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Do internet resources align with exercise training

and physical activity guidelines for people with

multiple sclerosis?
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Abstract

Background: Exercise training and lifestyle physical activity have been identified as evidence-based

approaches for improving symptoms and quality of life among persons with multiple sclerosis (MS).

Such evidence supported the development of physical activity guidelines (PAGs) for people with MS.

The goal of such guidelines involved broad dissemination and uptake, as there is substantial evidence for

low rates of participation in exercise training and physical activity in this population.

Objective: The current study evaluated the quality and consistency of information on webpages for

physical activity against the established PAGs for people with MS.

Method: The search was conducted in September 2020 using the Google search engine for webpages

containing physical activity information for people with MS. We evaluated the webpages with a list of

18 guidelines for adults with MS based on recommendations from three resources.

Results: The search yielded 157 webpages, of which 27 met the inclusion criteria. On average, web-

pages accurately addressed only 5 of the 18 guidelines. The most commonly addressed guidelines

involved MS-specific symptom identification (n¼ 26), and example modalities for aerobic (n¼ 20)

and strength (n¼ 16) training.

Conclusion:Many online recourses regarding physical activity and exercise training for MS were either

inconsistent with the established PAGs or did not address the guidelines.
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Introduction

Multiple sclerosis (MS) is an immune-mediated,

neurodegenerative disease of the central nervous

system1 with a prevalence of 1 million adults in

the United States2 and 2.8 million worldwide.3

This disease manifests in a number of outcomes

including walking and cognitive dysfunction and

symptoms of fatigue, depression, and pain that

result in compromised quality of life.4 Such mani-

festations can be managed medically through phar-

macological and/or rehabilitation approaches

delivered in comprehensive MS care, and further

through engagement in behaviors such as exercise

training and lifestyle physical activity.

Over the past 20 years, there has been a tremendous

growth in the number of randomized controlled trials

(RCTs) documenting the effects of exercise training

and lifestyle physical activity on outcomes of MS.5

The evidence-base supports beneficial effects of

exercise training and lifestyle physical activity on

walking and cognitive dysfunction, fatigue, depres-

sion, and pain, and compromised quality of life in

MS6,7 Such evidence has coincided with further doc-

umentation of the safety of exercise training and

lifestyle physical activity for persons with MS.8

The state of science regarding benefits and safety

has supported the development of guidelines for
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exercise training and lifestyle physical activity in

persons with MS.7,9 Those guidelines were recently

summarized and consolidated by an expert panel

organized by the National MS Society for broad-

scale dissemination and implementation by health-

care providers and persons with MS.10 The goal of

releasing such guidelines was for broad dissemina-

tion and uptake by persons living with MS, as there

is substantial evidence for low rates of participation

in exercise training and lifestyle physical activity in

this population.11,12

The success of changing the patterns of exercise

training and lifestyle physical activity in MS, in

part, depends on successful and accurate dissemina-

tion of information through internet platforms and

social network sites (SNSs). Those dissemination

avenues provide a broad and readily accessible

avenue for knowledge translation, and are often the

first source of information for the general popula-

tion13 and people with MS.14 Indeed, people with

MS14 are among the most informed, engaged and

self-advocating people with chronic illnesses, and

analyses of web traffic indicates that people with

MS are actively searching on internet platforms

and SNSs for information on diet, exercise, and emo-

tional self-regulation.14

The internet platforms and SNSs present an exciting

opportunity for dissemination and knowledge trans-

lation in MS, but there is limited knowledge on the

accuracy of information regarding guidelines for

exercise training and lifestyle physical activity in

MS. There is some information regarding accuracy

in populations other than MS. We are aware of one

paper that examined the accuracy of free online edu-

cation resources with national physical activity

guidelines for adults.15 That study focused on inves-

tigating if the content of recommendations on web-

pages identified through a Google search was based

on the Physical Activity Guidelines (PAGs) for

Americans. The Google search identified 72 web-

pages published and updated between 2008 and

2018 that referenced 17 PAGs for Americans 18-

64 years of age. The evaluation indicated that most

webpages presented information that was inconsis-

tent with published PAGs. Indeed, the evaluation

indicated that between 61.1% and 100% of the sour-

ces lacked presenting one or more messages consis-

tent with one of the guidelines. Such data suggest

that freely available PAG-related online resources

for the general population of adults had poor accu-

racy and consistency with the Physical Activity

Guidelines for Americans.15

The current study descriptively and comparatively

evaluated the quality of the content and the consis-

tency of the information on webpages for exercise

training and lifestyle physical activity among people

with MS against the established PAGs for people

with MS. Based on previous research in populations

other than MS,15-17 we hypothesized that the major-

ity of webpages would present advice or recommen-

dations inconsistent with established PAGs for

exercise training and physical activity among

adults with MS.

Methods

Search procedure

The search was conducted in September 2020 using

the Google search engine for webpages containing

physical activity and exercise-related information

for people with MS. When completing the search

and to avoid the impact of the search history on

the search results, all Google personalization fea-

tures and search history were turned off and this

prevented prior search history from influencing the

search results. In addition, we chose to use Google

as it is the most popular search engine, and Google

was the primary search engine utilized by other

researchers.15 Four separate searches were complet-

ed, and the primary distinction between searches was

the focus on different exercise-related keywords

(i.e., exercise; physical activity; cardio or aerobic

or endurance; and resistance or strength). An exam-

ple of the search terms is as follows: (“multiple scle-

rosis” OR “MS”) AND (“exercise”) AND (“ideas”

OR “recommendation” OR “routine” OR

“suggestions” OR “tips” OR “workout” OR

“plan”). The search terms were the same among

the four searches except the exercise-related key-

words varied (e.g., “physical activity” instead of

“exercise”).

Inclusion criteria

We limited each search to the first four pages of

search results, as this is a conservative estimate of

the number of pages the average Internet user would

view.18,19 We removed duplicates and the remaining

webpages were assessed for inclusion based on the

following criteria: (a) the webpage contained any

MS-specific exercise, physical activity, or sport-

related information; (b) the webpage was written in

English; (c) the communication objective of the

webpage was educational where the explicit goal

involved teaching, guiding, or persuading the

reader to plan or complete some sort of behavior

related to physical activity/exercise; and (d)
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following other researchers,15 the primary medium

of communication was text. We excluded webpages

that were directed at health professionals (e.g., aca-

demic journal articles) or were purely promotional

of a product (i.e., the objective was not educational).

The primary reason for exclusion for non-

educational purposes was webpages that aimed to

sell or promote a product. In addition, the terminol-

ogy “educational” material as well as rationale for

inclusion criteria was following others.15 All web-

pages were scored by at least 2 authors and one

author (JLB) compared all scoring to identify dis-

crepancies. All discrepancies regarding inclusion

were discussed among the research team leading to

a final decision.

We collected descriptive information for each web-

page that satisfied the inclusion criteria. This includ-

ed the type of webpage (non-profit/voluntary

agency, commercial, professional association, gov-

ernment), the main topic of the webpage (e.g., pro-

vided physical activity or exercise ideas or

suggestions, overview of exercise training princi-

ples), publication date, if a graphic (any picture/

image/figure) was present, if authorship and/or refer-

ences were provided, and if author contact informa-

tion was provided. These data were collected for the

purpose of describing the webpages included in the

analyses.

Consistency with physical activity guidelines

We created a list of 18 guidelines from the PAGs for

adults with MS based on recommendations from

four resources.9,10,20,21 Multiple resources were con-

sidered to ensure the list of guidelines was consistent

among expert sources and included both exercise

training and lifestyle physical activity recommenda-

tions. The 18 guidelines were arranged into the

following categories: aerobic exercise guidelines

(n¼ 5), strength exercise guidelines (n¼ 5), lifestyle

physical activity guidelines (n¼ 3), and special con-

siderations (e.g., rest for at least 1 day between

strength sessions, n¼ 5). The webpages were

scored for consistency with the guidelines by two

raters, and each guideline was scored as consistent

(accurate information provided), inconsistent (inac-

curate information provided), or not present (no

information provided). Raters reached full agree-

ment on all discrepancies, and the descriptive data

were summarized per guideline across all four

searches.

Statistical analyses

All statistical analyses were performed in SPSS

Version 25. Statistical significance was set at

p� 0.05. Descriptive statistics summarized charac-

teristics of the webpages and provided an overview

of the number of guidelines consistently addressed

by each webpage. The main statistical analysis

included a X2 Goodness-of-Fit Test for each guide-

line to determine if the consistent-inconsistent cate-

gorizations were unequal for the sample of

webpages. Of note, if a guideline was scored as

inconsistent (i.e., inaccurate information provided)

or not present (i.e., no information provided), it

was categorized as “inconsistent” in the primary sta-

tistical analysis.

Results

Descriptive results

The four unique searches yielded 157 webpages, of

which 27 were duplicates and removed (Figure 1).

Overall, 27 of the 130 remaining webpages met the

inclusion criteria and were coded for analyses.

Webpages identifies through 
Google search 

 n = 157 

Webpages excluded 
n = 103 

Reasons for exclusion 
� Not MS-specific = 26 
� Objective not educational = 55 
� Not text-based = 11 
� Directed at health professionals = 11 

Webpages screen for eligibility 
(duplicates removed) 

 n = 130 

Webpages included in study 
 n = 27 

Figure 1. Flow diagram of the progress of searching, screening and including eligible webpages.
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The primary reasons for exclusion were that web-

pages were not for educational purposes (n¼ 55)

or MS-specific (n¼ 26). Table 1 includes the direct

URL for the 27 webpages and publication year,

where appropriate. Fifty-nine percent of webpages

were classified as Non-profit/Voluntary Agency,

30% Commercial, 7% Professional Association,

and 3% Government. The purpose of the webpages

was primarily to provide physical activity or exer-

cise ideas or suggestions (52%) or provide an over-

view of exercise training principles (26%).

Publication date and authorship were provided in

74% and 52% of webpages, respectively, and

graphics were presented in 63%. Alternatively,

references and author contact information were

only provided in 26% and 11% of webpages,

respectively. Complete information regarding the

characteristics of the webpages is provided in

Table 2.

Primary analyses

On average, webpages accurately addressed 5 of the

18 guidelines. Figure 2 represents the number of

guidelines presented in each of the 27 webpages.

Table 4 includes the webpages listed based on the

number of considered guidelines as a marker for

content-reliability. Each guideline for the PAGs

was defined and assigned a number in Table 3.

The most commonly addressed guidelines was

PAG18 (i.e., MS-specific symptom identification

and discussion) and this was included in all web-

pages except for 1 (n¼ 26). The next most frequent-

ly addressed guidelines were PAG4 (n¼ 20; i.e.,

provides example modalities for aerobic training)

and PAG10 (n¼ 16; i.e., provides example modali-

ties for strength training). No webpages in the search

addressed PAG 5 (i.e., advanced aerobic exercise).

Table 3 provides the overall average use of consis-

tent messages regarding each guideline as well as

results from X2 Goodness-of-Fit Test for the percent

of webpages that presented consistent messages.

Thirteen of 18 guidelines had worse than expected

distributions between being accurately addressed

and not accurately addressed among the 27 web-

pages (X2 range 6.26-27.00). Three of 18 guidelines

(i.e., PAG2, PAG10, & PAG13) had the expected

distributions between being accurately addressed

and not accurately addressed among the 27 web-

pages (X2 range 0.93-3.00). PAG18 and PAG4 had

better than expected distributions between being

accurately addressed and not accurately addressed

in the 27 webpages (X2 range 6.26-23.15).

Of additional note, several guidelines were

addressed among webpages, however the informa-

tion was often inaccurate. For example, PAG1 (i.e.,

aerobic activity 2-3x/week) was the most inaccurate-

ly addressed guideline (i.e., the guideline was

addressed/mentioned, but incorrect information was

provided); five webpages reported information that

was not consistent with the 2-3x/week guideline.

Additionally, 2 webpages inaccurately addressed

PAG11 (i.e., lifestyle physical activity 150minutes/

week) and PAG15 (i.e., rest between sets). Four

guidelines were inaccurately addressed in one web-

page: PAG6 (i.e., strength activity 2-3x/week),

PAG7 (i.e., strength activity 1-3 sets, 10-15 reps),

PAG9 (i.e., strength intensity safely complete 8-15

reps), and PAG17 (i.e., aerobic and strength same

day).

Discussion

Our primary hypothesis was supported wherein the

majority of webpages presented information incon-

sistent with established PAGs or did not address the

guidelines. This is troubling as the Internet repre-

sents a popular source for physical activity informa-

tion among people with MS,14,22 however, the lack

of consistency with established PAGs undermines

the efforts of these online educational materials for

promoting behavior change in MS. Indeed, the suc-

cess of changing patterns of exercise training and

lifestyle physical activity in MS, in part, depends

on successful and accurate dissemination of informa-

tion through internet platforms and SNSs, and is

critical considering the substantial evidence for low

rates of participation in exercise training and life-

style physical activity in MS.11,12

The most commonly addressed PAGs by the web-

pages were PAG2 and PAG18 regarding the provi-

sion of example modalities for aerobic exercise and

MS-specific considerations, respectively. The inclu-

sion of PAG2 is not surprising as examples are often

presented when discussing physical activity (e.g.,

walking, swimming) and the appropriateness of a

broad range of activities for persons with MS.

Alternatively, it was encouraging that PAG18

regarding MS-specific symptoms (i.e., fatigue and

heat sensitivity) was addressed considering that per-

sons with MS may be hesitant toward engaging in

exercise given symptoms such as fatigue and heat

sensitivity.23 If this guideline is presented without

the added context of other guidelines or safety infor-

mation, people with MS may see symptoms as bar-

riers that limit or prevent participation in physical

activity. This therefore represents a highlight of the

Multiple Sclerosis Journal–Experimental, Translational and Clinical
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Table 1. List of the direct URLs for the 27 included webpages identified through the Google search.

Webpage # Publication year Internet source

1 2017 https://www.pennmedicine.org/updates/blogs/neuroscience-blog/2017/

may/multiple-sclerosis-and-exercise.

2 Not provided https://www.nationalmssociety.org/Living-Well-With-MS/Diet-Exercise-

Healthy-Behaviors/Exercise.

3 2019 https://www.webmd.com/multiple-sclerosis/multiple-sclerosis-exercise.

4 2020 https://www.mayoclinic.org/diseases-conditions/multiple-sclerosis/expert-

answers/exercise-and-multiple-sclerosis/faq-20094108.

5 Not provided https://my.clevelandclinic.org/departments/neurological/depts/multiple-

sclerosis/ms-approaches/exercise-in-ms.

6 2020 https://www.brainandlife.org/the-magazine/online-exclusives/home-exer

cise-tips-for-people-with-multiple-sclerosis/.

7 2013 https://www.everydayhealth.com/multiple-sclerosis/living-with/multiple-

sclerosis-exercise-routines/.

8 2020 https://www.va.gov/MS/Veterans/complementary_and_alternative_medi

cine/Exercise_Tips_for_MS.asp.

9 2019 https://therapydiadenver.com/multiple-sclerosis-exercise-much-exercise-

safe/.

10 2017 https://health.usnews.com/health-care/patient-advice/articles/2017-09-25/

the-latest-on-what-exercise-works-best-to-combat-ms.

11 2020 https://www.liftms.com/education/ms-and-exercise.

12 2020 https://overcomingms.org/latest/ms-exercise-tips.

13 Not provided https://www.mssociety.org.uk/care-and-support/everyday-living/staying-

active/ms-and-exercise.

14 2016 https://msfocusmagazine.org/Magazine/Magazine-Items/6-Reasons-You-

Don-t-Exercise-and-What-to-Do-About.aspx.

15 2020 https://multiplesclerosisnewstoday.com/news-posts/2020/05/18/national-

ms-society-panel-offers-guidelines-for-regular-exercise/.

16 Not provided https://neuropt.org/docs/default-source/default-document-library/ms-and-

exercise.

17 2020 https://www.nationalmssociety.org/About-the-Society/News/Exercise-

and-Physical-Activity-Recommendations-for.

18 2017 https://www.everydayhealth.com/multiple-sclerosis/living-with/best-exer

cises-boost-wellness-with-multiple-sclerosis/.

19 2018 https://www.mstrust.org.uk/life-ms/exercise/staying-active-ms.

20 2018 https://www.msaustralia.org.au/living-with-ms/expert-blog/exercise-and-

ms.

21 Not provided https://www.csep.ca/CMFiles/Guidelines/specialpops/CSEP_MS_

PAGuidelines_adults_en.pdf.

22 Not provided https://www.cando-ms.org/online-resources/can-do-library/exercise-for-

endurance-and-health-doing-what-you-can-do.

23 2019 https://defatx.com/cardio/8-exercises-for-managing-multiple-sclerosis-ms-

symptoms/.

24 Not provided https://www.cando-ms.org/online-resources/can-do-library/strength-train

ing-for-people-with-multiple-sclerosis.

25 2011 http://kinesiologists.ca/wp/wp-content/uploads/Strength-training-and-mul

tiple-sclerosis-Updated-Aug-11.pdf.

26 2016 http://msfocus.org/Magazine/Magazine-Items/Exclusive-Content/2020/Th

e-benefits-of-resistance-training-for-MS-patient.

27 2017 https://overcomingms.org/latest/strength-and-mobility-core-exercises-

people-ms.
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webpages, as individual considerations for appropri-

ate modalities should be identified and safety dis-

cussed before prescribing an exercise routine as

well as evidence-based information regarding the

benefits of exercise and physical activity for manag-

ing MS symptoms.

The webpages lacked a consistent message for 13 of

18 PAGs. This may not be surprising as PAGs for

people with MS are relatively new and may not be

widely known and applied by health promotion

websites. This underscores the importance of future

websites in accurately disseminating MS-specific

physical activity recommendations. The most

recent PAGs developed by the NMSS provide guid-

ance for aerobic and resistance exercises as well as

lifestyle physical activity.10 In the current study,

approximately 29% of articles presented 1 or more

messages consistent with aerobic exercise guide-

lines, 26% of articles presented 1 or more messages

consistent with strength/resistance exercise guide-

lines, and 22% presented 1 or more messages

Table 2. Characteristics of Webpages included in the review (n¼ 27).

Characteristic % (n)

Type of website

Non-profit/voluntary agency 59.3 (16)

Commercial 29.6 (8)

Professional association 7.4 (2)

Government 3.7 (1)

Internet source topic

Provided physical activity or exercise ideas or suggestions 51.9 (14)

Overview of exercise training principles 25.9 (7)

Management of MS/MS symptoms 7.4 (2)

Strategies to overcome exercise or physical activity barriers 7.4 (2)

Encouraged physically active lifestyle 7.4 (2)

Technical instructions 0.0 (0)

Publication date provided (% yes) 74.1 (20)

Graphic used (% yes) 63.0 (17)

Authorship provided (% yes) 51.9 (14)

References provided (% yes) 25.9 (7)

Author contact information provided (% yes) 11.1 (3)

Figure 2. Patterns of presented guidelines in the included webpages (n¼ 27; i.e., sample number corresponds with

webpages # and URLs in Table 1). Approximately 29% of articles presented messages consistent with aerobic exercise

guidelines, 26% consistent with strength/resistance exercise guidelines, and 22% presented consistent with lifestyle

physical activity guidelines.
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Table 3. X2 Goodness-of-fit test for the percent of webpages that presented messages consistent with

physical activity guidelines for adults with MS.

PAG # Guideline % No (n) % Yes (n) X2 p

Aerobic exercise guidelines

PAG 1 2–3x/week 85.2 (23) 14.8 (4) 13.37 <0.001 �
PAG 2 Gradually increase activity so that you

are doing at least 30minutes during a

session

66.7 (18) 33.3 (9) 3.00 0.083 ¼

PAG 3 Moderate intensity 77.8 (21) 22.2 (6) 8.33 0.004 �
PAG 4 Provides example modalities (e.g., ergo-

metry, walking, aquatics, elliptical)

25.9 (7) 74.1 (20) 6.26 0.012 þ

PAG 5 Advanced Aerobic: 5d/week, 40 mins,

modalities include running, road

cycling

100.0 (27) 0.0 (0) 27.00 <0.001 �

Strength exercise guidelines

PAG 6 2–3x/week 74.1 (20) 25.9 (7) 6.26 0.012 �
PAG 7 1–3 sets, 10–15 reps 88.9 (24) 11.1 (3) 16.33 <0.001 �
PAG 8 Major muscle groups targeted; exercises

that target different muscle groups

77.8 (21) 22.2 (6) 8.33 0.004 �

PAG 9 Intensity/amount of resistance¼ safely

complete 8–15 reps/set

88.9 (24) 11.1 (3) 16.33 <0.001 �

PAG 10 Provides example modalities (e.g.,

weight machines, free weights, elastic

bands, cable pulleys)

40.7 (11) 59.3 (16) 0.93 0.336 ¼

Lifestyle physical activity guidelines

PAG 11 150min/week OR 30min 5x/week 85.2 (23) 14.8 (4) 13.37 <0.001 �
PAG 12 Can be accumulated in one long bout or

multiple, short bouts throughout the

day

81.5 (22) 18.5 (5) 10.70 0.001 �

PAG 13 Can be planned/structured or unplanned/

spontaneous/unstructured

66.7 (18) 33.3 (9) 3.00 0.083 ¼

Special considerations

PAG 14 Overall progression should start with

either duration or frequency and finally

progress intensity per tolerability

88.9 (24) 11.1 (3) 16.33 <0.001 �

PAG 15 Be sure to rest between sets and exercises 81.5 (22) 18.5 (5) 10.70 0.001 �
PAG 16 Rest for at least 1 day between strength

sessions

88.9 (24) 11.1 (3) 16.33 <0.001 �

PAG 17 Aerobic and strength training activities

can be done on the same day

88.9 (24) 11.1 (3) 16.33 <0.001 �

PAG 18 MS-specific symptoms (i.e., fatigue and

heat sensitivity) should be identified

and discussed before prescribing an

exercise routine

3.7 (1) 96.3 (26) 23.15 <0.001 þ

Note: The null hypothesis of each goodness-of-fit test was equal distribution (n¼ 27; 27/2¼ 13.5) between a con-

sistent message (“Yes”) and either an inconsistent message or the absence of a message (“No”). A separate statistic

was calculated for each guideline comparison. ‘þ’ indicates more webpages than expected presented a message

consistent with that guideline, ‘�’ indicates less webpages than expected presented a message consistent with that

guideline, and ‘¼’ indicates the expected number of webpages presented a message consistent with that guideline.

PAG: physical activity guideline.
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consistent with lifestyle physical activity guidelines.

This suggests that lifestyle physical guidelines were

addressed less often than exercise training. This is

important as lifestyle physical activity may represent

a better approach for rehabilitation than exercise

training in MS, as it is more easily accessible and

sustainable than exercise training, and there are

established methods, namely behavior change inter-

ventions, for increasing lifestyle physical activity in

persons with MS.24–26

There is a pressing need for dissemination of the

evidence-based PAGs for MS among both consum-

ers and health care providers. One recent qualitative

study evaluating the 2013 Canadian PAGs for per-

sons with MS highlighted that participants rated the

guidelines as appropriate, but not well disseminat-

ed.27 It is concerning that in 2019, very few partic-

ipants were aware of PAGs for persons with MS or

believed the name limited application to other

geographic regions such as the United States.

Another recent study examined priorities of neurol-

ogists in incorporating exercise training as part of

comprehensive MS care and one of the primary

questions was, “What are the prescriptions/guide-

lines for exercise among persons with MS?”.28 The

Internet is a likely source for both consumer and

health care providers when seeking exercise and

physical activity resources and therefore the provi-

sion of consistent information is critical within these

webpages.

Based on the findings of the current study, we under-

line the necessity and the importance of engaging

primary healthcare providers in assisting patients

with finding precise and standard online information

about established exercise programs. We believe pri-

mary healthcare providers can provide reputable

online links among patients who seek advice on

evidence-based physical activity recommendations.29

Table 4. Ranking of the Webpages based on the numbers of guidelines included in the content.

Webpages

Aerobic

exercise

Strength

exercise

Lifestyle

physical

activity

Special

considerations

Total number

of guidelines

Webpage 20 4 4 1 4 13

Webpage 21 4 5 – 3 12

Webpage 1 2 3 2 1 8

Webpage 5 3 2 – 3 8

Webpage 6 2 2 2 2 8

Webpage 9 1 4 2 1 8

Webpage 14 3 1 2 1 7

Webpage 17 1 1 2 2 6

Webpage 18 1 3 – 2 6

Webpage 19 3 1 – 1 5

Webpage 24 – 2 – 3 5

Webpage 12 2 1 – 1 4

Webpage 15 1 – 2 1 4

Webpage 22 2 – 1 1 4

Webpage 3 1 1 – 1 3

Webpage 7 1 – 1 1 3

Webpage 8 1 – 1 1 3

Webpage 13 1 1 – 1 3

Webpage 16 2 – – 1 3

Webpage 23 1 1 – 1 3

Webpage 27 – 2 – 1 3

Webpage 2 – – 1 1 2

Webpage 10 1 – – 1 2

Webpage 11 1 – – 1 2

Webpage 25 – – – 2 2

Webpage 26 – 1 – 1 2

Webpage 4 – – – 1 1
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The important first step would be to ensure that

healthcare providers are trained and informed about

the existing PAGs. In this view, we emphasize the

possibility of the interaction of neurologists or other

health care providers representing exercise behavior

change within multiple sclerosis (MS) care settings.30

The current study is not without limitations. The

research team examined text-based information pre-

sented on the primary page of each webpage; further

information may be provided in videos or links for

subsequent pages; however, little evidence would

suggest the information would be consistent with

the PAGs. We focused on Google search engine,

and day-to-day variance exists in the results, even

when using consistent search terms. We repeated our

original search in February 2021 and identified 160

sites with 106 duplicates between sites and 54 new

sites. The new sites did not alter the conclusions of

this paper. However, one limitation of our study was

that we did not consider other search engines for two

reasons: a) Google is the most popular search

engine, as stated by the reviewer,15,18,19 and b) we

decided to follow other researches methodological

procedure.15 Another limitation refers to the “buying

effect” which has impact on the available pages in

Google search. Finally, another limitation of our

study was that although the focus of the 18 guide-

lines are not equal, due to the primary goal of the

article that was to provide a thorough summary of all

components of the guidelines, we did not classify the

18 guidelines based on their focus when analyzing

our data.

We descriptively and comparatively evaluated the

quality of content and consistency of the information

on webpages for exercise training and lifestyle phys-

ical activity among people with MS against the

established PAGs for people with MS. Overall, we

observed that the majority of webpages regarding

physical activity and exercise for persons with MS

presented information inconsistent with established

PAGs or did not address the guidelines. This lays the

groundwork for further research that develops wide-

spread approaches for accurate dissemination of

PAGs given the majority of sources do not mention

the PAGs or provide consistent guidance.
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