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EDUARD ALENTORN-GELI, MD, MSc, PhD** = KRISTIAN SAMUELSSON, MD, MSc, PhD® « VOLKER MUSAHL, MD, PhD®
CYNTHIA L. GREEN, PhD’ = MOHIT BHANDARI, MD, PhD® « JON KARLSSON, MD, PhD*

The Association of Recreational
and Competitive Running
With Hip and Knee Osteoarthritis:
A Systematic Review and Meta-analysis

t is well accepted in the scientific and medical community
that exercise is good for health. Running for health-related

s one of the best exere

es to improve cardiovascular,

eletal, respiratory, and general health.” In fact,
v among millions of persons

running is a regular physical a

= STUDY DESIGN: Systematic review and
meta-analysis.

* BACKGROUND: Running is a healthy and
popular activity worldwide, but data regarding its
association with osteoarthritis (OA) are conflicting.

* OBJECTIVES: To evaluate the association of hip
and knee OA with running and to explore the influ-
ence of running intensity on this association.

* METHODS: PubMed, Embase, and Cochrane
Library databases were used to identify studies
investigating the occurrence of OA of the hip and/
or knee among runners. A meta-analysis of studies
comparing this occurrence between runners and
controls (sedentary, nonrunning individuals) was
conducted. Runners were regarded as “competitive”
if they were reported as professionallite athletes
or participated in international competitions.
Recreational runners were individuals running in a
nonprofessional (amateur) context. The prevalence
rate and odds ratio (with 95% confidence interval
[CI]) for OA between runners (at competitive and
recreational levels) and controls were calculated.
Subgroup analyses were conducted for OA location
(hip or knee), sex, and years of exposure to running
(less or more than 15 years).

* RESULTS: Twenty-five studies (n = 125810
individuals) were included and 17 (n = 114829

individuals) were meta-analyzed. The overall
prevalence of hip and knee OA was 13.3% (95% Cl:
11.6%, 15.2%) in competitive runners, 3.5% (95%
Cl: 3.4%, 3.6%) in recreational runners, and 10.2%
(95% Cl: 9.9%, 10.6%) in controls. The odds ratio
for hip and/or knee OA in competitive runners was
higher than that in recreational runners (1.34; 95%
Cl: 0.97, 1.86 and 0.86; 95% CI: 0.69, 1.07, respec-
tively; controls as reference group; for difference,
P<.001). Exposure to running of less than 15 years
was associated with a lower association with hip
and/or knee OA compared with controls (OR = 0.6;
95% Cl: 0.49, 0.73).

* CONCLUSION: Recreational runners had a
lower occurrence of OA compared with competi-
tive runners and controls. These results indicated
that a more sedentary lifestyle or long exposure

to high-volume and/or high-intensity running are
both associated with hip and/or knee OA. However,
it was not possible to determine whether these as-
sociations were causative or confounded by other
risk factors, such as previous injury.

® LEVEL OF EVIDENCE: Etiology/harm, level 2a.
J Orthop Sports Phys Ther 2017:47(6):373-390.
doi:10.2519ospt. 20177137

* KEY WORDS: hip, knee, osteoarthritis, runners

around the world. However, is

running safe and healthy for

weight-bearing joints in all cir-

cumstances? Some concerns have

been raised about whether pre-

seribing exercise such as running
can cause osteoarthritis (OA) in weight-
bearing joints, particularly in certain
scenarios.”” Given the fact that OA may
cause severe impairment to the patient’s
quality of life and require joint replace-
ment, clarification of the influence of
running on the development of OA is
warranted. This clarification may help
determine whether health care providers
can safely prescribe running for health-
related purposes.

A clear distinction must first be made
between running and other sports. It has
been observed that the risk of OA may
not be equivalent among exercise activi-
ties.! It has been demonstrated that, in
general, previous injury or a heavy

OA, %45 and the level of sports partici-
pation (whether elite/professional or rec-
reational) may play an important role in
the development of OA in sports.

Regarding exposure to running, spe-
cifically, there are contradictory data on
the risk of OA. Some studies have found
that running was not associated with an
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The Association of Recreational
and Competitive Running
With Hip and Knee Osteoarthritis:
A Systematic Review and Meta-analysis

25 studies, n=125,810 ]

Prevalence of hip / knee osteoarthritis:
Recreational runners: 3.5%
Sedentary controls: 10.2%

Elite runners: 13.3%
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TABLE 3 COMPARISON OF THE ASSOCIATION BETWEEN OSTEOARTHRITIS AND RUNNING LEVEL

Outcome Studies, n Events Total Events Total Odds Ratio™ 12, % P Value
Overall population
Hip and/or knee <.001
Competitivel’20224448 6 184 1382 721 6276 1.34 (097, 1.86) 53 =
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Hip 36 N
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Recreational** 2 2266 74764 810 14635 0.81(0.19,3.42) 48 ﬁld
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TABLE 3 COMPARISON OF THE ASSOCIATION BETWEEN OSTEOARTHRITIS AND RUNNING LEVEL

Outcome Studies, n Events Total Events Total Odds Ratio* 12 % P Value
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Hip and/or knee <.001 -
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updates

The Influence of Running on Lower Limb Cartilage: A Systematic

Review and Meta-analysis

Michaela C. M. Khan'2( . James O’Donovan®*3 . Jesse M. Charlton'2( . Jean-Sébastien Roy®’( .
Michael A. Hunt'2® - Jean-Francois Esculier'*#(®

Accepted: 1 August 2021 / Published online: 3 September 2021
©The Author(s), under exclusive licence to Springer Nature Switzerland AG 2021

A systematic review / meta-analysis of
MRI cartilage study

43 Articles

thickness, as well as T 1 p and T2 relaxation times immediately; however, these changes did not persist. Meta-analyses revealed
a small and moderate decrease immediately following a single running bout in T2 relaxation time in the medial femur and
tibia, respectively. Qualitative analyses indicated that the influence of repeated exposure to running on cartilage morphology
and composition was limited. Despite conflicting evidence regarding pre-existing knee cartilage lesions, moderate evidence
suggests that running does not lead to the formation of new lesions. Repeated running exposure did not cause changes to
foot and ankle cartilage thickness or composition.

Conclusions Changes to lower limb cartilage following running are transient. Immediate changes to cartilage morphology
and composition, which likely reflect natural fluid dynamics, do not persist and were generally not significant when pooled
statistically. Results suggest that cartilage recovers well from a single running bout and adapts to repeated exposure. Given
that moderate evidence indicates that running does not lead to new lesions, future trials should focus on clinical populations,
such as those with osteoarthritis.

Trial Registration Not applicable.
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v'Short-term cartilage volume/thickness changes are minimal and transient.
| v Cartilage composition returns to baseline with rest, even during ultramarathons.

v'Running for ~10 years does not produce new cartilage lesions
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Training for a First-Time Marathon )
Reverses Age-Related Aortic Stiffening

Anish N. Bhuva, MBBS,*" Andrew D’Silva, MBBS," Camilla Torlasco, MD,"" Siana Jones, PuD,*
Niromila Nadarajan, MBBS,” Jet Van Zalen, MSc,” Nish Chaturvedi, PuD,” Guy Lloyd, MD,” Sanjay Sharma, MD,"
James C. Moon, MD,*" Alun D. Hughes, PuD,* Charlotte H. Manisty, MD*"

ABSTRACT

BACKGROUND Aging increases aortic stiffness, contributing to cardiovascular risk even in healthy individuals. Aortic
stiffness is reduced through supervised training programs, but these are not easily generalizable.

OBJECTIVES The purpose of this study was to determine whether real-world exercise training for a first-time marathon
can reverse age-related aortic stiffening.

METHODS Untrained healthy individuals underwent 6 months of training for the London Marathon. Assessment
pre-training and 2 weeks post-marathon included central (aortic) blood pressure and aortic stiffness using cardiovascular
magnetic resonance distensibility. Biological “aortic age" was calculated from the baseline chronological age-stiffness
relationship. Change in stiffness was assessed at the ascending (Ao-A) and descending aorta at the pulmonary artery
bifurcation (Ao-P) and diaphragm (Ao-D). Data are mean changes (95% confidence intervals [Cls]).

RESULTS A total of 138 first-time marathon completers (age 21 to 69 years, 49% male) were assessed, with an
estimated training schedule of & to 13 miles/week. At baseline, a decade of chronological aging correlated with a
decrease in Ao-A, Ao-P, and Ao-D distensibility by 2.3, 1.9, and 3.1 x 10~2 mm Hg, respectively (p < 0.05 for all).
Training decreased systolic and diastolic central (aortic) blood pressure by 4 mm Hg (95% Cl: 2.8 to 5.5 mm Hg) and
3 mm Hg (95% Cl: 1.6 to 3.5 mm Hg). Descending aortic distensibility increased (Ao-P: 9%; p = 0.009; Ao-D: 16%;

p = 0.002), while remaining unchanged in the Ao-A. These translated to a reduction in "aortic age" by 3.9 years (95% Cl:
1.1 to 7.6 years) and 4.0 years (95% Cl: 1.7 to 8.0 years) (Ao-P and Ao-D, respectively). Benefit was greater in older, male
participants with slower running times (p < 0.05 for all).

CONCLUSIONS Training for and completing a marathon even at relatively low exercise intensity reduces central blood
pressure and aortic stiffness—equivalent to a ~4-year reduction in vascular age. Greater rejuvenation was observed in
older, slower individuals. (J Am Coll Cardiol 2020;75:60-71) © 2020 by the American College of Cardiology Foundation.
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Training for a First-Time Marathon
Reverses Age-Related Aortic Stiffening

138 first-time marathon completers
(age 21 to 69 years)

6 months of training for marathon
Pre-training & 2 weeks post-marathon tests

v' Aortic (') blood pressure
v’ aortic stiffness using CV MRI distensibility
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Reverses Age-Related Aortic Stiffening
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FIGURE 2 Greater Change With Exercise Training in Aortic Blood Pressure and Distensibility Is in Older Age Category Participants (Age 37 Years)
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CONCLUSIONS

Training and completion of a first-time marathon
— result in beneficial reductions in BP and intrinsic _
s aortic stiffening in healthy participants. These

changes are equivalent to approximately a 4-year

reduction in vascular age. Greater benefit was
observed in older, slower, male marathon runners
with higher baseline blood pressure.
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Annh N Bhove MBS Andeew C%ve MBES Camalle Torlasn WD Sane e A
N amts Naderman MBEL bt \an laww WA Nmb  Neturved Pl ey Lewd MDD Senger Vharwa ME

CONCLUSIONS

Training and completion of a first-time marathon
result in beneficial reductions in BP and intrinsic |
aortic stiffening in healthy participants. These
changes are equivalent to approximately a 4-year

reduction in vascular age. Greater benefit was

observed in older, slower, male marathon runners
with higher baseline blood pressure.
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CONCLUSIONS

Training and completion of a first-time marathon
result in beneficial reductions in BP and intrinsic |
aortic stiffening in healthy participants. These
changes are equivalent to approximately a 4-year

reduction in vascular age. Greater benefit was
observed in older, slower, male marathon runners
with higher baseline blood pressure.
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Are these anecdotal findings?
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Leisure-Time Running Reduces

All-Cause and Cardiovascular
Mortality Risk

Duck-chul Lee, PuD,* Russell R. Pate, PuD, Carl J. Lavie, MD, i Xuemei Sui, MD, PuD,{
Timothy S. Church, MD, PuD,; Steven N. Blair, PED||

N=55,137 (mean 44 yrs, 18-100) between 1974 and 2002
- The Aerobics Center Longitudinal Study (prospective cohort)

P

Exclusion: MI, stroke, or cancer at baseline / <1 year of mortality

24% runners

Mean follow-up 15 yrs

CONCLUSIONS Running, even 5 to 10 min/day and at slow speeds <6 miles/h, is associated with markedly reduced
risks of death from all causes and cardiovascular disease. This study may motivate healthy but sedentary individuals to
begin and continue running for substantial and attainable mortality benefits. (J Am Coll Cardiol 2014;64:472-81)

© 2014 by the American College of Cardiology Foundation.
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Leisure-Ti
All-Cause
Mortality

Duck chul Lee, D, Ry
Timothy S. Church, MD,

Hazard Ratios of
All-Cause Mortality

Hazard Ratios of
Cardiovascular Mortality

Non- P ; N
runners Quintiles of running characteristics

Time (min/wk) 51-80 81-119 120-175

Distance (miles/wk) <6 6-8 9-12 13-19

<506 506-812 813-1199 1200-1839
<6.0 6.0-6.6 6.7-7.0 LS

Total amount (MET-min/wk)

0
0
Frequency (times/wk) 0 1-2 3 4 5
0
0

Speed (mph)
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Leisure-Time Running Reduces
All-Cause and Cardiovascular
Mortality Risk

CONCLUSIONS

We found consistent long-term mortality benefits of
leisure-time running. This study underlined that
running even at relatively low doses (5 to 10 min/
day), below the current minimum guidelines of
vigorous-intensity aerobic activity, was sufficient for

substantial mortality benefits.

o (hange = runneng Dehaveon and MOty perIAtent uens Rad the mOs wrvi ot benehts with J9% and S0
lower ruks of 2l Caune and CarBOVIN AN MOraty . DECtivety . (OMpared with never runners.
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Leisure-Time Running Reduces
All-Cause and Cardiovascular
Mortality Risk

CONCLUSIONS

We found consistent long-term mortality benefits of

leisure-time running. This study underlined that

' running even at relatively low doses (5 to 10 min/

- day), below the current minimum guidelines of

| vigorous-intensity aerobic activity, was sufficient for
substantial mortality benefits.

Life expectancy benefit by
3.0~4.1 yearsl!!!
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Is running associated with a lower risk of all-cause,
cardiovascular and cancer mortality, and is the more
the better? A systematic review and meta-analysis

» Additional material is
published online only. To view
please visit the journal online
(http:/idx.doiorg/10.1136/
bjsports-2018-100493).
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1 Stephanie Km;alchik,1
%3 Nucharapon Liangruenrom, ' Jozo Grgic

Sylvia Titze,” Stuart JH Biddle,® Adrian E Bauman,’ Pekka Oja’

ABSTRACT

Objective To investigate the association of running
participation and the dose of running with the risk of
all-cause, cardiovascular and cancer mortality.

Design Systematic review and meta-analysis.

Data sources Journal articles, conference papers and
doctoral theses indexed in Academic Search Ultimate,
CINAHL, Health Source: Nursing/Academic Edition,
MasterFILE Complete, Networked Digital Library of
Theses and Dissertations, Open Access Theses and
Dissertations, PsycINFO, PubMed/MEDLINE, Scopus,
SPORTDiscus and Web of Science.

Eligibility criteria for selecting studies Prospective
cohort studies on the association between running

or jogging participation and the risk of all-cause,
cardiovascular andfor cancer mortality in a non-clinical
population of adults were included.

Results Fourteen studies from six prospective cohorts
with a pooled sample of 232 149 participants were
included. In total, 25951 deaths were recorded during
5.5-35year follow-ups. Our meta-analysis showed that
running participation is associated with 27%, 30% and
23% lower risk of all-cause (pooled adjusted hazard
ratio (HR)=0.73; 95% confidence interval (Cl) 0.68 to
0.79), cardiovascular (HR=0.70; 95%C| 0.49 to 0.98)
and cancer (HR=0.77; 95% Cl 0.68 to 0.87) mortality,
respectively, compared with no running. A meta-
regression analysis showed no significant dose—respanse
trends for weekly frequency, weekly duration, pace and
the total volume of running.

Conclusion Increased rates of participation in running,
regardless of its dose, would probably lead to substantial
improvements in population health and longevity. Any
amount of running, even just once a week, is better
than no running, but higher doses of running may not
necessarily be associated with greater mortality benefits.

World Health Organization (‘W’HD) guldelln:m for
MVPAY is associated with a 2806 f
cause mortality, compared with suffi

Considering the high le

globally, Lee and u)lleabues estlmated that more
than 5 million premature deaths a )'ear vmuld be

ciently active.

shown in the effe

activity (eg, walking,

on health and risk of premarure mortalm
other words, for a given amount of MVPA,
type of physical activity matter?

Running is among the most popular types of
physical activity. It has been estimated that each
month around 3.7 million (8.5%) English adults
tal\e part In running as a sport or recre tiunal

3 Other countries, such as Australia®® and
the USA,” also have high participation rates. The
2017 Physical Activity Council’s survey ranked
running in the top 10 preferred activities in which
inactive 25-44-year-old US adults wished to take
part.” Given its popularity, running has great
potential for improving population health. The
Royal College of General Practitioners (RCGP) has
acknowledged this potential by partnering with the
parkrun UK initiative, to promote the uptake of
running and wallqng, among general practitioners
and their patients.

In a systematic review, Oja et al'” concluded that
the evidence for health benefits is scarce for partici-
pation in all sports except for running and football.
The authors concluded that there is (i) moderate
evidence for the associations between running and
improved aerobic fitness ascular function
and running performance; (i) limited evidence
for associations of runnine with improvements
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Is running associated with a lower risk of all-cause,
cardiovascular and cancer mortality, and is the more

the better? A systematic review and meta-analysis

l*w e Chsbhs ) Cannbhcnin Wkt |

Emmanuel
Syivia Titze 29 studies excluded

e 4 studies: Did not
include running vs.
42 full-text publications not running as an

assessed for eligibility explanatory variable
2 studies: Did not

include mortality as
the outcome variable
5 studies: Relevant
findings available in

13 publications included another publication

in the primary search 18 studies: Not a

primary research
article

Eligible publications
14 publications from 6 identified in the
cohorts included secondary search
¢ 1 article from the

reference lists of
included papers
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Is running associated with a lower risk of all-cause,

All-cause Mortality

Emmanuel Stamatakis @ “* Nucharapon Liangruenrom, " Jozo Grge @,
Shvia Tize * Shuart 14 Buddle * Adrian £ Rauman ' Pekha O’

Study HR (95% Cl)

Chakravarty et al., 2008 . 0.61 (0.45, 0.82)
Lee et al., 2014 - 0.70 (0.64, 0.77)
Oja et al., 2017 — 0.87 (0.68, 1.11)
Schnohr etal., 2013 [f]  +——— 0.71 (0.50, 1.01)
Schnohr et al., 2013 [m] —— 0.78 (0.64, 0.94)
Wang et al., 2013 — 0.79 (0.63, 0.99)

RE Model - | 0.73 (0.68, 0.79)

;
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Favours runners Favours non—runners
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Study

Lee et al., 2014
Oja et al., 2017

Wang et al., 2013

RE Model

Is running associated with a lower risk of all-cause,

Emmanuel Stamatakis @ “* Nucharapon Liangruenrom, " Jozo Grge @,
Swivia Tize * Stuart 1M Biddle * Adnan £ Bauman ' Pekka O’

HR (95% Cl)

0.55 (0.46, 0.65)
0.81 (0.47, 1.39)

0.90 (0.60, 1.36)

0.70 (0.49, 0.98)

:
0405 0708 1.01.215 20 2.5
Favours runners Favours non—runners
B e Rl e e ~
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Study

Lee et al., 2016
Oja et al., 2017

Is running associated with a lower risk of all-cause,

Cancer Mortality

Emmanuel Stamatakis @ “* Nucharapon Liangruenrom, " Jozo Grge @,
Cubuia Tieve ¥ St 1 Ricdlle * Advian § Raeman ' Pubba Nia’

HR (95% Cl)

S 0.79 (0.68, 0.92)
—_— 0.65 (0.43, 0.97)

Schnohretal., 2013 [fla— . 0.68 (0.38, 1.23)
Schnohr et al., 2013 [m] — 0.82 (0.58, 1.16)

Wang et al., 2013

RE Model

—— 0.74 (0.54, 1.02)

- 0.77 (0.68, 0.87)

04 05 0708 1.01215 20 25
Favours runners Favours non-runners
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Hazard Ratio

Hazard Ratio

Is running associated with a lower risk of all-cause,
cardiovascular and cancer mortality, and is the more
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Is running associated with a lower risk of all-cause,
cardiovascular and cancer mortality, and is the more
the better? A systematic review and meta-analysis

lelho Pedisic © ' Nipun Shwestha @, m-m
tWMO“Wmnwm Jozo Gegic @ '
Syivia Tize, " Stuart M Biddie.* Advian £ Bauman,’ Pekka O’

ARSTRACT Wk Meaioh (vgamussnm WIN Y guad e bw
OlgocBue = ~wilgew P mux wor o pvey MVPA) o snnen sated worh o 29% hagher ruk of o
P ater ad Pe Trw F seayG e T b of o mrtabry, cempared ewh et wwm MAVPA
B BsR RN S E ey (cmmadering the hagh Wveh of phven o wa vy

Conclusions
' Running participation is associated with a significantly lower
~ riskofall-cause, cardiovascular and cancer mortality, compared |

with no running.
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STS-Korea Heart Valve Disease Forum
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STS-Korea Heart Valve Disease Forum
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Sports Medicine (2021) 51:371-378
https://doi.org/10.1007/540279-020-01420-7

CURRENT OPINION

Recent Improvements in Marathon Run Times Are Likely Technological,
Not Physiological

Borja Muniz-Pardos’ - Shaun Sutehall? . Konstantinos Angeloudis® - Fergus M. Guppy*>© . Andrew Bosch?.
Yannis Pitsiladis®®
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M) Check for updates
L

Influence of advanced shoe
technology on the top 100 annual
performances in men’s marathon
from 2015 to 2019

Victor Rodrigo-Carranza’, Fernando Gonzalez-Mohino'3, JesUs Santos del Cerro?,
Jordan Santos-Concejero* & José Maria Gonzalez-Ravé!™

The NIKE Vaporfly shoe was introduced in May 2017 as part of the original #Breaking2 Project

(an event aimed to run the first marathon under 2 h). This new advanced shoe technology (NAST)
changed the footwear design conception. The aim of this study was (i) to analyse the effect of

NAST in men’s marathon performance, (ii) to analyse whether the changes in the environmental
constraints (temperature and wind) and orography of the marathons, age and birthplace of the
runners has changed from 2015 to 2019 and (jii) to analyse the impact of NAST on the historical

50 best performances. Data from top-100 men’s marathon performances were collected in that
timeframe. The shoes used by the athletes were identified (in 91.8% of the cases) by publicly available
photographs. External and environmental conditions of each marathon and age and birthplace of

the runners were also analysed. Marathon performances improved from 2017 onwards between 0.75
and 1.50% compared to 2015 and 2016 (p < 0.05). In addition, the improvement was greater in the
upper deciles than in the lower ones (p <0.001). Runners wearing NAST ran ~ 1% faster in marathon
compared to runners that did not use it (p <0.001). When conducting an individual analysis of athletes
who ran with and without NAST, 72.5% of the athletes who completed a marathon wearing NAST
improved their performance by 0.68% (p < 0.01). External and environmental conditions, age or
birthplace of runners seems not to have influenced this performance improvement. NAST has had a
clear impact on marathon performance unchanged in the environmental constraints (temperature and
wind), orography, age, and birthplace of the runners but with differences between venues.
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The role of footwear in improving
running economy: a systematic
review with meta-analysis of
controlled trials

Liya Xu, Yifan Wang & Xu Wen"™

This systematic review aimed to explore the impact of different types of footwear and footwear
characteristics on the running economy (RE) of long-distance runners and providing guidance for
running enthusiasts and clinical practice. A comprehensive search of Web of Science, PubMed,
SPORTDiscous, SCOPUS, and the China National Knowledge Infrastructure (CNKI) databases from
inception to April 2024 was performed. Trials evaluating the RE of adults participating in long-
distance running included comparing different footwear characteristics. This review followed the
PRISMA statement. Two reviewers screened titles and abstracts to make a relevant shortlist, then
retrieved and evaluated full texts against inclusion criteria for eligibility. Two independent reviewers
evaluvated the methodological quality of each included analysis by employing the Physiotherapy
Evidence Database Scale (PEDro scale). The standardized mean difference (SMD) for the results of RE
studies in each study was calculated. Of the 1338 records retrieved, 26 studies were identified in the
systematic review and meta-analysis. Limited evidence indicated that compared with shod running,
barefoot running (SMD =-0.50 [95% CI - 0.86, - 0.14], P=0.006) and minimalist running (SMD = - 0.62
[95% Cl -0.83, - 0.42], P<0.00001) had a positive impact on RE. Compared with barefoot running,
minimalist running did not show a beneficial effect (SMD =0.37 [95% Cl - 0.07, 0.81], P=0.10) on RE.
Additionally, compared with the control condition, RE showed some improvement with increased
footwear longitudinal bending stiffness (SMD =-0.53 [95% CI -0.90, - 0.17], P=0.005) and cushioning
(SMD=-0.33[95% Cl -0.61, 0.06], P=0.02). However, compared with control, RE did not change with
footwear comfort (SMD =-0.11 [95% CI - 0.42, 0.21], P=0.51). Barefoot running or minimalist running
may be more economical than shod running, high longitudinal bending stiffness and high cushioning
shoes could improve RE.

Keywords Running economy, Footwear, Meta-analysis
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OPEN The role of footwear in improving
running economy: a systematic
review with meta-analysis of

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Barnes etal. 2019 4338 2.21 12 4543 2.21 12 19.0% -0.90 [-1.74,-0.05] g
Hunter et al. 2019 4811 2.49 19 4948 26 19 32.4% -053[F1.17,012] —&
Rodrigo-Carranzaetal.2023 1589 1.24 28 16.39 1.24 28 486% -0.40[-0.93,0.13] 5l

Total (95% Cl) 59
Heterogeneity. Chi*=0.96,df=2 (P=062), F=0%
Test for overall effect Z= 2.84 (P = 0.005)

59

100.0%

-0.53 [-0.90, -0.17]
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Favours [experimental] Favours [control]
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barefoot runmng (SMD « - 0 50 (99 C1 - 0 86, - 0 14, 7+ 0 008) and muwmalist runvung (SMD « - 0 62
(999 C1 -0 81, - 0 42), 7«0 00001) had » postive impact on RE Compared with barefoot runmng,
murumalint runmeng did not show » benefcal effect (SMD <0 37 99 (1 -0 07, 0 81, 70 10) on RE
Addt.onalty (ompared wth the (ontrol (ondton R howed 1ome mmprovement ath i ressed

footwes longtudingl bendwng st¥ness (SMD + - 0 5) (95% (1 -0 90, -0 17, 70 00%) and cushwoning
(SMD« -0 3399 C1 - 061, 006, 740 02) Mowever, comparad with control, RE did not change with
footwesr comdort (SMD « -0 11 (99 (1 - 042, 0 21], 70 51) Barefoot runmng or munsmalist runmng
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Abstract
Every women's and men’s world records from 5 km to the marathon has been broken since the introduction of carbon fibre

v 4-5% advantage

t _ "
Y v ~10-12 minutes for a 4-hour marathoner -

v' But individual running economy responses: :
11.3% worsening ~11.4% improvement ey ‘

GENUD Research Group, Faculty of Sport and Health for track running, that include a CFP seem to greatly
Sciences, Department of Physiatry and Nursing, University reduce the energy cost of running and, as a consequence,
of Zaragoza, Zaragoza, Spain most long-distance road running records have been bro-

Division of Exercise Science and Sports Medicine, ken in the last 3 years by athletes wearing CFP shoes.
University of Cape Town, Cape Town. South Africa

Current rules are therefore no longer fit for purpose,
of Brighton, Eastbourne, UK requiring revision to safeguard the integrity of sport.
A potential solution to solve this issue can involve the

Collaborating Centre of Sports Medicine, University

School of Pharmacy and Biomolecular Sciences, University . - . -
of Brighton, Brighton, UK ction of the stack height of a shoe to 20 mm.
, Brighton, U
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