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Abstract This study aimed to investigate whether knee pain
during various activities of daily living (ADLs) is associated
with physical activity in patients with early and severe knee
osteoarthritis (OA). We hypothesized that the painful ADLs
associated with decreased physical activity differ according to
disease severity. This cross-sectional study enrolled 270 pa-
tients with medial knee OA, assigned to either the early
(Kellgren Lawrence [K/L] grade 1–2) or the severe group
(K/L grade 3–4). Physical activity was assessed using a
pedometer. Knee pain during six ADLs (waking up in the
morning, walking on a flat surface, ascending stairs, etc.)
was evaluated using a questionnaire. We performed multiple
regression and quantile regression analysis to investigate
whether knee pain during each ADL was associated with
physical activity. In the early group, the more knee pain they
experienced while ascending stairs, the lower their physical
activity was (75th regression coefficient = −1033.70,
P= 0.018). In the severe group, the more knee pain they

experienced while walking on a flat surface or bending to
the floor or standing up, the lower their physical activity
was (unstandardized coefficients =−1850.87, P=0.026; un-
standardized coefficients =−2640.35, P=0.010). Knee pain
while ascending stairs and while walking on a flat surface
or bending to the floor or standing up was a probable limiting
factor for physical activity in early and severe knee OA,
respectively. These findings suggested that a reduction in
task-specific knee pain according to disease severity could
improve physical activity levels.
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Introduction

Knee osteoarthritis (OA) is a chronic degenerative joint disor-
der that affects a large proportion of the population, particu-
larly the elderly [1–5]. It is the 11th leading cause of disability
worldwide, with its incidence increasing in the last two de-
cades [6]. Although most patients with knee OA experience
severe knee pain, physical dysfunction, depressed mood, and
activity restriction [7–10], the recommended conservative
treatments for knee OA often include physical activity and
lifestyle modifications because walking results in knee pain
reduction and improvement in functional ability [11, 12]. In
addition, regular physical activity is associated with a lower
prevalence of obesity and comorbidities such as diabetes,
cardiovascular disease, and hypertension [13]. However, pre-
vious reports revealed that the 2008 Physical Activity
Guidelines for Americans were met by only 12.9 % of men
and 7.7 % of women with knee OA, and a substantial propor-
tion of men and women (40.1 and 56.5 %, respectively) were
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inactive [14]. Therefore, it is important to find risk factors for
decreased physical activity to maintain or increase this key
clinical index.

Most previous studies have focused on the relationship
between physical activity and clinical indices such as knee
pain and physical function [15–17]. The extent of the influ-
ence of physical activity on the improvement of knee pain and
physical function has been well established [15, 16]. In con-
trast, there are few studies on the inhibitors of physical activity
[17]. The systematic review conducted by Veenhof reported
that physical function is related to a low level of physical
activity [18]. Moreover, several studies [19, 20] have identi-
fied knee pain as a major limiting factor for physical function.
Thomas and colleagues revealed that knee pain was associated
with decreased physical activity in patients with knee OA
[17]. However, which types of daily activities induce knee
pain that significantly affects physical activity remains un-
known. Costigan and colleagues reported that mechanical
joint loading related to knee pain differs between activities
[21]. Accordingly, activities that elicit knee pain may not
always be constant. Because managing knee pain is im-
portant in an intervention for physical activity, under-
standing the inhibitory factors of physical activity might
be beneficial to design a better approach to increase
physical activity more effectively and might help over-
come the problem of low adherence to physical activity
interventions. Therefore, evaluating the association be-
tween knee pain during various activities of daily living
(ADLs) and physical activity is an important step in de-
veloping effective clinical interventions.

Physical function or daily activity performance is strongly
influenced by the severity of the knee OA [22, 23]. Data
from the National Health and Nutrition Examination
Survey-Epidemiologic Follow-up Study (NHEFS) and
the Framingham Study suggest the large impact of radiologi-
cal knee osteoarthritis on disability in the ADLs related to
lower limb function [20, 24]. Thorp and colleagues reported
structural and functional differences between mild (K/L
grade ≤2) and moderate (K/L grade ≥3) knee OA. Cho and
colleagues revealed that patients with K/L grade 3 had more
severe symptom (WOMAC Pain and Function) progression
compared with K/L grade 2 [23]. Thus, disease severity
strongly influences clinical outcome. Generally, radiologic
knee OA is defined as having at least a K/L grade of 2 or more
[25]. However, a recent study showed the presence of struc-
tural damage in the medial compartment of the knee in early-
stage OA patients, including stage 1. We therefore included
K/L grade ≥1 in the present study [26]. Patients with a K/L
grade 1–2 were labeled as the early group while patients with
a K/L grade 3–4 were labeled as the severe group.

The purpose of the present study was to investigate
whether knee pain during various ADLs is associated with
physical activity in patients with early and severe knee OA.

Materials and methods

Participants

This study had a cross-sectional design. Between February
and May 2014, 291 patients aged 56–90 years old with knee
OAwere recruited by advertisement in community orthopedic
clinics in Hiroshima and Kyoto, Japan. Patients with medial
tibiofemoral knee OA, with K/L grade ≥1 in one or both
knees, who were able to walk independently, and who had
the ability to see, hear, and operate a pedometer were included
in this study. Individuals were excluded from the present study
if they had lateral knee OA, medical conditions causing pain
or fatigue that interfered with physical activity such as cardio-
pulmonary or neurologic disorders, as well as a history of an
operation in the knees, periarticular fracture, or cognitive im-
pairment. When a symptom was found to be bilateral, the
affected side was defined as having the more severe disease.
Written informed consent was obtained from each participant
in accordance with the guidelines of the Kyoto University
Graduate School of Medicine and the Declaration of Human
Rights, Helsinki, 1995. The ethical committee of the Kyoto
University Graduate School of Medicine approved this study.

Measurements

Objective measure of physical activity

Objective physical activity was assessed by measuring the
daily, accumulated step counts using a pedometer (Yamax
Power Walker EX-300; Yamasa Tokei Keiki Co., Ltd,
Tokyo, Japan). We distributed the pedometer and activity cal-
endar to the participants, which were used for recording step
counts at the time of a measurement. Participants were asked
to wear the pedometer in the pocket of their dominant leg for
14 consecutive days except when sleeping, bathing, and
performing water-based activities and were instructed not to
perform any unusual activities. Furthermore, the participants
were asked to write down the number of steps at the end of
each day. The pedometers and activity calendar were sent to
our laboratory by mail after 14 consecutive days, and the
average amount of step counts was calculated. We restricted
our sample to those patients who wore the pedometer for at
least 10 valid days, which is enough to meet the minimum
number of days needed to reliably estimate physical activity
[27]. The pedometers had a 30-day data storage capacity.
Previous studies used questionnaires such as Physical
Activity Scale for the Elderly (PASE), accelerometer, and
pedometer to measure the physical activity of older adults
with knee OA [10, 14, 28]. We selected a pedometer, because
it is cheap, readily accessible, and more likely to be used in
clinical and public health applications.
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Radiographic knee OA

Radiographs of the affected side were taken by using an
anteroposterior short film, with weight bearing and foot map
positioning. The cassette holder was lowered so that the center
of the film was at the level of the participant’s tibiofemoral
joint line. Fluoroscopic guidance with a horizontal
anteroposterior x-ray beam was used to properly visualize
the joint space. Radiographs taken within 3 months were used.
If absent or an acute exacerbation occurs within 3 months,
participants were subjected to radiography at the time of our
measurement. Radiographs were scored on the basis of the
K/L grade, and the scores were used to evaluate the patients’
knee OA severity and identified as 0 (normal), 1 (possible
osteophytes), 2 (definite osteophytes, possible joint space
narrowing), 3 (moderate osteophytes, definite narrowing,
some sclerosis, possible attrition), and 4 (large osteophytes,
marked narrowing, severe sclerosis, definite attrition) [29].
The intrarater reliability of radiographic evaluation (kappa co-
efficient =0.90) was proven in our previous research [30, 31].

Presence or absence of knee pain during several ADLs using
the Japanese Knee Osteoarthritis Measure

The Japanese Knee Osteoarthritis Measure (JKOM) was used
to assess the presence or absence of knee pain during several
ADLs (upon waking up in the morning, walking on a flat
surface, ascending stairs, descending stairs, bending to the
floor or standing up, and standing still). The JKOM is a self-
administered, disease-specific questionnaire for patients with
kneeOA [32]. Each question is graded on a scale of 0–4 points
as not at all (0 point), slight/moderate/quite (1 to 3 points),
and extreme (4 point), which indicates no, some, and very
severe pain, respectively. The JKOM is one of the most fre-
quently used measures for the treatment of knee OA in
Japanese clinical practice and was proven to have sufficient
validity and reliability by means of statistical evaluation and
comparisons with the Western Ontario McMaster Universities
Osteoarthritis Index (WOMAC) [32].

Demographic data

Demographic data were obtained through self-reported ques-
tionnaires (i.e., age and sex). Body height and weight were
assessed in the clinic without shoes or heavy clothing on a
calibrated scale using standard techniques. Body mass index
(BMI) was calculated by dividing the weight by the square of
height.

Motor function

The 10-m gait speed was ascertained by asking the partici-
pants to walk 10 m at a self-selected speed. We measured

the time required for walking 10 m using a stopwatch and
calculated the gait speed (m/s).

Statistical analyses

Participants were divided into the early and severe groups
based on K/L grades ≤2 and ≥3, respectively. For continuous
(e.g., age, BMI, 10-m gait speed, and step counts) and dichot-
omous variables (e.g., sex), the characteristics were summa-
rized by using means and standard deviation (SD) in tables or
standard error (SE) in figures, and by counts, respectively. The
normality of continuous variables was assessed using the
Shapiro–Wilk test.

The demographic data, motor function, and physical activ-
ity characteristics of both groups were compared using the
unpaired t (for normally distributed variables) or the Mann–
Whitney U tests (for non-normally distributed variables) for
continuous variables and the chi-squared test for dichotomous
variables. The answers to the six individual questions of the
pain-related JKOM subcategory were dichotomized into two
categories as not at all and slight/moderate/quite/extreme ac-
cording to its absence (0) or presence (1). The pain scores 1 to
4 were collapsed into one level because the number of patients
with score 2 or more were small. Participants were divided
into two groups based on the presence or absence of knee pain
during each ADL. The ratios of the number of patients with
the presence and absence of knee pain in the early and severe
groups were compared by using a chi-squared test. The step
counts were compared separately in each group. Furthermore,
we performed multiple regression analysis with step counts as
a dependent variable. This was conducted to investigate
whether knee pain during the ADLs, which showed signifi-
cant differences in step counts between those with knee pain
and those without pain in the univariate analysis, was inde-
pendently associated with physical activity that was adjusted
for age, sex, BMI, and 10-m gait speed. We used 10-m gait
speed as an adjustment variable, because a previous
study revealed that it influences physical activity [33].
Additionally, because the heterogeneity of the distribution of
step counts data as dependent variable was expected, we also
performed quantile regression analysis to investigate whether
knee pain during the ADLs was independently associatedwith
several levels of physical activity that was adjusted for age,
sex, BMI, and 10-m gait speed. We evaluated the 25th to the
75th percentiles of the step counts with increments of 25 per-
centile points as quantiles. This allowed the comprehensive
assessment of the association between knee pain during a
certain ADL and step counts across all percentiles.

Statistical analyses were performed using the IBM SPSS
version 20.0 software (IBM Corp., Armonk, New York) or R
(R Foundation for Statistical Computing, Vienna, Austria)
programs. The level of statistical significance was set at
P<0.05.
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Results

Characteristics of patients

Among the 291 participants with medial knee OA in the pres-
ent study, 11 (3.4 %) and 10 (3.4 %) were excluded because of
missing values of the JKOM or step counts, respectively.
Among the 270 participants, 207 (76.7 %) were in the early
group, whereas 63 (23.3 %) were in the severe group. As
shown in Table 1, the Mann–Whitney U test showed signifi-
cant differences between both groups according to age
(P<0.001), BMI (P= 0.004), and step counts (P<0.001).
The step counts of participants in the early group were signif-
icantly higher compared to those of participants in the severe
group (early group 5146 ± 2630 steps/day; severe group
3969 ± 3004 steps/day). The unpaired t test also showed
significant differences between both groups according to
the 10-m gait speed (P < 0.001). Chi-square analysis
showed no significant differences in sex (P= 0.498).

Comparison of physical activity based on the presence
or absence knee pain during six ADLs

We showed the counts and percentages (%) of the presence or
absence of knee pain during the six ADLs in both groups,
according to the early and severe groups (Table 2). For all
individual questions, there were high ratios of the presence
of knee pain in the severe group compared with the early
group. However, no significant differences in pain were found
between the exercises of ascending stairs and descending
stairs.

The results of the comparison of step counts according to
knee pain during the six ADLs are shown in Fig. 1 (the early
group) and Fig. 2 (the severe group). The significant

differences while ascending stairs (presence of pain, mean
and SE 4852± 216 steps/day; absence of pain 5925 ± 336
steps/day; P=0.010), and descending stairs (presence of pain
4948±229 steps/day; absence of pain 5715±310 steps/day;
P= 0.029), bending to the floor or standing up (presence
of pain 4868 ± 221 steps/day; absence of pain 5906 ± 324
steps/day; P= 0.010), and standing still (presence of pain
4829 ± 231 steps/day; absence of pain 5745 ± 299 steps/
day; P=0.016) were all observed in the early group. On the
other hand, significant differences were recognized while
walking on a flat surface (presence of pain 3456±364 steps/
day; absence of pain 5358 ± 940 steps/day; P = 0.014),
descending stairs (presence of pain 3560±359 steps/day; ab-
sence of pain 5542±1142 steps/day; P=0.023), and bending
to the floor or standing up (presence of pain 3587±333 steps/
day; absence of pain 6261±1612 steps/day; P=0.045) were
observed in the severe group.

Association between knee pain during each ADL
and physical activity

The results of multiple regression analysis are shown in
Table 3 (early group) and Table 4 (severe group). In the early
group, the significant association with physical activity was
not recognized in all independent variables (pain in ascending
stairs, descending stairs, bending to the floor or standing up, or
standing still). However, a tendency toward an association
was found between pain in ascending stairs and physical ac-
tivity (unstandardized coefficients =−681.38, 95 % confi-
dence interval (CI), −1407.75, 45.00, P=0.066). In the severe
group, knee pain while walking on a flat surface and bending
to the floor or standing up were negatively associated with
physical activity (unstandardized coefficients =−1850.87,

Table 1 Comparison of
characteristics of the early and
severe groups

Early group (n= 207) Severe group (n= 63) P value

Demographic data

Age (years)a 71.4 ± 6.8 75.8 ± 7.1 <0.001**

Sex (men/women)b 42/165 16/47 0.498

BMI (kg/cm2)a 23.6 ± 3.9 25.4 ± 4.3 0.005**

Motor function

10-m gait speed (m/sec)c 1.2 ± 0.2 1.0 ± 0.2 <0.001**

Physical activity

Step counts (steps/day)a 5146± 2630 3969 ± 3004 <0.001**

Data are shown as mean± standard deviation

BMI body mass index

**P values <0.01 were considered to be statistically significant
aMann–Whitney U test
b Chi-squared test
c Unpaired t test
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95 % CI, −3474.12, −227.63, P=0.026; unstandardized coef-
ficients=−2640.35, 95 % CI, −4617.39, −663.32, P=0.010).

The results of quantile regression analysis are shown in
Table 3 (early group) and Table 4 (severe group). In the
early group, knee pain while ascending stairs was nega-
tively associated with the 75th percentile of the physical

activity (75th percentile: regression coefficient =−1033.70,
95 % CI, −1924.27 to −141.73, P=0.018). However, other
independent variables (pain in descending stair, bending to the
floor or standing up, or standing still) were not significantly
associated with physical activity. In the severe group, knee
pain while walking on a flat surfacewas negatively associated

Table 2 Distribution of the
presence or absence of knee pain
during six activities of daily living
in the early and severe groups

Individual questions of the pain-related JKOM
subscale

Early group
(n = 207)

Severe group
(n= 63)

P value

Do you feel pain in your knees when you wake up
in the morning?

Presence 129 (62.3 %) 50 (79.4 %) 0.015

Absence 78 (37.7 %) 13 (20.6 %)

Do you have pain in your knees when you walk on
a flat surface?

Presence 111 (53.6 %) 46 (73.0 %) 0.008

Absence 96 (46.4 %) 17 (27.0 %)

Do you have pain in your knees when ascending
stairs?

Presence 141 (68.1 %) 51 (81.0 %) 0.057

Absence 66 (31.9 %) 12 (19.0 %)

Do you have pain in your knees when descending
stairs?

Presence 140 (67.6 %) 50 (79.4 %) 0.084

Absence 67 (32.4 %) 13 (20.6 %)

Do you have pain in your knees when bending to
the floor or standing up?

Presence 142 (68.6 %) 54 (85.7 %) 0.009

Absence 65 (31.4 %) 9 (14.3 %)

Do you have pain in your knees when standing? Presence 124 (59.9 %) 49 (77.8 %) 0.011

Absence 83 (40.1 %) 14 (22.2 %)

Data are shown as count and percentage (%); chi-squared test

JKOM Japanese Knee Osteoarthritis Measure

Fig. 1 Comparison of physical
activity (step counts) between
those without and with knee pain
during six activities of daily living
in the early group. Differences of
physical activity were analyzed
by using Mann–Whitney U test.
Error bars show standard error.
*P values <0.05 were considered
to be statistically significant
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with the 50th percentile of the physical activity (50th percen-
tile: regression coefficient =−1771.84, 95 % CI, −3455.07
to −86.93, P= 0.039). However, knee pain while descend-
ing stairs or bending to the floor or standing up was not
significantly associated with physical activity.

Discussion

This cross-sectional study revealed that the painful activities
associated with decreased physical activity differed according
to disease severity. In the early group, knee pain while ascend-
ing stairswas negatively associated with physical activity in a
high activity layer, revealing that the more pain the partici-
pants experienced while ascending stairs, the lower their level
of physical activity was. In the severe group, knee pain while
walking on a flat surface or bending to the floor or standing
up was negatively associated with physical activity, demon-
strating that the more pain the participants experienced during
these activities, the lower their level of physical activity was.
Vignon and colleagues reported that healthy subjects, as well
as knee OA patients in general, can pursue a high physical
activity, provided the activity is not painful and does not pre-
dispose to trauma [34]. Furthermore, previous studies have
demonstrated that the pain coping strategy, or avoidance of
activities, is associated with activity limitations in persons

with knee OA [35–37]. Therefore, it is desirable to manage
knee pain when designing an intervention for physical activ-
ity. Our present data suggested that while knee pain during
basic movements such as walking or standing up should be
paid attention to in severe knee OA, focusing on knee pain
during advanced movements such as ascending stairs is more
important in early knee OA to find a strategy to increase phys-
ical activity.

During univariate analysis in the early group (Fig. 1), sig-
nificant differences were recognized in physical activity be-
tween those with and without knee pain while ascending
stairs, descending stairs, bending to the floor or standing up,
and standing still. Although no significant relationship was
found between any independent variables and physical activ-
ity in multiple regression analysis, knee pain while ascending
stairs was negatively associated with the 75th percentile of
physical activity in quantile regression analysis. Quantile
regression is an analysis that considers non-homogeneity
of physical activity as a dependent variable. As seen in
Table 3, the regression coefficient for knee pain while
ascending stairs decreases gradually every 25th percentile
and shows a prominent low value in the 75th percentile
(25th percentile =−653.18, 50th percentile =−672.17, 75th
percentile = −1033.70). Therefore, non-significance on
multiple regression analysis can probably be attributed
to the non-homogeneity of physical activity data in the

Fig. 2 Comparison of physical
activity (step counts) between
those without and with knee pain
during six activities of daily living
in the severe group. Differences
of physical activity were analyzed
by using Mann–Whitney U test.
Error bars show standard error.
*P values <0.05 were considered
to be statistically significant
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early group. Considering these results, knee pain while
ascending stairs can be a limiting factor for physical ac-
tivity for patients with early knee OA and relatively high
activity corresponding to the 75th percentile of step counts.
According to the pain coping strategy [35–37], patients tend to
reduce their ambulation because they want to avoid activities
that involve stairs.

Stair climbing is a common and frequent dynamic ADL
that is biomechanically and physiologically more challenging
than typical walking tasks and is considered one of the most
difficult tasks for the elderly [38, 39]. Costigan and colleagues
revealed that stair climbing was reported as the first complaint
in patients with knee OA [21]. Furthermore, knee pain is most
likely to appear for the first time during weight-bearing activ-
ities involving bending of the knee, such as using the stairs
[40]. Consistent with these previous studies, the prevalence of
knee pain while ascending or descending stairs did not signif-
icantly differ according to disease severity in the present study.
Knee pain during ascending stairs probably occurs easily at
the early stage of knee OA. In a biomechanical study, stair
climbing results in approximately six times more compressive
load transmitted through the knee joint compared to walking
on level ground [41]. Thus, knee pain while climbing stairs
can be a functional and psychological barrier for daily activity
in patients with early stage knee OA. However, ascending
stairs and descending stairs should be discussed separately.
In the present study, pain while ascending stairs was associ-
ated with physical activity by quantile regression. Although
the percentage of patients with pain is similar between ascend-
ing and descending stairs (Table 2), the regression coefficients
for pain while descending stairs did not show a low value in
the 75th percentile. Some patients maintain relatively high
activity despite knee pain while descending the stairs.

On univariate analysis in the severe group (Fig. 2), signif-
icant differences were recognized in physical activity between
those with and without knee pain while walking on a flat
surface, descending stairs, and bending to the floor or standing
up. In addition, multiple regression analysis showed that knee
pain while walking on a flat surface and while bending to the
floor or standing up were negatively associated with physical
activity as a general tendency. However, by quantile regres-
sion analysis, knee pain while walking on a flat surface was
negatively associated with only the 50th percentile of physical
activity. As can be seen from the regression coefficients in
Table 4, data distribution of physical activity tends to be more
linear in the severe group compared to the early group.
Therefore, the discussion will be based mainly on the multiple
regression results in the severe group.

The present study suggested that the limiting factors for
physical activity differ according to disease severity. In addi-
tion, as demonstrated by the unstandardized coefficients of the
multiple regression analysis, the negative association between
knee pain and physical activity was stronger in the severe

group than in the early group. NHEFS and the Framingham
Study showed the large impact of radiological osteoarthritis of
the knee on disability in the ADLs related to lower limb func-
tion [20, 24]. Knee pain while walking on a flat surface and
bending to the floor or standing upwere negatively associated
with physical activity in the severe group probably because
these basic functions are more affected by advances in radio-
graphic severity, and any limiting factors influence physical
activity more drastically with disease progression. Several
previous studies have demonstrated that the pain coping strat-
egy or avoidance of activities is associated with activity lim-
itations in persons with knee OA [35, 36]. Therefore, because
patients with symptomatic knee OA tend to avoid knee pain
that occurs during a walk and when standing up, it is believed
that knee pain while walking and standing up was negatively
associated with physical activity.

Our results suggest that improvements in task-specific knee
pain according to disease severity may improve physical ac-
tivity. In the early group, the reduction of the knee pain when
ascending stairs may lead the patients to go out more fre-
quently and to expand their activity area. In the severe group,
knee pain when bending to the floor or standing up is possibly
more important as an initial target for improving physical
activity because the unstandardized coefficients are larger.
The patients in the severe group who did not experience pain
when bending to the floor or standing up showed similar
physical activity with those in the early group (Fig. 2).
Therefore, our findings suggest the necessity of an evaluation
of pain-inducing movement and an intervention for reducing
pain to improve physical activity. Because the relationship
between knee pain and physical activity is bidirectional
[15–17], intervention utilizing physical activity is an impor-
tant option to reduce knee pain. However, it is difficult to
increase physical activity while feeling knee pain, because
patients tend to avoid the movement accompanying knee
pain [35–37]. Therefore, managing knee pain is an im-
portant consideration when designing interventions for
physical activity [42].

This study has several limitations. First, we could not eval-
uate intensity, durations, and variety of physical activity, be-
cause we used a pedometer. The USDepartment of Health and
Human Services 2008 Physical Activity Guidelines for
Americans outline the minimal recommendations for evaluat-
ing the intensity and duration of physical activity [43].
Second, although the pedometer is an acceptable tool for mea-
suring physical activity, the pedometer that we used has been
validated only in a healthy population. Third, because this
study was cross-sectional in nature, a cause–effect relationship
between knee pain during the six ADLs and physical activity
remains unknown.

In conclusion, we investigated the association between
knee pain during the six ADLs (upon waking up in the morn-
ing, walking on a flat surface, ascending stairs, descending
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stairs, bending to the floor or standing up, and standing still)
and physical activity in patients with early and severe knee
OA. We found a significant association between knee pain
while ascending stairs and physical activity in a high activity
layer in early knee OA. Furthermore, the association between
knee pain while walking on a flat surface or bending to the
floor or standing up and physical activity reached significance
in severe knee OA. Additional studies, particularly on the
influence of task-specific knee pain on longitudinal decline
of physical activity, as well as the evaluation of the effects of
interventions on knee pain to improve physical activity are
needed.
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