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a b s t r a c t

Objectives: Physical activity (PA) in people with knee pain can help to relieve pain and prevent health
problems. However, engaging in regular PA is challenging for them due to chronic musculoskeletal pain.
An understanding of how the experience of knee pain affects PA is important to minimize the negative
effects of knee pain on participation in PA among this population. We examined the quantitative evi-
dence describing the relationship between the experience of knee pain and participation in PA.
Methods: We conducted a scoping review based on the PRISMA-ScR process across 27 items and Peters’
methodological framework. Searches using keywords were performed in Medline, PsycINFO, CINAHL and
Scopus.
Results: Nine studies were included in this review. While one study clearly showed that increased knee
pain increased PA, four studies indicated that knee pain decreased PA among individuals with knee pain.
One study revealed that increased knee pain decreased moderate PA, but no significant difference with
light intensity PA. Three studies showed that knee pain had no impact on PA. Moreover, psychological
factors (catastrophizing and pain-related activity interference) and certain activities of daily living were
risk factors for insufficient PA among people with knee pain.
Conclusions: The limited quantitative evidence on the relationship between the experience of knee pain
and PA participation highlights a gap in the knowledge base. The review findings found mixed results,
with a negative, positive or no relationship between knee pain and levels of PA among individuals with
knee pain. The findings also suggest that the relationship can be affected by psychological factors and
different levels and types of PA. Therefore, practitioners should consider multi-component interventions
which aim to increase PA levels of individuals with knee pain, after considering the above mediating
factors.
© 2023 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� Previous studies suggest that physical activity in people with
knee pain can help to relieve pain and prevent health problems,
but only a small proportion are physically active.

� Quantitative evidence investigating the impacts of the experi-
ence of knee pain on physical activity participation and the
mediating factors has been lacking.
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What is new?

� Based on the limited quantitative evidence, our scoping review
found mixed results, with a negative, positive or no relationship
between knee pain and levels of physical activity among in-
dividuals with knee pain.

� Psychological factors (catastrophizing and pain-related activity
interference) and different levels and types of physical activity
can affect the relationship between experience of knee pain and
physical activity participation.
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1. Introduction

Knee pain is a common musculoskeletal condition and often
negatively impacts lower extremity physical function [1e3]. Knee
pain affects a large number of people aged 50 years or older globally
[4,5]. In the United Kingdom, approximately 1 in 4 individuals in
this age group experienced knee pain [6e8]. Similarly, around
83.2% of Korean female adults with knee osteoarthritis (KOA) suf-
fered from knee pain on the basis of around 40% of Koreans over 50
years of age with KOA [9,10]. Although there are a wide range of
sources for knee pain, it is largely attributed to the presence of
underlying KOA [6e8,11].

KOA is also a serious public health problem [12,13]. A study in
2022 showed that the global prevalence of KOAwas 16%, the pooled
global incidence was 203 per 10,000 person-years, and there were
approximately 654.1 million people with KOA aged 40 and older in
2020 around the world [13].

KOA is frequently accompanied by comorbidities (such as car-
diovascular disease, obesity, diabetes, hypertension and depres-
sion) that can lead to decreased quality of life [9,10,14e17]. Two
studies conducted in general practices in the United Kingdom and
South Korean households demonstrated that a significant number
of individuals with KOA are at a greater risk of being diagnosedwith
two ormore diseases [9,18]. There is strong evidence that KOA is the
11th highest cause of disability worldwide [19]. Furthermore, the
economic burden caused by KOA is elevated [20e22]. KOA
contributed more than $27 billion in health care expenditures in
America annually to 2013 [20], which is consistent with Korean
data from 2019, indicating observed increases in the economic
burden to the Korean health care system [21]. Similarly, the annual
absenteeism costs caused by KOA in the Dutch workforce are sub-
stantial at around V27 million [22].

To avoid knee pain and relevant health and economic burdens,
regular physical activity (PA) is widely recommended [23e25].
Specifically, being physically active can help to relieve knee pain
and prevent these health problems, ultimately improving quality of
life for people with knee pain [15,16,26]. However, knee pain has
been identified as a major barrier to PA participation [27e31].
Systematic reviews indicate that knee pain hinders the ability to
engage in PA [27,31]. Some individuals considered that knee pain
was so aversive and stressful that it stopped them from following
their previous activity patterns, thus leading to a lower level of PA
than before [27].

Given the large number of people affected by knee painwho are
physically inactive, it is important to understand how knee pain
affects participation in PA. To our knowledge, no reviews have
investigated the impact of an individual’s experience of knee pain
on PA. Addressing this gap in the literature could encourage the
design of improved intervention strategies to promote PA without
exacerbating pain, ultimately preventing KOA-related health
problems and improving the quality of life for those with KOA.
Researchers might prioritize quantitative research for the purpose
of investigating the impacts of the experience of knee pain on PA,
because research which quantifies the experience of knee pain and
PA from the population can provide more reliable and accurate
results about the relationship than qualitative research [32,33].
Quantitative data can usually be generalized to a larger population,
emphasizing large samples that can provide an overview of an area
that can reveal patterns and inconsistencies [33]. Moreover, the
researcher is more objective about the findings of the research
using well designed quantitative studies [33].

The purpose of this scoping review is therefore to explore the
quantitative evidence about the relationship between the experi-
ence of knee pain and PA participation. To achieve this, we
addressed two objectives: to determine how the experience of knee
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pain affect PA participation among adults with chronic knee pain;
and to determine the factors that affect the relationship between
the experience of knee pain and PA participation.

2. Methods

This research aims to provide a broad overview of the rela-
tionship between the experience of knee pain and PA participation.
Scoping reviews examine emerging evidence on a topic which has
not been comprehensively reviewed [27]. We therefore conducted
a scoping review to examine the extent, range, and nature of evi-
dence on the impacts of experience of knee pain and PA partici-
pation [28,29]. The scoping review followed the PRISMA-ScR
process across 27 items [34] and scoping review guidelines from
Peters [35,36]. The final protocol is available (Appendix A).

2.1. Eligibility criteria, study selection and information sources

The researcher (L. Y.) defined the search syntax and key terms
for the scoping review, which was tested, discussed and agreed by
all researchers on the team, prior to database searches (Table 1).

Inclusion and exclusion criteria were defined using the same
process, with the research team focusing on identifying quantita-
tive research that investigated the impacts of experience of knee
pain on PA participation (Table 2). Electronic searches were run in
the databases on 13 July 2022, with no limitation to date.

2.2. Data items, charting process and results synthesis

Title, abstract and full text screening against keywords, inclu-
sion and exclusion criteriawas undertaken by two reviewers (L.Y., P.
W.). Both researchers met to discuss outcomes and reach consensus
on the final articles to be included for full text review. Any conflicts
were solved by a third reviewer (B. M.). Cohen’s Kappa statistics
were calculated to test inter-rater reliability [35]. Search results
from all datasets were combined and imported into Covidence
(www.covidence.org). More details on the search results are pro-
vided in Appendix A.

A data charting form was created by the first author to extract
data relevant to our research question. The data charting form was
trialed by the three authors, and modifications were made to
ensure that the information would address the research question.
Datawere extracted for reference, country, study quality, study aim,
study type, study design, setting, timing of data collection, infor-
mation on study populations, exposure & measurement, outcome
& measurement, and main findings/conclusions (Appendix B).

A narrative synthesis was conducted to synthesize and report
the results [37]. A single reviewer (L.Y.) performed tabulation,
textual description, grouping and clustering, and conceptual map-
ping of the data, which was then discussed among the three re-
viewers and any differences in opinion resolved through
discussion. Data synthesis involved examination of the data
extraction table to determine the presence of dominant groups or
clusters of characteristics, by which the subsequent synthesis could
be organized.

To draw conclusions not based on potential bias, critical
appraisal of study quality was conducted [38,39], which used
Joanna Briggs Institute (JBI) methodology for scoping reviews for
evaluation [35,40]. Two reviewers (L. Y., P. W.) independently
appraised the methodological quality of included studies using JBI
Critical Appraisal Checklist appropriate to each study type [37,41],
and a third reviewer (B. M.) resolved any disagreement. Each
checklist consists of 8e11 items which are classified into 4 cate-
gories: “Yes”, “Unclear”, “No” and “Not applicable”. For assessing
the quality of the studies, a score of three points was assigned to the

http://www.covidence.org


Table 1
Information sources and search syntax.

Databases Syntax

MEDLINE, PsycINFO, CINAHL, Scopus 1. (chronic or ‘long term’ or persistent).ab, kw, ti.
2. (‘knee pain’ or osteoarthritis or knee).ab, kw, ti.
3. (‘physical* activ*’ or exercise*). ab, kw, ti.
4. 1 and 2
5. 3 and 4
6. limit to (English language)

Table 2
Selection of sources of evidence.

Domain Inclusion criteria Exclusion criteria

Population Persons with knee pain or osteoarthritis Persons under 18 years of age
Research

Methodology
Quantitative research Qualitative research

Study type All study types, including observational studies (cross-sectional, case-control,
cohort, longitudinal studies)

Grey literature, abstracts for conferences, commentaries, editorials,
letters to the editor, protocol

Focus Public health Clinical or inpatient focus
Language English only Not full text in English
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“Yes” category, one point to “Unclear”, and zero points to “No”, and
“Not applicable” was removed. Based on the final score, the quality
was grouped according to high quality (�66%), medium quality
(34%e65%) and low quality (�33%) [42]. Studies were not excluded
according to quality given that the aims of a scoping review are to
identify the nature, range and extent of research [43].
3. Results

3.1. Literature search

The search yielded 1,429 articles and resulted in nine studies
being included in the review (Fig. 1). One study [44] was not
included as the full text could not be obtained due to resource
limitations.
3.2. Characteristics of included articles

All nine studies were published betweenMarch 2007 andMarch
2022 [30,43,45e51]. Five studies took place in community settings
[45,47e49,51], two in clinic settings including general practice and
rheumatology clinics [30,50], one in both community and clinic
settings [46] and one in both the community and a health care
centre [43]. All studies were carried out in high-income countries.
Six studies were conducted in the United States [43,45,47e50], one
each in Japan, the Netherlands and Germany [30,46,51], and one in
six European countries [51]. Of the articles, seven consisted of
secondary data analysis [30,43,45,47,48,50,51] and the other two
were primary studies [46,49]. All studies used a cross-sectional
study design [30,43,45e50], with the exception of one which was
a prospective cohort study [51]. Three studies used data collected
over a period of more than a one-year period [48e50] and two used
data collected over a period of 1 week or less [45,47]. The European
study used six data sets with data collected over 12e18 months
[51], and the other only showed the timing of data collection on PA
but did not show that on knee pain [46]. The remaining two did not
specify the time frames of their data collection [30,43]. More details
on the characteristics of included articles, study populations,
exposure and outcome measures, the relationship, mediating fac-
tors, and quality assessment are shown in Table 3 and Appendix B.
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3.3. Information on study populations

The median sample size across all studies was 350 per study,
ranging from 143 to 1,874. Over half of all participants werewomen
and the median age of all participants was 66 years. In terms of
participants’ ethnicity, six studies reported a predominance of
Caucasians, ranging from 73.7% to 90.0% [43,45,47e50]. Three
studies did not report the ethnicity of participants [30,46,51].

Four studies focused on individuals with or at high risk for KOA
and chronic knee pain [43,47,48,50]. Three studies focused on in-
dividuals with KOA or at high risk for KOA without reporting the
details of knee pain [45,46,49]. The remaining two studies focused
on individuals with knee and hip osteoarthritis [30,51]. In terms of
comorbidities, only two studies reported that the percentages of
comorbidity/no comorbidity were 30% and 59%, respectively
[48,49]. Obesity was considered in seven studies [30,45e49,51].
The mean body mass index (BMI) ranged from 28.3 to 31.2 kg/m2 in
four studies (44%) [30,47,49,51], one study only focused on partic-
ipants with overweight and obesity [45], and one study included
35% of participants with obesity [48]. By contrast, in the study
conducted by Fukutani and colleagues, the mean BMI of partici-
pants in both early and severe KOA groups was below 25.5 kg/m2

[46]. To reduce effects of other diseases on the relationship, re-
searchers in the five studies excluded persons with diseases related
to rheumatism (such as rheumatoid arthritis, fibromyalgia) and/or
physical inactivity [43,46,47,49,50].

The majority of studies (n ¼ 7) did not provide information on
medication use which affected the relationship between experi-
ence of knee pain and PA participation [30,43,45,48e51]. Two
studies considered the effects of the medication use on this rela-
tionship, by excluding persons with medical conditions causing
pain from the study [46,47]. With regard to knee surgery, six
studies excluded individuals who had or needed surgery
[43,46e50]. The remaining three studies did not report any treat-
ment which participants had or had not received before the
research [30,45,51]; and there were no treatments during the
research among all participants [30,43,45e51].

3.4. Tools used to measure knee pain

Participants’ experiences of knee pain were assessed by self-
reported questionnaires in all papers [30,43,45e51]. Knee pain
measurements exhibited heterogeneity with a total of seven



Fig. 1. PRISMA 2020 flow diagram for the study.
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different measures used to operationalize the construct. The most
commonly used measure was the Western Ontario McMasters
Universities Osteoarthritis Index (WOMAC) [45,51]. With the
exception of one study which did not report the measurement of
knee pain [30], the remaining studies used different scales which
included Brief Pain Inventory (BPI) [47], the Coping Strategies
Questionnaire [50], the Japanese Knee Osteoarthritis Measure
(JKOM) [46], the Knee Injury and Osteoarthritis Outcome Score
(KOOS) [43], the Intermittent and Constant Osteoarthritis Pain
(ICOAP) [48], and Visual Analog Scale (VAS) [49].

3.5. Tools used to measure physical activity participation

Different types of accelerometers were used to record activity
counts in three studies [47,48,50], namely ActiGraph accelerome-
ters, the Kenx Lifecorder uniaxial accelerometer and the Actiwatch
Score accelerometer. Pedometers were used in one further study
[46]. Besides objective assessments to measure the levels of PA
participation, three studies used self-reported questionnaires
[30,45,51]. In addition to accelerometers, Chemlo et al. [45] used
self-reported Physical Activity Scale for the Elderly (PASE). Rose-
mann et al. [30] used short form of the International Physical Ac-
tivity Questionnaire (IPAQ). Schoor et al. [51] used the Longitudinal
Aging Study Amsterdam (LASA) Physical Activity Questionnaire.

3.6. The impacts of the experience of knee pain on physical activity

Of the small number of quantitative studies (n ¼ 9), the findings
indicated mixed results on the relationship between experience of
knee pain and PA participation. Four studies indicated a negative
association between knee pain and PA (increased knee pain
decreased PA) [30,43,46,50]. One study indicated that increased
261
knee pain related to decreased moderate PA, but no significant
difference with light intensity PA [48]. Another study reported
specifically on the moderating effects of pain on PA indicating the
positive relationship between experience of knee pain and PA
participation [47]. A further three studies found that knee pain had
little to no impact on PA [45,49,51].

Four studies demonstrated a negative association between knee
pain and PA [30,43,46,50], and one showed a negative association
between knee pain and moderate PA [48]. Gunn and colleagues
found that over half of participants with KOA did not make any
unnecessary movement due to knee pain, which suggests that knee
pain can cause low levels of PA [43]. Zhaoyang, Martire and Darnall
found that study participants with a higher severity of knee pain
engaged in a lower level of PA [50]. The results of these two studies
were consistent with a Japanese paper, showing that participants
were less likely to engage in PA when they experienced knee pain
during activities of daily living [46]. Similarly, Rosemann et al. [30]
demonstrated that patients’ pain limited PA (P < 0.001). It is worth
noting that Song et al. [48] found different directions in the rela-
tionship between experience of knee pain and two intensity levels
of PA participation (light or moderate intensity PA). On the one
hand, consistent with the negative association found in the five
studies, there was a statistically significant trend between
increasing pain levels and decreased time spend in moderate PA
(from 72 min/week among those with no pain to 52 min/week
among those with constant pain, P ¼ 0.03) [48]. Specifically, study
participants with constant pain spent 26% less time in moderate PA
than those without knee pain, and those with higher intermittent
pain spent 19% less time in moderate activity than individuals
reporting no knee pain [48]. On the other hand, Song et al. [48]
found that time spent in light activity did not differ statistically
among the four knee pain groups (no pain, lower intermittent pain,



Table 3
Characteristics of included studies.

Author, year,
country

Study
design

Sample size,
mean age (SD),
setting

Pain measurement PA measurement Main findings

Schoor et al.,
2022 [51]
Netherlands

Prospective
cohort
study

n ¼ 638 Pain severity: WOMAC Level of PA: LASA PA Questionnaire No impact of knee pain on PA.
74.6 (4.8) years
Community

Zhaoyang et al.,
2020 [50] USA

Cross-
sectional
study

n ¼ 143 Morning pain
catastrophizing: Coping
Strategies Questionnaire

Daily PA: accelerometers Daily pain significantly associated with [ steps,[ MVPA and Y sedentary behavior.
65.39 (9.53) years
Rheumatology
clinics

Morning pain catastrophizing significantly predicted Y MVPA.

Song et al., 2018
[48] USA

Cross-
sectional
study

n ¼ 1,874 Knee pain intensity and
characteristics: ICOAP
questionnaire

PA levels: accelerometer Y moderate activity time related to [ pain levels. Time spent in light activity did not differ statistically
among the knee groups with the different levels of knee pain. [ knee pain related to Ymoderate but no
relationship with light intensity PA.

65 (9) years
Community

Gunn et al., 2017
[43] USA

Cross-
sectional
study

n ¼ 350 Pain and function in ADLs:
KOOS subscales

Self-reported ability to continue
exercise in the face of barrier to
exercise: SEE

Fear of movement can negatively impact physical activity (e.g. avoidance of movement and physical
activity; fear of injury).65.3 (11.1) years

Community
Fukutani et al.,

2016 [46]
Japan

Cross-
sectional
study

n ¼ 270 The presence or absence of
knee pain during several
ADLs: JKOM

PA levels: pedometers Painful activities associated with Y PA differed according to disease severity.
Early group
(n ¼ 207): 71.4
(6.8) years
Severe group
(n ¼ 63): 75.8
(7.1) years
Community and
orthopedic clinics

Murphy et al.,
2016 [47] USA

Cross-
sectional
study

n ¼ 154 Momentary pain severity: BPI PA level: wrist-worn accelerometer Pain-related activity interference moderated the relation between momentary pain severity and PA.[
pain associated with [ PA in the first part of the day.65.2 (8.2) years Pain-related activity

interference: BPIGeneral
community

Chmelo et al.,
2013 [45] USA

Cross-
sectional
study

n ¼ 160 Pain and function: WOMAC PA levels: accelerometer and self-
report PASE

Painwas not associatedwith PA. Painmay not be a factor limitingmovement in individuals withmild to
moderate knee OA.66 (6) years

Community
White et al.,

2013 [49] USA
Cross-
sectional
study

n ¼ 1,788 Level of knee pain: VAS Daily step count: activity monitor
(step counter)

No impact of knee pain on PA.
67.2 (7.7) years
Community

Rosemann et al.,
2007 [30]
Germany

Cross-
sectional
study

n ¼ 1,021 Exposure measurement was
not specific

Level of PA: IPAQ and METs Pain limits PA.
66.1 (15.1) years
GP practices

Note: ADLs ¼ Activities of Daily Living. BPI ¼ Brief Pain Inventory. GP ¼ general practitioner. ICOAP ¼ Intermittent and Constant Osteoarthritis Pain. IPAQ ¼ International Physical Activity Questionnaire. JKOM ¼ the Japanese
Knee Osteoarthritis Measure. KOOS ¼ the Knee Injury and Osteoarthritis Outcome Score. LASA PA Questionnaire ¼ the Longitudinal Aging Study Amsterdam Physical Activity Questionnaire. MVPA ¼ Moderate-to-Vigorous
Physical Activity. PA ¼ physical activity. SEE ¼ Self-Efficacy For Exercise. VAS ¼ Visual Analog Scale. WOMAC ¼ Western Ontario McMasters Universities Osteoarthritis Index.
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higher intermittent pain and any constant pain), and therefore
worse knee pain had no significant relationship with light intensity
PA.

One study demonstrated an association between knee pain and
PA participation in the context of moderating factors [47]. Murphy
et al. [47] found that increased pain was associated with increased
PA, but only in the first part of the daywhen people tend to bemore
active. While this relationship was not causal, there was a possible
moderating effect of pain-related activity interference, where
people with low pain-related activity interference may persist with
activities, despite the possibility that the activity may increase their
pain [47].

An additional three studies revealed that knee pain did not
affect PA [45,49,51]. One study demonstrated no significant corre-
lation between knee pain and PA levels [49]. Among male partici-
pants, 12.9% with moderate-to-severe pain met recommended PA
guidelines compared with 10.9% without pain (P ¼ 0.74); and
among female participants, PA guidelines were met by 6.7% with
moderate-to-severe pain and by 11%without pain (P¼ 0.40) [49]. In
addition, Chmelo et al. [45] indicated that there were no statisti-
cally significant differences between mild knee pain and light
(P ¼ 0.58) or moderate-to-vigorous PA (P ¼ 0.07). Similarly, Schoor
et al. [51] found no meaningful differences on the PA level between
persons having lower limb osteoarthritis (LLOA) with and without
persistent severe pain (P ¼ 0.36).

3.7. Factors that might influence the relationship between knee
pain and physical activity

Three studies investigated the mediating influence of other
variables in the relationship between the experience of knee pain
and PA levels [46,47,50]. These studies explored how psychological
factors [47,50] and activities of daily living [46] affected the rela-
tionship between knee pain and PA.

A negative cognitive-emotional response, or catastrophizing in
relation to knee pain was associated with a low level of PA among
people with KOA [50]. Zhaoyang, Martire and Darnall reflected that
pain catastrophizing in the morning could significantly reduce the
hours that people with KOA spent in moderate-to-vigorous PA on
the same day [50]. For individuals with one unit higher than usual
catastrophic thinking about their knee pain in the morning, they
spent 3.08 min less in moderate-to-vigorous PA (P ¼ 0.006) [50].
Engaging in less moderate-to-vigorous PA could further lead to
greater pain catastrophizing the next morning, creating a negative
cycle (P ¼ 0.002) [50]. Regarding pain-related activity interference
(the relationship between pain levels and interference with
engagement in physical activities), people with KOAwith low pain-
related interference were more likely to participate in PA without
being affected by knee pain earlier in the day [47]. Compared with
those with the medium or high levels of pain-related activity
interference, people with KOA with low pain-related activity
interference had more positive attitudes towards their momentary
pain severity and therefore bemorewilling to take part in PA earlier
in the day [47]. In short, psychological factors such as catastroph-
izing and pain-related interference affect the relationship between
knee pain and PA.

In addition to pain catastrophizing and pain-related interfer-
ence, activities of daily living contributed to the impact of knee pain
on PA participation, making people feel more pain and therefore
less likely to engage in PA [46]. For individuals with early KOA, the
more knee pain they experienced while ascending stairs, the lower
their PA levels were (75th percentile regression
coefficient¼�1,033.7, 95% CI �1,924.27 to�141.73, P¼ 0.018) [46].
For those with severe KOA, the more knee pain they experienced
while walking on a flat surface and bending to the floor, or standing
263
up, the lower their PAwas (�1,850.87, 95% CI �3,474.12 to �227.63,
P ¼ 0.026 and �2,640.35, 95% CI �4,617.39 to �663.32, P ¼ 0.010)
[46].

3.8. Quality assessment

All included studies were found to be of high quality, with the
exception of one study reported to be of medium quality (Appendix
C). Risk of bias primarily arose from aspects regarding measures
and the criteria for sample. For example, self-reported question-
naires for measuring knee pain levels may have led to high risk of
measurement bias in all reviewed studies [30,43,45e51]. Non-
reporting of response rates may also have had significant selec-
tion bias [43,45,46,48,49,51]. In addition, a lack of information on
participants (e.g. medication use for relieving knee pain, previous
knee replacements) in two studies may have affected the results
and conclusions [43,45].

4. Discussion

Our scoping review identified a small number (n ¼ 9) of quan-
titative studies which provide an overview of the current literature
which investigates the relationship between the experience of knee
pain and PA participation. The findings of the reviewwill contribute
to filling a gap in the literature on how the experience of knee pain
can affect PA participation of individuals with knee pain.

We found that the existing body of research has over-
whelmingly focused on exploring how to reduce the ‘negative’
impacts of knee pain on PA participation in practice. This is prob-
ably due to the numerous researchers who inferred that knee pain
can lead to physical inactivity from the weak evidence (such as
from papers focused on individuals with low back pain or arthritis
or chronic pain) [52e55]. This may reflect that many researchers so
far have assumed that knee pain can lead to physical inactivity
without robust evidence, and that they are more interested in
tackling physical inactivity than exploring how the experience of
knee pain affects PA participation.

4.1. Study population and the characteristics of the included articles

Given that over 70% of participants in our review (6/9) were
Caucasian, there is a need to conduct more research investigating
the statistical relationship between the experience of knee pain and
PA participation among other ethnicity groups. In addition, more
primary quantitative studies need to be conducted in middle- and
low-income countries, as our scoping review only identified nine
papers investigating the relationship between experience of knee
pain and PA in high-income countries, seven of which were sec-
ondary data analysis. Furthermore, in order to understand the
directionality of the relationship between experience of knee pain
and PA, longitudinal studies are needed as the majority of reviewed
studies (8/9) used cross-sectional study designs to explore the
relationship [56].

4.2. The mixed findings of the relationship between experience of
knee pain and physical activity

The present study identified mixed findings of the statistical
relationship between experience of knee pain and PA participation.
Consistent with previous studies which indicated that pain has a
complex association with PA [54,55,57e60], the synthesis of the
findings of these studies was mixed with a negative, non-
significant or positive relationship between knee pain and the
levels of PA. This inconsistency may be explained by four factors
(differences in sample and objective, study design and
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measurement). As noted, Chmelo et al. [45] revealed a non-
significant relationship between experience of knee pain and PA
participation. One of the plausible explanations may be, unlike any
other included studies, this study included persons with a seden-
tary lifestyle, which may have affected the directionality in the
relationship. Additional three studies also found no association
between the experience of knee pain and PA participation. The
inconsistency of directionality in the relationship may be due to the
effects of comorbidity among participants. In our scoping review,
we found that two of the three studies showing a non-significant
association were the only studies which regarded percentages of
comorbidity (30%) or no comorbidity (59%) as a major covariate.

In terms of the different objectives of studies in our scoping
review, Murphy et al. [47] aimed to explore themediating effects on
the relationship between symptoms (e.g. knee pain) and PA, and
did not focus on the directionality of the relationship, thus poten-
tially leading to different findings. Another possibility for themixed
findings relates to the predominance of cross-sectional studies. As
most selected studies were cross-sectional, measurement bias of
cross-sectional studies may have led to mixed findings [61]. Spe-
cifically, participation in PA among non-responders might differ
from responders, leading to the mixed findings in this review [62].
Lastly, different results of the relationship might be partly due to
the exposure and outcome measurements. The levels of knee pain
and PA might be over- or under-estimated in all selected studies
due to an over-reliance on self-report measures [58]. Self-reporting
knee pain levels (92%) are susceptible to response and recall bias in
most studies (92%) [58]. Similarly, one third of studies only used
questionnaires to measure PA levels, which may also have led to
response and recall bias [58]. Objective measurements of PA may
have affected the conclusion on the relationship between experi-
ence of knee pain and PA participation [61]. As the majority of
studies used accelerometers, pedometers or monitors to measure
PA levels (58%), participants were aware that their daily PA was
being recorded [61]. There is evidence that participants may change
daily exercise habits when they know it is being recorded, possibly
resulting in under- or over-estimation of PA [61]. Collectively, the
measures for keen pain and PAmight have led to themixed findings
of the relationship and need to be developed to investigate the
impacts of knee pain on PA participation.

4.3. Mediating factors

Our findings also suggest the mediating influence of psycho-
logical factors such as catastrophizing and pain-related interfer-
ence which may improve our understanding of the relationship
between pain and PA. Moreover, our review demonstrated that
different levels and types of PA (such as ascending stairs in persons
with early KOA, walking on a flat surface or bending to the floor or
standing up in persons with severe KOA) also affect the impact of
knee pain on PA participation. As psychological factors, and
different levels and types of PA affect the relationship between the
experience of knee pain and PA participation, our findings suggest
that future research should consider multi-component in-
terventions which focus on supporting individuals to increase their
levels of PA, giving consideration to these factors related to psy-
chology and different levels and types of PA.

4.4. Implications

The narrative synthesis found that knee pain did not influence
light-intensity PA, but negatively influenced moderate-intensity PA
among people with KOA, which is consistent with the findings in a
mixed methods study indicating that gentle activity was favored
over more vigorous exercise by people with knee and hip
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osteoarthritis [63], and that this population would be more willing
to take part in low-impact activities [64]. Therefore, light-intensity
and low-impact PA need to be considered when planning appro-
priate PA for those with knee pain [63,64]. Furthermore, different
types of activity may affect participation in PA in the context of
knee pain.

For individuals with early KOA, knee pain caused by ascending
stairs negatively affected their PA levels. For those with severe KOA,
their PA levels can be negatively affected by knee pain they expe-
rienced while walking on a flat surface or bending to the floor or
standing up. Therefore, consideration needs to be given to tailor the
type of PA which is suitable for individuals with knee pain and
different levels of KOA to improve their PA participation.

In addition to individually tailored activities, individual prefer-
ence has been reported as important for improving PA levels among
adults with knee pain [63,65,66]. Loew et al. [65] demonstrated
that individuals with KOA assigned to a preferred walking program
showed greater adherence to the program over time, compared
with those who were assigned to a non-preferred one. It is possible
that personal preference may help individuals with KOA complete
exercise within the limit of their pain [63], avoiding or modifying
previous activities which were painful and resulted in symptoms
[63].

Our findings also suggest that catastrophizing and pain-related
interference negatively affect participation in PA in the morning,
and therefore morning hours might be an important period to help
more individuals with knee pain to engage in psychological in-
terventions. In order to reduce physical inactivity caused by the two
psychological factors in the morning, morning self-efficacy might
be highlighted [67]. Zhaoyang et al. [67] have revealed that when
people with knee pain were more confident than usual in their
ability to be active throughout the day, they took more steps and
spent more time in moderate-intensity activity that day. Further-
more, pain catastrophizing has been widely considered as a
modifiable factor that negatively affects participation in PA
[68e70]. Greater pain catastrophizing is associated with lower PA
levels among people with KOA [68e70]. However, findings related
to knee pain are inconsistent [69]. Contrary to the findings in our
review and two additional studies (pain catastrophizing intensified
pain) [70,71], another study suggested that pain catastrophizing
was associated with PA after adjusting for pain levels, which means
that one’s personal attitude toward pain is not related to pain
severity, but related to PA [69]. Collectively, despite the uncertainty
about the relationship between pain catastrophizing and pain
severity, strategies to improve pain catastrophizing might be useful
in enhancing PA participation.

4.5. Strengths and limitations

Our study provides useful information on the extent (size),
range (variety) and nature (characteristics) of the evidence on the
statistical relationship between experience of knee pain and PA.We
identified limited evidence on the statistical relationship between
the experience of knee pain and PA participation, which highlights
a lack of comprehensive research on this topic and demonstrates a
gap in the knowledge base. Although critical appraisal is not
essential in a scoping review [34,72], this study is strengthened by
the critical appraisal of included studies and the statistical measure
of inter-rater reliability [73].

A few limitations to our scoping review should be considered.
Our scoping review provides an overview of the evidence published
in English, and relevant information published in other languages
may therefore have been overlooked [61]. Future reviews on this
topic should focus on research published in a broad range of lan-
guages. Our scoping review focused on quantitative evidence.
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While we have provided an overview of the literature available,
qualitative and mixed methods data would provide a more
comprehensive and nuanced understanding of the relationship
between experience of knee pain and PA participation
[27,65,66,68,74]. There is evidence that qualitative studies also
demonstrate a positive or negative relationship, identifying that the
experience of pain may decrease or increase PA among individuals
with KOA [66,68,74]. Additionally, a mixed methods study indi-
cated that although fewer people with knee pain were physically
active than those without knee pain, the difference was not sta-
tistically significant [65]. While it is also challenging to determine
the relationship between experience of knee pain and PA partici-
pation from the research on qualitative andmixedmethods studies,
future evidence reviews should include these studies in addition to
quantitative studies.

5. Conclusion

The findings in this scoping review have public health signifi-
cance. Although a large number of people suffer from knee pain,
and PA is widely recognized as one of the most effective in-
terventions for improving the health conditions of those with knee
pain [12,23e25], a large proportion are still physically inactive and
spend more time in sedentary behavior than the general popula-
tion [75,76]. In response to insufficient PA among individuals with
knee pain, our findings identified limited literature on how the
experiences of knee pain impact on PA, but can contribute to
beginning to better understand this topic.
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