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Abstract

Objectives

To evaluate the perceptions of the general public and healthcare practitioners (HCP) in Can-

ada about the relationship between running and knee joint health, and to explore HCP‘s

usual recommendations to runners with knee osteoarthritis (KOA).

Methods

Non-runners and runners (with and without KOA) and HCP completed an online survey

regarding the safety of running for knee joint health. HCP also provided information related

to usual clinical recommendations. Proportions of agreement were compared between non-

runners and runners.

Results

A total of 114 non-runners, 388 runners and 329 HCP completed the survey. Overall, run-

ning was perceived as detrimental for the knee joint by 13.1% of the general public, while

25.9% were uncertain. More uncertainty was reported regarding frequent (33.9%) and long-

distance (43.6%) running. Statistical analyses revealed greater proportions of non-runners

perceiving running negatively compared with runners. Overall, 48.4% believed that running

in the presence of KOA would lead to disease progression, while 53.1% believed running

would lead to premature arthroplasty. In HCP, 8.2%, 9.1% and 22.2% perceived that run-

ning in general, running frequently, or running long-distances are risk factors for KOA,

respectively. 37.1% and 2.7% of HCP typically recommended patients with KOA to modify

their running training or to quit running, respectively.

Conclusion

High rates of uncertainty among the general public and HCP in Canada outline the need for

further studies about running and knee joint health. Filling knowledge gaps will help inform
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knowledge translation strategies to better orientate the general public and HCP about the

safety of running for knee joint health.

Introduction

Knee osteoarthritis (KOA) is a leading cause of long-term disability in Canada and across the

world, resulting in chronic pain and activity limitations, and eventually decreased quality of

life [1]. This condition also bears significant economic burden due to treatments, loss of pro-

ductivity and indirect healthcare costs [1]. KOA is thought to develop because of a variety of

risk factors including advancing age, obesity, previous trauma and genetics [2]. Regular physi-

cal activity can help in reducing the incidence of KOA and its economic burden, in part

because of its beneficial effects on weight control [3, 4]. In addition, physical activity and exer-

cise have been widely recognized as essential components of clinical management of people

with KOA [5, 6]. Nevertheless, adherence to recommendations in the population largely

depends on perceptions about the benefits of specific types of physical activity as well as on

barriers to participation.

Only 13% of individuals with KOA meet weekly physical activity guidelines of at least 150

minutes of moderate to vigorous activity and only 19% reach 10,000 daily steps [7]. It has been

suggested that patients with KOA perceive lower effectiveness of physical activity and exercises

for their condition in comparison with healthcare practitioners (HCP) [8]. Hence, to optimize

adherence to physical activity recommendations, it is important to tailor advice to patients so

that meaningful and motivating activities are prescribed [9].

Since recreational running is a very popular form of activity throughout the lifespan, it

potentially represents an interesting option for many to meet the physical activity require-

ments for effective prevention or clinical management of KOA. Running is known to provide

a number of physical and psychological benefits regardless of age or health condition [10, 11],

and is highly accessible given that it requires little to no equipment. However, running has tra-

ditionally been associated with a negative outcome for knee joint health [12], since the knee

represents one of the most frequently injured body part in runners [13, 14]. Nonetheless,

recent evidence is inconclusive about running being a definite causative factor of KOA, as spe-

cific training parameters may influence prevalence more than others [15]. For example, Alen-

torn-Geli et al. recently suggested that recreational running was linked with lower rates of

KOA, while competitive running was associated with greater rates [15]. A dearth in knowledge

about the effects of running on KOA, both in terms of prevention and treatment, currently

limits the ability to provide clear clinical recommendations. However, research on the topic is

growing rapidly, and knowledge translation strategies to the public and HCP will likely be

indicated in the near future.

To date, it remains unknown how the general population and HCP perceive running with

respect to knee joint health. Documenting beliefs in the general population regarding running

as a risk factor for developing KOA is needed to assist in promoting meaningful activities for

the prevention of KOA. It is also necessary to understand the perceptions about the appropri-

ateness of running in individuals with pre-existing KOA. Indeed, insights on beliefs may help

in understanding potential demographic, physical, psychosocial or environmental barriers to

running and physical activity in general in those with KOA [16] and inform future clinical rec-

ommendations. Furthermore, since recommendations from HCP likely influence choices of

recreational activities in the general population, an assessment of HCP‘s beliefs and
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recommendations regarding running and knee joint health is warranted. Conflicting advice

from HCP regarding physical activity has previously been identified as a factor that causes

uncertainty and confusion in individuals with KOA [17], which could potentially restrict par-

ticipation. A clearer understanding of HCP’s perceptions could assist in designing future

knowledge translation strategies to clinicians, as well as in planning further studies about run-

ning and knee joint health.

Therefore, the objectives of this survey study were to evaluate the perceptions of the public

and HCP about the relationship between running and knee joint health and explore HCP‘s

recommendations to runners with KOA. We also sought to evaluate if perceptions and recom-

mendations from HCP differ based on their own running habits.

Materials and methods

Participants

A web-based, descriptive, cross-sectional survey was conducted among the Canadian popula-

tion between September 11, 2017 and January 30, 2018. A general recruitment campaign was

made through social media advertisements (Facebook, Twitter), email blasts to members of

HCP provincial and national associations (physicians, physiotherapists, chiropractors, athletic

therapists), associations of arthritis research consumers, sports medicine clinics, as well as to

running groups. Once they provided consent to participate, respondents self-identified into

one of five subgroups based on their profile: (1) non-runners without KOA (NRUN); (2) non-

runners who have received a diagnosis of KOA (NRUN-OA); (3) runners without KOA

(RUN); (4) runners who have received a diagnosis of KOA (RUN-OA); and (5) HCP of various

professional backgrounds. Members of the general public (subgroups 1–4) had to be aged 40

years and older, while HCP (subgroup 5) could be of any age. Those who self-identified as

HCP did not need to be currently licensed or practicing but did need to have previous formal

training in their discipline. All participants were living in Canada, had to understand English

or French, and had to have access to the internet to fill out the survey. This study was approved

by the institutional ethics review board and informed consent was obtained online prior to

survey commencement.

Study design

Participation in this study required the completion of a single round of questions in English or

French, the two official languages in Canada. The online survey was designed and conducted

using a structured sequence of four steps. The following process ensured that adequate infor-

mation was collected, that questions could be easily read and understood by individuals with

and without medical background and knowledge, and that the English and French versions

were assessing the same constructs so that responses could be combined in overall analyses.

Step 1. Designing the first version of the questionnaire and assessment of face valid-

ity. The research team designed the initial set of core questions in English to capture infor-

mation on demographics, current health status and level of physical activity, as well as

perceptions about running and knee joint health. Additional questions were then added to

specifically target the different subgroups and were only provided to individuals in each sub-

group as appropriate. Once completed, the first version of the questionnaire was sent to indi-

viduals external to the research team for peer-review and assessment of face validity. Overall,

three HCP who were also runners (one sports medicine physician, two physiotherapists) and

three patient partners with KOA gave feedback on readability and appropriateness, and pro-

vided suggestions on the pertinence and wording of the individual survey questions. These six

reports allowed us to validate items related to running, KOA and HCP recommendations.

Perceptions on running and knee osteoarthritis
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Step 2. Designing the final version. The first version was modified considering com-

ments from external reviewers and further input from the research team. The final version of

the questionnaire included 20 items for NRUN and NRUN-OA, 26 items for RUN, 28 items

for RUN-OA and 26 items for HCP (see S1 File). Five sections (18 questions) were identical

for all subgroups, with additional subgroup-specific questions as described below. The first

section gathered information on demographics (age, sex, education, height and mass). In the

second section, all individuals were asked about their general health status and previous his-

tory of traumatic knee injuries. The third section included questions pertaining to the level of

physical activity and participation in different types of recreational physical activity. Section 4

included questions about the perception of running in general, and if running often or long

distances were perceived as risk factors for developing KOA. The fifth section assessed the per-

ception about the appropriateness of running by individuals with diagnosed KOA, and if

doing so would accelerate the need for joint replacement. All subgroups of non-runners and

runners also provided details on any advice that they had received regarding running and knee

joint health, and their sources of information.

Subgroup-specific questions included surveying those in the NRUN group if one of the rea-

sons that they were not running was to avoid developing KOA. We also questioned NRU-

N-OA about their previous running habits (if any), and if reasons for stopping included their

diagnosis of KOA. Details about running history (years of running, longest distance) and hab-

its over the previous six months (frequency, distance, speed) were asked to the runner sub-

groups (RUN, RUN-OA). Additional items documented the perception of current runners

about whether a future diagnosis of KOA would make them change their running habits

(RUN) or if their previous diagnosis of KOA prompted them to modify their running habits

(RUN-OA). Finally, we asked HCP to provide details about their professional background.

They also provided insight on their personal clinical recommendations to runners with KOA

(modification or cessation of running training), and whether they would recommend running

to individuals who previously underwent total knee arthroplasty.

Step 3. Translation of the questionnaire and approval of the French version. The final

version of the English questionnaire was translated into French by a bilingual physiotherapist

(JFE). Then, the translated version was verified by an external bilingual physiotherapist with a

special interest in running and KOA. Specifically, the reviewer ensured that the meaning of

questions and answers was similar between both languages. He also verified orthography and

grammar of the questionnaire. Since all questions and available responses of the French trans-

lation were deemed appropriate by the external reviewer, no further changes were made to the

questionnaire after review.

Step 4. Administration of the questionnaire. Online versions of the English and French

versions of the questionnaire were built using the FluidSurvey survey system (www.

fluidsurveys.com). After clicking on the hyperlink leading to the survey webpage, potential

participants selected their preferred language. Thereafter, a short plain language statement out-

lining the purpose of the study and the inclusion criteria was presented. Consent to participate

was obtained by clicking a button which directed respondents to the full survey. Selection of

the appropriate subgroup yielded the corresponding appropriate set of questions, as described

above.

Data analysis

All survey data were exported from the FluidSurvey website and compiled into a Microsoft

Excel spreadsheet (Microsoft Corporation, Redmond, WA, USA). Descriptive statistics were

computed for continuous (mean) and categorical (frequency) variables of interest and
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subgroup demographics. Proportions of agreement with survey items were supplemented with

confidence intervals (95% C.I.). The four general public subgroups (NRUN, NRUN-OA,

RUN, RUN-OA) were compared to each other, while HCP were further categorized into sub-

groups of professions for descriptive purposes. Given that clinical recommendations from

HCP could potentially be affected by personal biases, we also compared HCP recommenda-

tions based on current running status. One-way analyses of variance (ANOVA) were used to

compare between-group demographics characterized by continuous variables (self-reported

age and body mass index). Proportions were compared between subgroups for all categorical

variables using Chi-squared tests for contingency tables. The alpha level was set at 0.05. When

between-subgroup proportions were significantly different, Bonferroni-adjusted post-hoc

comparisons were conducted. All statistical analyses were performed using the Statistical Pack-

age for Social Sciences version 22 (SPSS; IBM, Armonk, NY).

Results

Respondents’ characteristics

A total of 114 non-runners (NRUN, NRUN-OA; 71.9% female, mean age = 61.4±11.0 years,

mean BMI = 26.6±5.2 kg/m2), 388 runners (RUN, RUN-OA; 58.0% female, mean age = 51.0

±7.9 years, mean BMI = 23.8±3.2 kg/m2) and 329 HCP (61.1% female, mean age = 38.6±11.2

years, mean BMI = 24.2±4.1 kg/m2) completed the survey. Subgroup socio-demographic char-

acteristics for runners and non-runners are presented in Table 1. RUN and RUN-OA showed

significantly lower BMI and significantly better self-perceived health status than NRUN and

NRUN-OA, but were also significantly younger (all P<0.001; Table 1). Table 2 presents socio-

demographics and professional characteristics of HCP.

Table 1. Demographics of non-runners and runners responding to the survey (N = 502).

NRUN

N = 52

NRUN-OA

N = 62

RUN

N = 338

RUN-OA

N = 50

P-value

Sex (%) 0.037

Females 75.0 69.4 57.1 64.0

Males 25.0 30.6 42.9 36.0

Age (years) 58.6 (11.4) 63.7 (10.2) 50.4 (7.9) 54.8 (7.2) <0.001

BMI (kg/m2) 25.6 (4.9) 27.5 (5.4) 23.8 (3.2) 23.7 (3.1) <0.001

Level of education (%) 0.009

Less than high school completion 0 0 0.6 0

High school 7.7 12.9 3.0 14.0

Trades certificate, vocational school diploma, apprenticeship 17.3 9.7 7.1 2.0

Non-university certificate below Bachelor’s level 17.3 19.4 27.2 18.0

Bachelor’s degree 23.1 33.9 34.6 34.0

Masters degree 23.1 17.7 20.7 28.0

Doctorate degree 11.5 6.5 6.8 4.0

Self-reported health status (%) <0.001

Excellent 9.6 11.3 45.0 34.0

Very good 50.0 38.7 44.7 54.0

Good 26.9 32.3 9.8 10.0

Fair 11.5 11.3 0.6 2.0

Poor 1.9 6.5 0 0

History of knee trauma (%) 75.0 45.2 78.4 40.0 <0.001

https://doi.org/10.1371/journal.pone.0204872.t001

Perceptions on running and knee osteoarthritis

PLOS ONE | https://doi.org/10.1371/journal.pone.0204872 October 1, 2018 5 / 14

https://doi.org/10.1371/journal.pone.0204872.t001
https://doi.org/10.1371/journal.pone.0204872


Decisions about running relative to KOA

Detailed point-estimate data for proportions of agreement with survey items and 95% C.I. are

provided in Supporting information (S2–S3 Files). Across all respondents (general public and

HCP), 592 (71.2%) were currently runners and 234 (28.8%) were non-runners. Among the 29

respondents from NRUN-OA reporting a previous history of running, 5 (17.2%) quit running

specifically due to their diagnosis of KOA. In the NRUN subgroup, 9 (17.3%) stated that they

were not running due to fear of developing KOA, and 9 others (17.3%) were uncertain. Of

those currently running but without a diagnosis of KOA, only 16 (4.7%) indicated they would

quit running if diagnosed with KOA, while 56.8% would reduce running distances, 34.9%

would reduce speed, and 26.9% would run less often. Overall, 80.2% declared that they would

modify their running habits if diagnosed with KOA. Among runners with KOA, 6 (12.0%)

indicated that they temporarily stopped running immediately upon their diagnosis of KOA.

While 21 runners (42.0%) did not change their running habits at all, 26.0% reduced running

distances, 22.0% reduced frequency and 14.0% reduced speed. A total of 332 (66.1%) members

of the general public have received information specifically regarding running and joint health;

the most frequent sources were from a physiotherapist (32.9%), the Internet (20.1%), friends

and family (15.3%), a family doctor (13.9%) and scientific literature (13.1%).

Perception about running and development of KOA

Overall, regular running was perceived as an activity that hurts the knee joint by 13.1% of

respondents from the public, while 25.9% were uncertain (Fig 1A). Analyses revealed that a

Table 2. Demographics of HCP responding to the survey (n = 329).

Medical Doctors

N = 27

Physiotherapists

N = 148

Chiropractors

N = 14

Athletic Therapists

N = 85

Other

N = 55

Sex (%)

Females 44.4 62.8 50.0 61.2 67.3

Males 55.6 37.2 50.0 38.8 32.7

Age (years) 46.5 ± 12.6 39.0 ± 10.2 37.6 ± 8.6 36.2 ± 10.4 37.7 ± 13.4

Primary area of practice (%)

Orthopaedics 7.4 68.9 0 17.6 21.8

Rheumatology 7.4 4.1 0 0 1.8

General practice 14.8 4.1 14.3 22.4 14.5

Sports medicine 55.6 10.8 57.1 45.9 16.4

Other 14.8 12.2 28.6 14.1 45.5

Years of professional practice (%)

< 1 year 0 3.4 7.1 10.6 16.4

At least 1 year, but less than 3 years 14.8 8.8 7.1 11.8 16.4

At least 3 years, but less than 5 years 3.7 8.1 7.1 12.9 7.3

At least 5 years, but less than 10 years 18.5 15.5 21.4 22.4 18.2

At least 10 years, but less than 20 years 22.2 36.5 42.9 24.7 21.8

> 20 years 40.7 27.7 14.3 17.6 20.0

Diagnosed with KOA (%) 18.5 5.4 7.1 7.1 5.5

History of running (%)

Currently runs regularly (>1 / week) 48.1 66.2 78.6 23.5 61.8

Currently runs infrequently (<1 / week) 11.1 5.4 7.1 14.1 7.3

Not currently running but ran in the past 29.6 18.9 14.3 43.5 25.5

Never ran regularly or infrequently 11.1 9.5 0 18.8 5.5

https://doi.org/10.1371/journal.pone.0204872.t002
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significantly greater proportion (P<0.001) of respondents from NRUN (42.3%) and NRU-

N-OA (38.7%) tended to have a negative perception compared with RUN (4.1%). A total of

8.2% of HCP agreed that regular running was detrimental for knee joint health, while 78.1%

disagreed (Fig 2A). A negative perception was reported by 3.9% of HCP who run and by 15.2%

of HCP who didn’t run (P<0.001).

Running frequently was seen by only 7.6% of members of the public as an activity that leads

to KOA, but 33.9% were uncertain (Fig 1B). Again, a significantly lower proportion (P<0.001)

of RUN (2.7%) perceived frequent running as detrimental for knee joint health compared with

NRUN (23.1%) and NRUN-OA (24.2%). In HCP, 9.1% viewed running frequently as a risk

factor for KOA (3.9% in running HCP; 17.6% in non-running HCP, P<0.001; Fig 2B).

From members of the public, 15.5% agreed that running marathons or longer distances

would lead to KOA, and 43.6% were uncertain (Fig 1C). However, disagreement with that

statement was significantly higher (P<0.001) in RUN (47.9%) than in NRUN (15.4%) and

NRUN-OA (19.4%). Long-distance running was perceived as a risk factor for KOA by 22.2%

of HCP (17.2% of running HCP; 30.4% of non-running HCP, P = 0.001; Fig 2C).

Perception about running and progression of KOA

Overall, 17.9% of the members of the public answered that running with KOA would lead to

greater knee joint damage, while 48.4% were uncertain (Fig 3A). A significantly greater

Fig 1. Perception of non-runners and runners about running and the development of knee osteoarthritis. (A) “In

general, I see regular running as an activity that hurts the knee joint”; (B) “Frequent running can lead to getting knee

osteoarthritis”; (C) “Running long distances (such as marathons and ultra-marathons) can lead to getting knee

osteoarthritis”.

https://doi.org/10.1371/journal.pone.0204872.g001
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proportion (P<0.004) of NRUN (32.7%) and NRUN-OA (46.8%) agreed with this statement

than the RUN subgroup (10.7%). In HCP, 18.2% believed that running with KOA would lead

to greater damage (9.6% of running HCP; 32.0% of non-running HCP, P<0.001), and overall

26.3% were uncertain (Fig 4A).

Running with KOA on days where there are no symptoms was seen as appropriate by

41.9% of members of the public, and 39.5% were uncertain (Fig 3B). A significantly greater

proportion (P<0.001) of NRUN-OA respondents (38.7%) compared to RUN respondents

(14.3%) thought it was not appropriate to do so. As for HCP, 55.2% agreed that running with

KOA was appropriate when asymptomatic (54.8% of running HCP; 55.7% of non-running

HCP, P = 0.270), and 18.5% were uncertain (Fig 4).

Finally, 12.4% of the general population perceived running with KOA as a means of acceler-

ating the need for a total knee arthroplasty, while more than half were uncertain (53.1%; Fig

3C). NRUN (30.8%) and NRUN-OA (37.1%) agreed with that statement in a significantly

greater proportion than RUN (5.4%). Only 9.4% of HCP agreed (4.1% of running HCP; 18.0%

of non-running HCP, P<0.001), while 65.2% disagreed and 25.4% were uncertain (Fig 4C).

Clinical recommendations of HCP

37.1% of HCP typically recommend their running patients with KOA to modify their running

habits (34.3% of running HCP; 27.2% of non-running HCP, P = 0.663), while only 2.7% have

Fig 2. Perception of HCP about running and the development of knee osteoarthritis. (A) “In general, I see regular

running as an activity that hurts the knee joint”; (B) “Frequent running can lead to getting knee osteoarthritis”; (C)

“Running long distances (such as marathons and ultra-marathons) can lead to getting knee osteoarthritis”.

https://doi.org/10.1371/journal.pone.0204872.g002
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recommended a majority (>50%) of running patients with KOA to quit running (1.0% of run-

ning HCP; 5.6% of non-running HCP, P = 0.107). Overall, 50.6% HCP reported that they now

advise more runners with KOA to keep running than what they were previously recommend-

ing (57.3% of running HCP; 39.8% of non-running HCP, P = 0.007); 43.5% said they had not

changed their recommendations over the years. Finally, 30.3% of HCP would recommend

runners who sustained a total knee replacement to continue running post-operatively (31.2%

of running HCP; 28.8% of non-running HCP, P = 0.713), but 39.4% were uncertain.

Discussion

This study is the first to provide data on how the general public and HCP perceive running

with respect to knee joint health, as well as their perceptions of the appropriateness of running

in individuals with pre-existing KOA. Even though regular physical activity is strongly advo-

cated for the prevention and management of KOA, beliefs specifically about running do not

reflect such certainty and are in line with the current state of evidence. While people who run

(both in the general public and HCP) were more positive to the effects of running on knee

joint health, there was no clear direction overall to definitively state whether people in our sur-

vey perceived running as safe for knee joint health or not. Indeed, one of the most interesting

Fig 3. Perception of non-runners and runners about running and the progression of knee osteoarthritis. (A)

“People with knee osteoarthritis who continue to run will sustain greater knee cartilage damage leading to more severe

OA”; (B) “It is fine for people who have OA to run as long as they don’t have symptoms on the day they go running”;

(C) “A person with knee osteoarthritis who keeps running regularly will speed up the need for joint replacement

surgery (knee arthroplasty)”.

https://doi.org/10.1371/journal.pone.0204872.g003
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findings is the relatively high proportion of respondents who were uncertain about running

being appropriate or not for knee joint health.

In the general public, non-runners tended to perceive running as more detrimental than

runners. While this may not be surprising, long distance running was still considered a risk

factor for developing KOA by over 40% of respondents from the general public. Despite previ-

ous studies suggesting that running–even high mileage–may not be linked with KOA [18–21],

a recent systematic review reported that a history of recreational running was associated with a

lower prevalence of KOA (3.5%) when compared with controls (10.2%)[15]. Conversely, the

authors found that a history of competitive running was associated with a higher prevalence of

KOA (13.3%). When combined with our results, this outlines the need for future prospective

studies to report detailed parameters about running habits, other than simply the level of com-

petition. Indeed, clearer recommendations can be made to the public and HCP if more infor-

mation is provided about the development of OA depending on running frequency, volume

and speed.

Similarly, more than half of respondents from the general public were uncertain if running

with pre-existing KOA would accelerate the need for a total knee arthroplasty. Previous studies

have reported a potential protective effect of running against joint replacement surgery in

those without knee [20] or hip [4] osteoarthritis. Even though a recent systematic review

Fig 4. Perception of HCP about running and the progression of knee osteoarthritis. (A) “People with knee

osteoarthritis who continue to run will sustain greater knee cartilage damage leading to more severe OA”; (B) “It is fine

for people who have OA to run as long as they don’t have symptoms on the day they go running”; (C) “A person with

knee osteoarthritis who keeps running regularly will speed up the need for joint replacement surgery (knee

arthroplasty)”.

https://doi.org/10.1371/journal.pone.0204872.g004
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outlined that low to moderate impact therapeutic exercise programs were not detrimental to

cartilage in those with KOA,[22] no studies investigated the odds of a surgical endpoint when

running with pre-existing KOA. Only Lo et al. have suggested that running may not accelerate

the progression of KOA in those with a diagnosis of KOA. However, it cannot be excluded

that specific training parameters may be more detrimental to knee joint health than others.

Indeed, the current body of literature fails to provide clear guidance about optimal frequency,

distance or speed in runners with KOA, or whether any of these variables should be altered

upon diagnosis. Thus, the high proportion of uncertainty is not totally surprising and clearly

reflects a need for more research to orientate the population. Fear of causing pain or further

degeneration could represent an important psychological barrier to physical activity uptake in

individuals with KOA [9], which may lead to a more sedentary lifestyle. A number of factors

may influence how one perceives the appropriateness of running with KOA, for example the

level of symptoms, physical fitness, comorbidities, the importance given to running and expe-

rience from peers. In the current study, respondents from the RUN group predominantly

reported (80.2%) that they would significantly decrease their level of running if they were to

receive a diagnosis of KOA in the future. Responses from the RUN-OA group confirmed that

a certain proportion of runners quit running or reduce training upon their diagnosis of KOA,

hence potentially reducing beneficial effects of an active lifestyle [23]. Thus, our results outline

the need for more research to guide both runners and non-runners with KOA in their quest

for meaningful physical activity.

It has previously been suggested that only a small to moderate proportion of people with

KOA meet physical activity guidelines [7]. Furthermore, even though a majority of individuals

with KOA consult HCP for their symptoms, no more than half are prescribed exercises during

these consultations [24, 25]. Since physical activity is a cornerstone of treatment for KOA [5,

6], and given that two thirds of respondents to our survey sought advice about running and

knee joint health, better consensus on optimal clinical guidelines regarding running is needed

to guide HCP. Conflicting recommendations from HCP can cause confusion in patients,

which has been documented as a barrier to physical activity [17]. Despite most HCP not

reporting negative beliefs about running and knee joint health in the current sample, a rela-

tively high level of uncertainty was detected. This could potentially be attributed to a difficulty

to generalize to all patients, given that clinical management requires an individualized

approach. Such uncertainty can obviously affect recommendations and thus, activities chosen

by the general public. There seemed to be a trend in HCP–potentially based on recent evidence

that does not support the association between running and KOA [15, 19, 20, 26]–to recom-

mend an increased number of runners with KOA to continue to enjoy running, albeit with

some modifications based on symptoms. In the absence of clear guidelines in the literature,

however, personal preferences and biases of HCP could also influence their perceptions and

recommendations, as shown by the disparity between running and non-running HCP.

This study is not without limitations. First, fewer non-runners participated despite our

original intent to recruit equally across all subgroups. An online survey about running and

knee joint health may be more likely to be filled out by runners and HCP than by non-runners,

and we believe that our statistical comparisons provide useful insight on the different percep-

tions between runners and non-runners in Canada. However, since it was impossible for us to

keep track of all the people who have been in contact with study advertisements, we cannot

assume that our findings are fully representative of the entire Canadian population. Second,

no sex-specific analyses were conducted since the sample size in some subgroups were too

small. Given the greater prevalence of KOA in females,[1] and potential discrepancies in per-

ceptions between males and females, future studies should consider conducting separate analy-

ses for both sexes. Third, data collected in this study is descriptive in nature, and using an
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online design may be subject to response bias. For example, it is impossible to ascertain that

respondents really received a diagnosis of KOA, or that they were indeed HCP. However, this

is an intrinsic limitation of any self-reported online survey. Fourth, it remains unclear is

respondents who reported decreasing or quitting running after getting a diagnosis of KOA

replaced running by other activities. Thus, we can‘t ascertain whether these individuals main-

tained benefits of physical activity by means other than running. Finally, we conducted the sur-

vey among residents of Canada only. This choice was made to provide a clearer representation

of local beliefs, and considering the over-representation of healthy runners in our sample,

results may not be generalizable to all populations. Future studies investigating similar con-

structs in other countries may need to translate and cross-culturally adapt questions to the tar-

geted population.

Conclusions

In conclusion, the general public and HCP in Canada reported high rates of uncertainty

regarding running as a risk factor to develop KOA, and about the appropriateness of running

with pre-existing KOA. Considering efforts to provide recommendations of meaningful regu-

lar physical activity to promote knee joint health, results from this study emphasize the need

for additional research specifically investigating running, as well as the development of future

knowledge translation strategies to the general public and HCP. High-quality prospective stud-

ies are warranted both in cohorts of individuals with and without KOA. Importantly, caution

must be taken to monitor detailed training parameters such as frequency, speed and distance,

so that clearer recommendations can be issued on optimal dosage for knee joint health and tai-

lored to individual patients with KOA.
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