of chair-rise ability at approxi-
mately 3.6 weeks post-TKA is useful in helping physical thera-
pists determine patient readiness to safely begin stair-climbing.

Key words: arthroplasty, function, home-based care, isokinet-
ics, knee, osteoarthritis, patient outcomes, quadriceps femoris,
rehabilitation, stair-climbing, TKA.

INTRODUCTION

Safely ascending and descending stairs are essential
activities of daily living (ADL) that are often difficult for

a patient with knee osteoarthritis [1–3]. Although total
knee arthroplasty (TKA) is generally successful in reduc-
ing osteoarthritic knee pain and patients identify pain
relief as the main reason for undergoing TKA [1], many
patients’ ability to perform functional activities such as
stair-climbing remain limited for an extended time fol-
lowing TKA compared with age-matched individuals
who are nondisabled [4].

Patients increasingly expect advances in TKA surgi-
cal techniques and implant designs to enable them to
return to their original functional status without pain or
impairment [5]. In a survey study of 253 patients at a
minimum of 1 year following primarily unilateral TKA
(mean age = 68.1, range = 23–90 years), Noble et al.
reported that 83 percent of satisfied patients never or
rarely took pain medication for surgical knee pain com-
pared with 65 percent of dissatisfied patients [6]. Dissat-
isfied patients also reported at least some difficulty

Abbreviations: ADL = activities of daily living, BMI = body
mass index, BW = body weight, KOS-ADLS = Knee Outcome
Survey–Activity of Daily Living Scale, PT = physical therapy,
TKA = total knee arthroplasty.
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performing 71 percent of ADL, including stair-climbing,
compared with only 45 percent of the satisfied patients.
Pain relief appears to be directly related to patient satis-
faction following TKA; however, their inability to per-
form ADL such as stair-climbing contributes largely to
their level of dissatisfaction. Trousdale et al. [7], in
studying patient (mean age = 70, range = 37–89 years)
concerns before TKA surgery, reported that after ranking
restoration of the ability to walk as much as they wished
as the first most important concern, patients ranked the
ability to go up and down stairs as the second [7].

Pain and insufficient lower-limb muscle strength,
particularly at the quadriceps femoris muscle group, may
contribute to a patient’s increased falling risk during level
walking and stair-climbing [8–10]. Falling increases the
likelihood that patients might sustain additional and
potentially life-threatening injuries (closed head injury,
fractures, etc.) that might further increase their disability
level, reduce quality of life, prolong rehabilitation, and
promote a general health decline associated with the inac-
tivity of protracted bed rest [1,4]. Falls in public places
mostly occur on steps and almost 80 percent of these
occur during stair descent [11–14]. During stair ascent,
the forward momentum of a fall is arrested by the stair
structure itself, whereas during stair descent, the distance
to fall is potentially much greater [11].

An essential part of contemporary physical therapy
(PT) is preventing further injury or minimizing the
effects of chronic conditions that might contribute to
increased disability and decreased functional independ-
ence [15]. Physical therapists must routinely determine a
patient’s readiness to perform functional tasks such as
stair-climbing [14]. Although self-reported knee function
surveys generally ask patients to rate their perceived abil-
ity to ascend or descend stairs, many patients have only
attempted this task on 1 to 3 steps as a hospital inpatient
with help in the PT clinic or upon entering their home
when returning from the hospital. From these limited
recent experiences, they may have difficulty accurately
appraising their stair-climbing readiness and the level of
assistance they truly require. Additionally, although
quadriceps femoris muscle group weakness contributes
to fall risk, performing post-TKA appraisal of the
strength of this muscle group and its function during
stair-climbing can be difficult because of concerns
regarding patient pain levels and safety, surgical incision
status, and prosthesis integrity.

Particularly for the home care physical therapist who
often has no additional assistance, identifying a simple
and safe method for determining patient readiness to
safely begin stair-climbing during early postoperative
rehabilitation would be useful. A therapist may find that
patients’ perception of their ability to perform an
independent chair rise, which they have attempted multi-
ple times following surgery while hospitalized, in the
clinic, and at home, may be a practical way to estimate
patient readiness to safely begin stair-climbing activities.
Several reports have related chair-rise performance to
knee extensor muscle-force-generating ability [16–20].
Tasks such as the chair rise have minimal injury risk if
not performed correctly, while unsafe stair-climbing has
comparatively greater injury risk, particularly when
patients initially attempt stair descent.

This retrospective, posttest design study evaluated the
usefulness of self-reported chair-rise ability ratings for
determining patient readiness to begin safe stair-climbing.
Timed stair-climbing tests have been used extensively
among patient groups who have lower-limb osteoarthritis
or who have undergone total joint replacement [21–24].
In a prospective observational study of 83 patients fol-
lowing TKA (aged 60.3 ± 11.2 [values are mean ± stand-
ard deviation unless expressed otherwise]), Kennedy et
al. demonstrated a progressive postoperative pattern of
recovery in timed stair-test performance over 15 weeks of
study [21]. Sowers et al. reported that timed stair-test per-
formance is directly related to functional quadriceps fem-
oris muscle group strength and knee pain among women
with knee osteoarthritis (aged 46.9 ± 4.6) during weight-
bearing functional tasks with prolonged stair ascent and
descent times and more time spent in double support [22].
Perron et al. reported that timed stair-test performance
correlated strongly with the time needed for women (aged
65.6 ± 6.0) who had undergone total hip arthroplasty to
walk 10 m on a level surface and to stand up from a chair
and walk 3 m compared with nondisabled age-matched
subjects [23]. In another study that reported timed stair-
test performance, Mizner et al. tested 22 male and 18
female subjects aged 64 ± 9 before surgery and at 1, 2, 3,
and 6 months following unilateral TKA [24]. They found
that timed stair-test performance displayed fair-to-moder-
ate inverse relationships with involved and noninvolved
lower-limb isometric quadriceps femoris muscle group
strength. Our hypothesis was that individuals who per-
ceived their chair-rise ability as poor would also display
poor stair-climbing ability and weaker quadriceps femoris
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muscle group strength. To determine actual chair-rise and
stair-climbing ability, we collected data that included a
patient self-report of perceived knee function during
ADL, bilateral isokinetic knee extensor and flexor torque
(to determine quadriceps femoris and hamstring muscle
group strength), a 30-second chair-rise test, and a timed
stair test. Information regarding patient perceived chair-
rise ability was obtained from the self-reported knee func-
tion survey.

MATERIALS AND METHODS

Subjects
Study procedures were approved by a medical insti-

tutional review board, and subjects provided written
informed consent. A total of 31 consecutive subjects
(22 females, 9 males), aged 63 ± 6.4, with body mass
index (BMI) of 31.4 ± 6.8, height 169.1 ± 10.8 cm, and
weight 90.4 ± 22.8 kg, who were scheduled to undergo
TKA for unilateral knee osteoarthritis agreed to partici-
pate in this study. Of these subjects, 16 (51.6%) were
also being treated for hypertension, 15 (48.4%) had docu-
mented grade II to IV knee osteoarthritis at the contralat-
eral knee, and 7 (27.6%) had a history of degenerative
low back conditions (5 had chronic disc disease, 2 had
spondylosis). No subjects had upper-limb dysfunction.

Surgery
All subjects underwent unilateral TKA with femoral,

tibial, and patellar button components performed by the
same fellowship trained surgeon (ALM). Twenty subjects
received the Osteonics Knee System (Stryker Corp,
Kalamazoo, Michigan), and eleven subjects received the
MIS™ Total Knee Arthroplasty System (Zimmer Inc,
Warsaw, Indiana). Total tourniquet time was 50 ± 10 min-
utes. All subjects received comparable inpatient nursing
and PT care.

Rehabilitation
All subjects participated in a progressive home-based

therapeutic exercise program that was initiated 3 to 4 days
postsurgery. Exercises included quadriceps setting, short-
arc knee extensions, four-way straight-leg raises, seated
knee flexion, supine “wall slide” knee flexion, partial
range-of-motion squats, standing-end range knee exten-
sion (with progressive elastic-band resistance), standing
calf raises, and more functional tasks such as multidirec-

tional step-ups on a 2-inch-tall (5.1 cm) step, and progres-
sive stair ascent and descent as tolerated with physical
therapist assistance. Twenty subjects performed additional
standing hip extension, seated leg-pressing and knee flex-
ion exercises with elastic-band resistance, and combined
partial squatting with resisted hip adduction against a 12-
inch-diameter (30.5 cm) therapy ball in addition to more
functional tasks such as step-ups on a 4-inch (10.2 cm)
step, lateral shuffle stepping with elastic-band resistance,
and single lower-limb standing balance exercises. Subjects
received 9.2 ± 3.6 total home PT treatment sessions over
3.6 ± 0.7 weeks following surgery. All subject data were
collected between 3 and 4 weeks post-TKA at an outpa-
tient PT center.

Survey
Subjects completed the Knee Outcome Survey–

Activity of Daily Living Scale (KOS-ADLS). The KOS-
ADLS is a 14-item questionnaire that assesses common
knee symptoms and functional limitations during ADL.
Items are scored on a Likert-type scale based on per-
ceived function ability level. Functional limitations are
evaluated with eight items relating to a person’s ability to
perform specified tasks such as walking, stair-climbing,
and rising from a chair. An overall score between 0 and
100 percent is generated, with a higher number reflecting
better patient function. The validity of this scale has been
demonstrated by moderately strong levels of correlation
(r > 0.60) with the Lysholm Knee Scale and the Global
Rating of Knee Function [25]. In addition, this scale dis-
plays a high level of internal consistency, test-retest reli-
ability, and a more precise knee function measurement
than can be obtained with the Lysholm Knee Scale [25].

Subjects were grouped based on their response to the
following KOS-ADLS question: “How does your knee
affect your ability to rise from a chair?” Response
options for this question were—
1. “Because of my knee, I cannot rise from a chair.”
2. “Because of my knee, I can only rise from a chair if I

use my hands and arms to assist.”
3. “I have pain when rising from the seated position, but

it does not affect my ability to rise from the seated
position.”

4. “My knee does not affect my ability to rise from a
chair.”
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Function Testing

30-Second Chair-Rise Test
We initiated the 30-second chair-rise test with subjects

seated in a firm chair that had no arms. During test per-
formance, subjects were instructed to assume an upright
standing posture and then to return to the seated starting
position as many times as possible within 30 seconds.
With the subjects’ first movement, we timed the test using
a handheld stopwatch. This assessment has demonstrated
high validity for quadriceps femoris muscle group strength
by correlating with single-repetition maximum leg-press
ability, and it has also shown high test-retest reliability (r =
0.89) [26–27]. The same tester performed all meas-
urements, and a researcher was positioned near test sub-
jects to assist if needed.

Timed Stair Test
Subjects were also timed with a handheld stopwatch as

they ascended and then descended a flight of ten 7-inch
(17.8 cm) tall steps with an 11-inch (27.9 cm) tread depth.
While facing the first step at no more than 1 foot (30.5 cm)
away and with their hands by their sides, subjects were
instructed to ascend the steps as quickly as possible with-
out compromising safety. Following a 30-second rest
period at the top of the steps, subjects were instructed to
descend the steps as quickly as possible without compro-
mising safety. We allowed subjects to use one hand rail
during each phase if required. Each test phase ended when
both of the subject’s feet reached the top or bottom of the
staircase, respectively. The same investigator performed
all test measurements, and pilot testing before data collec-
tion demonstrated excellent test-retest measurement reli-
ability (r = 0.94). A researcher was positioned near
subjects during testing to assist if needed. The timed stair
test has been widely reported as an evaluation method for
determining stair-climbing proficiency among patients
with knee osteoarthritis, post-TKA or post-total hip arthro-
plasty [21–24,28].

Isokinetic Knee Strength
We assessed bilateral knee extensor and flexor torque

using an isokinetic dynamometer (Biodex, Shirley, New
York) at 60°/s and a range of motion between 110° and 5°
knee flexion using standard techniques including calibra-
tion. We measured subject active knee extension and flex-
ion using a handheld goniometer before isokinetic testing.
Subjects performed three submaximal warm-up repeti-

tions before performing three maximal effort repetitions
with a 10-second rest period between each repetition.
Mean peak isokinetic knee extensor and flexor torque was
determined and was standardized to body weight (BW).

Statistical Analysis
Kolmogorov-Smirnov tests revealed normal data dis-

tributions, so we performed parametric statistical analysis.
We used a multivariate, general linear model analysis of
variance for main effects with the independent variable of
perceived chair-rise ability group to compare dependent
variables, including physical performance tests (stair
ascent and descent time, isokinetic knee extensor torque
per BW) and the KOS-ADLS score. To evaluate the rela-
tionship between mean peak isokinetic knee extensor
torque and stair-climbing variables that displayed signifi-
cant group differences, we used Pearson product moment
correlations. In addition, we selected an alpha level of p <
0.05 to indicate statistical significance with Bonferroni
adjustments for multiple comparisons (0.05/5 = 0.01) and
used Tukey honest significant difference post hoc tests to
delineate the specific location of group differences.

RESULTS

No study participant selected the self-reported chair-
rise response option, “Because of my knee, I cannot rise
from a chair.” Twelve subjects responded, “Because of
my knee, I can only rise from a chair if I use my hands and
arms to assist” (group 1). Twelve subjects responded, “I
have pain when rising from the seated position, but it does
not affect my ability to rise from the seated position”
(group 2). Seven subjects responded, “My knee does not
affect my ability to rise from a chair” (group 3). Groups
did not display statistically significant differences for the
proportion of subjects who performed additional therapeu-
tic exercises (Fisher exact test = 0.83, p = 0.79), for the
proportion of subjects who had contralateral knee osteoar-
thritis (Fisher exact test = 0.23, p = 0.97), hypertension
(Fishers exact text = 0.54, p = 0.90), or degenerative low
back conditions (Fisher exact test = 0.24, p = 0.99). Sub-
ject demographic characteristics based on self-reported
chair-rise ability group are displayed in Table 1.

Groups displayed a similar percentage of women and
men except for group 3, which had 57.1 percent (four of
seven) men. With a greater proportion of men, group 3
subjects were also taller on average compared with the



755

NYLAND et al. Chair-rise ability and stair-climbing
other groups. Group 3 subjects displayed greater mean
involved and noninvolved knee flexor torque per BW and
on average performed more sit-to-stand repetitions in
30 seconds than group 1 and 2 subjects. On average, group
1 subjects had greater BW and BMI scores than group 2 or
3 subjects. At the time of testing, groups had received a
similar number of weeks of home PT treatment; however,
group 2 subjects received an average of 3.0 and 2.2 less
total home PT treatment sessions than groups 1 and 3 sub-
jects, respectively.

All subjects completed each test component without
assistance. Group 3 subjects (8.3 ± 3.0 s) ascended stairs
more quickly than group 1 (19.6 ± 12.7 s) and group 2
(11.3 ± 4.9 s) subjects; however, these differences were not
statistically significant (p = 0.02). Groups differed for stair

descent time, involved and noninvolved mean peak knee
extensor torque per BW, and KOS-ADLS score (Table 2).
Tukey post hoc tests revealed that group 3 and group 2 sub-
jects descended stairs more quickly than group 1 subjects,
group 3 subjects displayed greater involved and nonin-
volved mean peak isokinetic knee extensor torque per BW
than groups 1 and 2 subjects, and group 3 subjects displayed
higher KOS-ADLS scores than group 1 subjects (Table 3).
Pearson product moment correlations revealed moderate
inverse relationships between noninvolved (r = –0.62) and
involved (r = –0.70) mean peak isokinetic knee extensor
torque per BW and stair descent time, explaining 38 and
49 percent of the variability of timed stair descent per-
formance, respectively (Figure).   

Table 1.
Mean ± standard deviation values of chair-rise group demographic characteristics with subjects grouped by response.

Variable Group 1∗ Group 2† Group 3‡

Sex
Females (n) 10 9 3
Males (n) 2 3 4

Age (yr) 63.6 ± 5.6 62.0 ± 7.0 65.1 ± 6.5
Height (cm) 165.4 ± 7.4 169.0 ± 13.0 174.9 ± 11.2
Weight (kg) 98.3 ± 22.0 81.2 ± 24.7 91.1 ± 19.4
Active Knee Extension, Flexion (°) 0 ± 2, 111.6 ± 4 0 ± 2, 115 ± 7 0 ± 2, 110 ± 5
Involved Knee Flexor Torque/BW (N•m/kg) 0.20 ± 0.18 0.21 ± 0.12 0.37 ± 0.11
Noninvolved Knee Flexor Torque/BW (N•m/kg) 0.35 ± 0.22 0.40 ± 0.22 0.56 ± 0.14
Sit-to-Stand (reps) 9.0 ± 1.9 11.3 ± 3.7 14.4 ± 6.2
Body Mass Index 35.9 ± 7.5 27.9 ± 5.2 29.4 ± 3.1
Weeks of Home PT 3.8 ± 0.6 3.5 ± 0.9 3.3 ± 0.5
Total Home PT Visits 10.5 ± 3.2 7.5 ± 4.3 9.7 ± 1.7
*Group 1 = “Because of my knee, I can only rise from a chair if I use my hands and arms to assist.”
†Group 2 = “I have pain when rising from the seated position, but it does not affect my ability to rise from the seated position.”
‡Group 3 = “My knee does not affect my ability to rise from a chair.”
BW = body weight, PT = physical therapy, reps = repetitions.

Table 2.
Multivariate general linear model analysis of variance (between group main effects).

Dependent Variable Type III
Sum of Squares df Mean

Square
F

Statistic p-Value Power

Stair Ascent (s) 681.1 2 340.6 4.6 0.02 0.73
Stair Descent (s) 1,046.8 2 523.4 8.2 0.002* 0.94
Involved Knee Extensor Torque/BW (N•m/kg) 0.5 2 0.3 6.4 0.005* 0.87
Noninvolved Knee Extensor Torque/BW (N•m/kg) 1.7 2 0.9 9.1 0.001* 0.96
KOS-ADLS (score) 1,530.3 2 765.2 6.4 0.005* 0.87
*p ≤ 0.01 (Bonferroni adjustment for multiple comparisons).
BW = body weight, df = degrees of freedom, KOS-ADLS = Knee Outcome Survey–Activity of Daily Living Scale.
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DISCUSSION

Subjects who reported that their knee did not affect
their ability to chair rise (group 3) and subjects who
reported knee pain when rising from the seated position
but believed that it did not affect their ability to rise from
a seated position (group 2) were able to descend stairs

more quickly without compromising safety than subjects
who reported that because of their knee, they could only
chair rise if they used their hands and arms to assist
(group 1). This suggests that group 3 subjects need less
home-based PT to assist with stair-climbing. Group 3
subjects also displayed greater involved and noninvolved
side mean peak isokinetic knee extensor torque per BW
than group 2 and group 1 subjects. Additionally, the
mean peak isokinetic knee extensor torque per BW that
they displayed at their noninvolved lower limb almost
matched Ikezoe’s reported 1.28 N•m/kg discriminating
criterion for identifying older women (aged 75.3 ± 3.4)
who had a decreased fall risk [29]. The moderate inverse
relationship that was observed between involved and
noninvolved mean peak isokinetic knee extensor torque
and stair descent supports the association between quad-
riceps femoris muscle group strength and the eccentric
activation required to control the vertical momentum of
the body during stair descent [11,22,24]. This finding
reinforces the close relationship between quadriceps fem-
oris muscle group strength and the patients’ ability to
safely descend stairs during the initial 3 to 4 weeks fol-
lowing TKA [22,24].

Since knee joint loading is related to body mass and bio-
mechanical stresses are magnified by increased body mass,
subjects who weigh more or have a higher BMI are more
likely to have difficulty performing weight-bearing func-
tional activities or therapeutic exercises without compensa-
tory contralateral lower- and/or upper-limb use following
TKA [30–31]. This is particularly true if the quadriceps
femoris muscle group is appreciably weak before surgery. In
our study, subjects who reported that because of their knee,
they could only chair rise if they used their hands and arms
to assist (group 1) had a higher mean BMI and BW than the
other groups. Kaufman et al. reported that as the BMI

Table 3. 
Tukey post hoc test results (mean ± standard deviation) by chair-rise group.

Dependent Variable
Group 1 Group 2 Group 3
(n = 12) (n = 12) (n = 7)

Stair Descent (s) 21.7 ± 10.6 12.4 ± 6.8 < Group 1* 7.2 ± 2.5 < Group 1†

Involved Knee Extensor Torque/BW (N•m/kg) 0.38 ± 0.20 0.43 ± 0.20 0.71 ± 0.20 > Group 2* & 1†

Noninvolved Knee Extensor Torque/BW (N•m/kg) 0.63 ± 0.40 0.80 ± 0.30 1.24 ± 0.30 > Group 2‡ & 1†

KOS-ADLS (score) 52.3 ± 12.0 58.9 ± 7.4 70.9 ± 13.3 > Group 1†

*p ≤ 0.05.
†p ≤ 0.005.
‡p ≤ 0.01.
BW = body weight, KOS-ADLS = Knee Outcome Survey–Activity of Daily Living Scale.

Figure.
Pearson product moment correlations showing variability between
noninvolved (r = –0.62) and involved (r = –0.70) mean peak
isokinetic knee extensor torque/BW and stair descent time, explaining
approximately 38% and 49% of variability (r2) of timed stair descent
performance, respectively. BW = body weight.
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increased for both women and men with knee osteoarthritis
[32], either internal knee extensor moments across all gait
conditions (level walking, stair ascent, and stair descent)
decreased to reduce knee joint loads or maladaptive gait
compensations were used, such as excessively loading the
contralateral lower limb, leaning away from the involved
lower limb, or using the upper limbs in a manner that might
increase the fall risk [32]. Additionally, women with knee
osteoarthritis had significantly greater internal knee extensor
moments than men, suggesting that overweight women with
knee osteoarthritis might have greater difficulty performing
weight-bearing functional tasks such as stair-climbing
than men. This finding may partially explain why groups 1
and 2, with their greater proportion of women, did not per-
form as well in our study.

At 3 to 4 weeks following TKA, our subjects had inad-
equate time to maximize function. Testing at this time how-
ever is relevant to concerns related to stair-climbing
training. Therapeutic exercise programs generally transi-
tion from more non-weight-bearing, isolated single-joint
exercises to more functionally relevant weight-bearing
activities. Personnel and equipment resources at an outpa-
tient PT center may enable a greater focus on task-specific
functional training including stair-climbing. Skeletal mus-
cle-force production is highest during negative muscle
work (an eccentric activation) when an activated muscle is
lengthened by an external load such as during stair descent
[33]. The specificity of exercise theory suggests that the
therapeutic exercise program should target eccentric lower-
limb muscle strength; however, as mentioned earlier, con-
cerns over patient pain levels and safety, surgical incision
status, and prosthesis integrity usually limit early eccentric
strength-training intervention. In addition to the quadriceps
femoris muscle group, therapeutic exercises should also
address hip abductor/adductor muscle strength and incor-
porate incrementally greater step heights to improve
dynamic lower-limb joint stability [34]. This addition may
be especially important for shorter subjects and those with
greater BMI or BW levels such as group 1 subjects in this
study. In a randomized, blinded, prospective clinical trial
evaluating 15 subjects (aged 62–85) who had at least one
lower-limb impairment, Krebs et al. reported that subjects
(n = 9) who participated in a functional training program
demonstrated a more effective anterior-to-vertical momen-
tum transfer strategy by displaying greater internal knee
extensor torque during chair-rise performance compared
with subjects (n = 6) who trained using conventional
strength-training exercises [35].

Groups 1 and 2 that did not perform as well in our
study had a greater percentage of women, had a greater
BMI or BW, were shorter, and had weaker quadriceps
femoris muscle group strength at both the involved and
noninvolved lower limb. These subjects also had weaker
hamstring muscle group strength, which suggests that
they were less able to rely on this muscle group as a hip
extensor to assist with dynamic hip and knee postural sta-
bility. Interestingly, age did not differ significantly
between groups, which suggests a lesser effect for chro-
nological age compared with other health factors.

At 3 to 4 weeks following unilateral TKA for knee
osteoarthritis, group 3 subjects who reported that their knee
did not affect their ability to chair rise displayed lower stair
descent times and had greater bilateral mean peak isoki-
netic knee extensor torque and KOS-ADLS scores than
group 1 subjects who reported that because of their knee,
they could only chair-rise if they used their hands or arms
to assist. More importantly, group 3 subjects could descend
stairs more quickly than group 1 subjects without compro-
mising safety. This finding suggests that patient self-
reported chair-rise ability at 3 to 4 weeks post-TKA can
help the home physical therapist decide whether or not a
patient is ready to safely attempt stair-climbing. Group 3
subjects are more likely to be able to safely stair-climb and
to require less PT intervention to achieve stair-climbing-
related treatment plan goals. These subjects may also be
ready for more advanced functional weight-bearing exer-
cises than group 2 or 1 subjects. Therefore, the physical
therapist should feel more confident having these individu-
als perform weight-bearing functional activities and thera-
peutic exercises to better address treatment plan goals
related to neuromuscular and cardiovascular conditioning
in addition to merely training to achieve independent stair-
climbing. Group 1 patients are not ready for independent
stair-climbing and warrant greater PT focus on pain control
in addition to lower-limb and perhaps even upper-limb
strengthening exercises. On average, group 1 subjects
received more physical therapist visits and sessions; how-
ever, these home sessions provided by a solo physical ther-
apist may have benefited patients less than more focused
PT intervention at an outpatient PT center where personnel
and equipment resources are more available.

Group 2 subjects may be the target population for
home-based PT intervention [36–37]. PT intervention that
identifies and treats the specific causes of pain that these
individuals experience when performing a chair rise may
also help decrease pain that they experience when climbing
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stairs. Although TKA alone generally alleviates a consid-
erable portion of the pain associated with knee osteoar-
thritis [38], pain from the recent surgery may still be
present. Additionally, in contrast to pain control alone,
restoring functional independence with ADL requires
considerably more patient effort and compliance with an
appropriately designed therapeutic exercise program to
improve stair-climbing as well as maintain or improve
general health, including BW reduction if needed [39].

This study is limited in that it was retrospective; it
had a design of a posttest study only and a small number
of subjects. Although having the same surgeon perform
all surgeries and the same PT agency provide all home
PT sessions fostered relatively consistent interventions,
these results may not generalize to other patient groups.
We did not include kinematic and kinetic data in this
analysis or perform electromyography. Although meas-
urements such as these are important to verify group dif-
ferences, physical therapists do not routinely have access
to this equipment, particularly when they provide home-
based care. Further study with a larger sample size that
includes these measurements is needed to verify group
differences for knee moment, trunk and lower-limb kine-
matic, and muscle-activation timing differences.

CONCLUSIONS

Groups 3 and 2 descended stairs more quickly than
group 1, and group 3 displayed greater involved and non-
involved knee extensor torque per BW than group 1 or 2
and had superior self-reported knee function scores than
group 1. Patient perception of chair-rise ability at approx-
imately 3.6 weeks post-TKA is useful in helping physical
therapists determine patient readiness to safely begin
stair-climbing.
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