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Reviewer #1: General Comments:

The reviewer would like to commend the authors for undertaking an important and interesting
topic. Determining the shoe recommendations for different running levels is an important topic,
that can aid clinicians and running coaches in choosing the right foot wear for different runners

of different abilities.

Overall this is a well written manuscript, with good methodology. There are some specific
comments which are written below.

>>Thank you for your compliments and suggestions. They have improved our manuscript.

Abstract:

General comment: For an abstract, the background should be brief. Suggest only have 2
sentence for the background. | do not think you need to describe why a Delphi study is powerful
within the abstract. | think the first 3 sentences would suffice, and potentially reduce these three
sentences into 2.

Within the abstract methods, a little bit more information is needed. For example, how many
guestions did the study begin with, and how were they whittled down through the three rounds,
and how was data tallied. Further, within the results, you describe that there were originally 20
proposed variables. This is an example of something that needs to be in the methods.

>>We have updated the abstract as suggested with the following:

“Providing runners with footwear that match their functional needs has the potential to improve
footwear comfort, enhance running performance, and reduce the risk of overuse injuries. It is
currently not known how footwear research experts make decisions about different shoe
features and their properties for runners of different levels. We performed a Delphi study in
order to understand: 1) definitions of different runner levels, 2) which footwear features are
considered important, and 3) how these features should be prescribed for runners of different
levels. Experienced academics, journalists, coaches, bloggers and physicians that examine the
effects of footwear on running were recruited to participate in three rounds of a Delphi study.
Three runner level definitions were refined throughout this study based on expert feedback.
Experts were also provided a list of 20 different footwear features. They were asked which

features were important and what the properties of those features should be.” (line 26-35)



Need key words at the end of the abstract.
>>Thank you for the reminder. We have included the following key words: Individualized

footwear, running biomechanics, runner abilities, footwear experts, midsole hardness

Introduction:

Line 54: Delete the parenthetical citation fully written citation, should just be a reference
number.

>>This citation has been replaced with the appropriate number.

Line 67: Same here, please deleted written citation, should just be a reference number.

>>This citation has been replaced with the appropriate number.

Line 69-70: Reword this to not be a numbered list. Within the intro, it should just be written
sentences.

>>\We have removed the numbers from the sentence and updated the text to the following:

“On the other hand, there has been little scientific attention on footwear features such as outsole
traction or forefoot flares which could indicate: the prescription of these features to different
runner levels is trivial, or that these features are not considered important by footwear

professionals, or little is known on how to prescribe these features.” (line 78-81)

Line 71: You state, “it is close to impossible for running footwear professionals to provide
evidence-based recommendations for footwear properties for runners of different levels.” But
then you go on to say you are performing a Delphi to find the best recommendations from the
experts. | think this is contradictory. | think you should focus more on how there is not clarity on
professional recommendations for footwear for different running skills or groups.

>>\We have removed the last comment from the introduction to here as we addressed these two
comments together. The corresponding statements now read:

“In summary, there is a need to better understand how footwear research experts make

decisions about different footwear features and their properties” (Lines 81-83)



| think the third to last and second to last paragraphs can be amalgamated into one paragraph.
Further, the second to last paragraph ends abruptly and a better conclusion is need to set up
the purpose paragraph.

>>\We have combined the two paragraphs and updated the phrasing so that it is more focused
on “how there is not clarity in professional recommendations”:

“Modern running shoes are complex systems. They incorporate many different features (e.qg.,
crash-pads, heel counters, flares, midsole hardness) and each of these features can be
included, excluded, and/or tuned individually to modify the characteristics of the final running
shoe system (e.g., cushioning, stability, heel-to-toe transition, energy return). Some of these
shoe features have been studied more extensively, such as rearfoot midsole hardness, while
others have received little attention, such as upper breathability (12). Nevertheless, a strong
research focus on certain footwear features (e.g., midsole hardness) does not necessarily
translate into agreement on how modifying these features may affect the running mechanics,
performance, injury risk, or footwear comfort in runners of different levels. For example, a recent
review found inconclusive evidence regarding the biomechanical effects of different midsole
hardness — one of the most studied footwear features (12). On the other hand, there has been
little scientific attention on footwear features such as outsole traction or forefoot flares which
could indicate: the prescription of these features to different runner levels is trivial, or that these
features are not considered important by footwear professionals, or little is known on how to
prescribe these features. In summary, there is a need to better understand how footwear
research experts make decisions about different footwear features and their properties. A
powerful way to examine these decisions is to gather and summarize opinions of experts in the
field of running biomechanics and footwear using a Delphi study. The Delphi method has been
utilized for gathering and summarizing opinions via survey-based responses of an expert panel
in order to obtain consensus on complex topics. For example, this technique has been
successfully applied to establish the now frequently reported “Minimalist Index” of running shoes
(13). Such an understanding can target future systematic investigations around the presumed

optimal property of important footwear features.” (Lines 69-88)

Line 73-76: Why are aims here and the purpose in the final introduction paragraph? This is
confusing for the reader. Suggest only having the purpose at the last intro paragraph and
deleting the aims.

>>\We have deleted the aims as suggested.



Methods:

General comments: An overall study design sub section is needed at the beginning of the
methods. This should give the 10,000 foot view of the study.

>>\We have included an overview at the beginning of the Methods section:

“Footwear research experts were asked to complete three rounds of a Delphi study, with each
successive round building on the results gathered from the previous round. Three runner level
definitions were refined throughout the three rounds of the Delphi study through expert
feedback. Experts were also provided a list of 20 different footwear features. Through the three
rounds of the study, experts provided opinions on which features are important and what the
properties should be for the footwear features for the three different running levels.” (lines 96-
101)

You need to give inclusion/exclusion criteria for who was considered an expert for this study.
>>\We have added the following exclusion criteria in the methods:
“Participants were excluded if they had under two years of research experience related to

running footwear.” (line 113-114)

Lines 103-117: | see that 142 experts were contacted. How many responded and were included.
A flow chart might help the reader to understand this process.
>>\We have included a consort diagram (new Figure 1) to show the number of experts in each

round.

Line 122: Need to cite the running lit used. Further, it is confusing with the parenthetical
statement “as detailed below. Suggest deleting this.
>>\We have deleted the parenthetical statement and replaced it with the citations used in the

subsequent paragraph (line 128).

Novice versus Recreational runner definition: In the novice group, you state that they run no
more than 20km/week, but in the recreational group, they run 10-50 km/week? How do
delineated between someone that runs 15-20 km/week? Is this based off of times per week (0-3
v 1-5)? Please clarify. High Caliber runners: | see the same thing here, they run 30km+/week.

Please clarify



>>Thank you for clarifying this. We have included the following description to clarify the
overlapping mileage:

“The proposed characteristics provide guidelines for runner classification. As such, there is
overlap in the running distance per week between the different running levels in order to

accommodate runners that train less and have a better running performance.” (line 128-130)

Line 211: Can you explain further why the ‘don’t know’ questions were not included in round 3?
>>We have expanded upon our explanation with the following:

“These questions were only included in the second-round as we received feedback from the
experts that the questionnaire was time consuming which may have increased the drop out rate

if these questions were asked in the third-round again.” (line 231-233)

Line 218-219: Please add the software program used to calculate these statistics.

>>\We added the software program that we used to calculate the statistics in the “Analysis and
Visualization” section: “All statistical analyses were performed in MATLAB (MathWorks, Natick,
MA, USA)”.(line 240)

Results:

General comment: It is not recommended to use bullet points within the results. Please edit
accordingly

>>\We have eliminated the bullet points and updated the text to the following:

“The respondents’ rating of the running level definitions improved as the Delphi study
progressed. The median score given to the running level definitions increased each round and
the interquartile range decreased as 88% of respondents rated the running level definitions
between 7 and 10 in the third-round as opposed to 69% in the first-round (see Fig. 3). The
changes to the running level definitions for the second-round were: increased “novice” running
experience to one year (from six months) and increased “recreational” running experience to
greater than one year (from six months), increased “high caliber” running habits to >4
sessions/week (from >3 sessions/week) and >50 km/week (from >30 km/week), specified the
running performance as males between the ages of 18 to 34, replaced “stress management”
with enjoyment for running motivation for all levels, re-order the “high caliber” running motivation
from 1) Improve general health, 2) Stress management, 3) Competition to: 1) Competition, 2)
Improve general heath, and 3) Enjoyment, and re-order the priorities for footwear design for

“High caliber” from: 1) Improve performance, 2) Improve comfort, 3) Reduce injury risk, to: 1)



Improve performance, 2) Reduce injury risk, 3) Improve comfort. Subsequent changes to the
running level definitions were to ensure that the high caliber and recreational runner 5km and 10
km time were indicative of the respective marathon times. These updates resulted in the final

updated runner level definitions in Table 3.” (line 251-266)

Overall the results are well written.

>>Thank you!

Discussion:
Line 307-10: These are more article strengths and should be moved to the strength and
limitations section, not the summary discussion paragraph.

>>\We have eliminated the sentences in question.

Line 315-17: This is a future research, implications, and/or conclusion sentence and should be
moved

>>| understand that this concluding sentence pertains to future research, in our opinion it is a
major point of discussion. We have kept this sentence as it wraps together the discussion

summary paragraph.

Line 369: Suggest deleting the term ground truth and just state that this should serve as
valuable information, etc.

>>\We have eliminated “ground truth” and updated the sentence to the following:

“As such, the findings from this study can serve as a valuable starting point for future systematic
biomechanical investigations examining the influence of footwear features on runners with

different training/performance levels.” (line 412-414)

Line 373-381: suggest that this paragraph be moved before the limitations paragraph.

>>We have moved the paragraph before the Limitation paragraph as suggested. (line 379-387)

Line 384-386: Delete the first sentence, this can be said in the strengths paragraph but the
conclusion paragraph should focus on the findings and future directions.

>>We have removed the strengths portion of the sentence and updated it to:

“Footwear research experts provided feedback on the effects of different footwear features on

running biomechanics across three running levels as well as provided a consensus on the



characteristics of runners in these different running levels.” (line 418-427)



Reviewer #2: Overall this manuscript fills an obvious void in the literature and aims to assist
researchers, clinicians, coaches, and running enthusiasts with shoe prescriptions, while also
informing future running shoe research. This work is generally well written and free from
fundamental flaws; however, several minor revisions to the proposed article will undoubtedly
improve this already great work.

>>Thank you for your kind comments. Your suggestions have improved the manuscript.

1. The words "the participants" are over utilized throughout the manuscript. Varied diction will
help to maintain reader interest and attention.

>>We have updated the manuscript so that there is more varied diction.

2. As this is a study employing Delphi techniques no statistical analyses are necessary and
furthermore, no analyses were actually conducted. The "Statistical Analysis" section is therefore
unnecessary and the subsequent descriptive statistics can simply be presented in the "Results"
as well as Fig 3.

>> Together with your suggestion and the Reviewer #1’s comment about what program the
statistics were performed in and your #11 comment, we have updated the “Statistical Analysis”

section to “Analysis and Visualization” section.

3. A more clear and consistent distinction between footwear properties and features throughout
the manuscript would improve readability.
>>\We have checked the entire manuscript and ensured that “property” and “feature” were used

correctly.

4. "Appendix A" utilizes the term "categories" as opposed to "properties” further illustrating the
previous point.
>>\\Ve have updated “categories” to “Property categories” throughout the Appendix and updated

the file name of Appendix A to: “S1 Appendix A — Shoe Feature Descriptions and Properties”

5. Additional headings for the "Footwear Properties” in the "Methods" and "Results" sections
would assist readers navigating between parts of the manuscript.
>>\We have added sections titled: “Footwear Feature Properties” in both the Methods and

Results sections.

6. The described methods for determining footwear features and feature properties importance



is challenging to read at times (particularly lines 169-179; lines 188-192); please try to concisely
and succinctly explain these steps.

>>We have updated the mentioned sections with the following:

“The importance of the footwear features was assessed in the first-round and verified in the
second-round. In the first-round, participants were asked if footwear features are important
when designing footwear for different running levels. The experts could choose between the
following for each footwear feature: (a) is important, (b) is not important or (c) they do not know
if it is important. The footwear features were important if over 75% of the first-round participants
selected option (a). Prior Delphi studies have defined consensus between 51% (21) and 80%
(22) of respondents. The important features were then presented to the second-round
participants. The participants were asked if they agreed with each of the features selected as
important/non important on a 10-point scale where “1” indicated that the list of important/non
important features were “Not at all appropriate” and “10” indicated “Most Appropriate”. The list of
important features was verified if over 75% of the second-round participants answered with a
seven or higher on the 10 point-scale. The second- and third-rounds of the Delphi study were
then limited to the important footwear features. In each round, the experts were asked if other
footwear features should be included in the Delphi study. If there were at least five suggestions
to add a certain feature, this new footwear feature was added to the subsequent round and the
participants were asked if the newly added footwear features were important.” (lines 187-201)
and

“The experts were asked to recommend footwear feature properties for the different running
levels in each round of the study from a multiple-choice selection (see Appendix A for the lists of
footwear feature properties). Most footwear feature properties were obtained through literature;
however, if there was no related literature (e.g., upper elasticity), properties were provided
based on commercially available shoes. In rounds 2 and 3, the results from the previous round
were presented to the participants. If at least 51% of the participants agreed on a footwear
feature property for a specific running level (e.g., high breathability for novice runners), the
participants would be asked if they agreed with the consensus the next round. If at least 51% of
the participants verified the consensus, the experts were not asked again to recommend a
footwear feature property for that running level (see Fig. 2). In comparison to the consensus for
the importance of shoe features (agreement of 75% of respondents), the threshold for
consensus was set lower for agreement on footwear feature properties (51%) because of the

greater number of available response options.” (lines 204-215)



7. Lines 181-184 seem somewhat redundant.

>>We have removed the sentence.

8. The reference to Fig 2 in line 182 seems somewhat premature. Describing the general flow of
these methods prior to interpreting Fig 2 made this section easier for this reviewer to
understand.

>>\We have moved the reference to Fig. 2 to near the end of the paragraph after the explanation

of the methods.

9. It is not clear how the Likert scale used to rate footwear features (as described in the
"Methods" section) is actually used in this study.

>>We have clarified the use of the Likert scale by including the following in our methods:
“The list of important features was verified if over 75% of the second-round participants

answered with a seven or higher on the 10 point-scale.” (line 196-197)

10. Fig 2 is very helpful, but a threshold of >50% is provided when the text describes using a
51% threshold.
>>\We have updated the Fig. 2 and replaced “>50%" with “251%”.

11. While minor, the software used to produce images was not stated.
>>\We have added the following in methods: “Figures were created in MATLAB and Adobe
lllustrator (San Jose, CA, USA).” (line 220-241)

12. Line 162 - Explicitly cite why/where the 20 features considered comes from.

>>We have included the following to describe how we came to the 20 footwear features:

“. These 20 features were chosen from a list of 31 running shoe footwear features that were
identified based on an initial literature review, market analysis, and internal discussion. Two
influential studies during this process were reports from (6) and (13). The initial list of 31 was
reduced to 23 features by removing or joining related features that were reflected in other
features or similar in their function, respectively (e.g., remove midfoot midsole hardness and
only retain forefoot and rearfoot midsole hardness). Pilot testing with four footwear science
experts (not included in the main study) indicated that 23 features resulted in a questionnaire

that would require more than an hour to complete and could potentially lead to a high-drop out



rate. Therefore, we limited the number of footwear features to 20, by removing features for
which pilot participants indicated low relevance (e.g. upper overlays or varus alignment). In
return, the option was added for experts of the main study to suggest footwear features, that
should be added to the questionnaire.” (line 169-180)

13. The inclusion of 2 aims and 3 purposes is somewhat confusing. | recommend removing the
aims from your "Introduction" as they do not match the "Methods" and "Results" sections as
obviously.

>>\We have removed the two aims from the introduction.

14. Please ensure that permissions for any adapted images (i.e. Figs 1 & 4) are provided as
necessary.

>>Figures 1 and 4 have been removed as we have replaced the Hoitz article (currently still in
review) with another recent running shoe construction review paper (Sun et al., 2020). “Sun, X,
Lam, WK, Zhang X., Wang J, & Fu W (2020). Systematic Review of the Role of Footwear
Constructions in Running Biomechanics: Implications for Running-Related Injury and

Performance. Journal of Sports Science and Medicine,19, 20-37”

15. A limitation that seems somewhat overlooked is that the definitions of runner levels changed
throughout iterations. As these definitions changed, so too may have respondents’
recommended properties. While the 3 repetitions and consensus measures may help to quell
these concerns, it seems important to consider the implications of these interconnected moving
targets.

>>We have added the following to the limitations as you suggested:

“The recommended footwear feature properties may have been influenced by a dynamic
definition of the runner levels, which changed slightly throughout the study. These changing
definitions, however, seemed to have little effect on expert opinions on the footwear feature
properties as the verifying consensus level was generally higher than the original consensus

level (Table 4, last vs. second-to-last column).” (line 403-408)

16. If possible, | would like to know more about your "Additional Delphi Questions" results in the

discussion. | read some of the statements in your raw data set and found the additional insights



very compelling. You do a good job of introducing some of the identified themes in your
"Discussion” but | feel that a bit more would elevate the current manuscript.
>>\We have integrated some expert feedback in the running level definitions discussion

paragraph (line 434-451). Please see our response below #20 and #21.

17. Tables 5 and 6 both seem to provide complementary results. Is there a way to combine
them or make the more exclusive from one another?
>>We have eliminated Table 6 and added a column for “% Participant in agreement with

consensus” to Table 5.

18. Consider a CONSORT diagram so readers can better understand the development of the
expert panel round by round.
>>We have included a consort diagram, as suggested, to show the number of experts in each

round as the new Figure 1.

19. Please expand on how your panel may or may not influence your conclusions in the
"Discussion” (e.g. Where they all from the US? Do they disproportionately represent companies
with financial interests in designing complicated shoes? Etc.).

>>\We have included the following to expand on our panel in the limitation:

“Furthermore, the final recommendation may have been biased as more experts that completed
the survey were male (e.g., 22/26 of the final participants). This expert panel was otherwise

diverse as nine countries were represented.” (line 401-403)

20. Please discuss how providing the expert panel with definitions in round 1 for running level as
opposed to forming definitions built by the panel may have influenced your conclusions.

21. Please expand on the results of your running level definitions in your "Discussion"” section.
>>We have expanded our running level definitions discussion that includes discussion of #20:
“The footwear experts came to a consensus on the running level definitions through slight
adjustments to the initial definitions proposed and derived from literature. We opted to provide
initial running level definitions to our expert panel rather than letting the panel formulate
definitions independently. This latter approach would have required additional Delphi rounds
prior to the recommendation of footwear features and their properties. Panel formulated
definitions may have resulted in different running level definitions compared to the approach

presented here and different running level definitions could have led to altered footwear feature



recommendations. However, the experts’ consensus on the running level definitions were in
agreement with prior literature. This is exhibited by the novice runner level definition which is
similar to a definition created based on subjective running questionnaires (7). The experts did
recommend an increased workload for high caliber runners in comparison to literature (7) as
participant feedback resulted in the distance per week to be increased from >30 km/week to >50
km/week. These definitions may be viewed more as guidelines as one footwear expert
mentioned that “Even elite athletes perform training runs with different intensities, durations, on
different surfaces and so on. For each of these runs they might select a different type of
footwear.” This comment touches on the competing requirements for running shoes and there
may be multiple “correct” shoes for a given running level, especially in the high caliber
category.” (lines 362-377)



Reviewer #3: General

The paper is well written and the study uses appropriate methodology for reaching consensus
regarding standards for classifying runners as well as for recommendations for running
footwear.

>>Thank you for your compliments and suggestions.

One major concern that | have is that while the data was collected anonymously, the country
and region of the country is provide din the raw data. This information along with the
acknowledgment to specific participants, makes it quite easy to identify the responses of many
of the participants in the raw data. The country and region data collected in the survey needs to
be deleted to de-identify the data and preserve anonymity of the participants responses.

>>\We have de-identified the raw data by removing the country and region for each participant.

Another concern | have is the use of a manuscript in review as a major reference for this study.
The Hoitz et al, manuscript that is listed as in review is not available to the reviewers of the
current manuscript. As such it is difficult to discern how the current manuscript contributes to the
literature. Moreover, depending on when or if the Hoitz, et al manuscript is accepted, it may not
be available to the readers of the current manuscript. It would be acceptable to reference a
manuscript that has been accepted and is in press.

>> We have removed the citation in question (as the mentioned manuscript is still in review) and
replaced it with the following: Sun, X, Lam, WK, Zhang X., Wang J, & Fu W (2020). Systematic
Review of the Role of Footwear Constructions in Running Biomechanics: Implications for

Running-Related Injury and Performance. Journal of Sports Science and Medicine,19, 20-37

Minor
Line 111: the phase “reached out to”, is awkward perhaps “contacted” or similar

>>\We have updated the phrasing as recommended. (line 112)

Table 3 or discussion of runner classification. While consensus was reached on runner
classification, was consensus reached on how to classify runners who may meet standards
across categories (e.g. run at novice speed but with the habit or experience of recreational
runners). For example, for a runner to be in a category do they have to meet 4 of the 5
categoriesor ... ?

>>While we did not specify how many criteria had to be fulfilled in order to decide the runner’s



category at the beginning of the survey, we acknowledge your points and added the following to
the limitation section:

“A limitation of the consensus process for the running level definitions was that we did not
specify to the experts how many of the of the categories a runner must match to be considered

a “novice”, “recreational”, or “high caliber” runner. As such, the definitions may lead to minor

variations when different footwear experts categorize runners.” (lines 408-411)

Table 6. | re-read the methods paragraph describing the manner of reaching consensus multiple
times, lines 181-194. | also read the results paragraph regarding shoe properties, lines 283 to
293, multiple times. However, it is not clear to be which specific variables qualified to be
presented in table 6.

>>\We have eliminated Table 6 and added the “% Participants in agreement with consensus”

column from Table 6 to Table 5.



