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Abstract

Plantar fasciitis (PF) is the most common musculoskeletal disorder of the foot and has significant impact on
quality-of-life. The vast majority of cases respond to conservative treatment, which includes wearing supportive shoes.
Highly cushioned, maximalist athletic shoes are thought to reduce stress and strain of impact forces and may suggest
a possible benefit in the management of early plantar fasciitis. 38 patients with clinical heel pain and ultrasonographic
confirmation of PF (>4.0 mm) were randomized to either a maximalist athletic shoe (HOKA Bondi 6) or standard athletic
shoe (New Balance 880v9) in conjunction with standard of care (SOC) for a period of 12 weeks. Pain assessment and
ultrasonographic measurements were made pre- and post-treatment. Those who wore maximalist shoes as part of
SOC reported a significant decrease (p=0.003) in their pain Visual Analog Scores (VAS, mean decrease of 6 points)
as compared to standard athletic shoe group (mean VAS decrease 4.12 points). A greater mean decrease in plantar
fascia thickness from pre-treatment to post-treatment was observed for the maximalist group (1.46 mm) than the
standard group (1.14 mm), but this did not reach statistical significance. 95% of patients randomized to maximalist
group reported that the shoes helped in their recovery process, as compared to 76% of patients randomized to
standard group. This study tested the effect of highly cushioned maximalist athletic shoes as compared to standard
running shoes part of a comprehensive approach to the medical management of plantar fasciitis. We conclude that
highly cushioned maximalist athletic shoes, such as the HOKA Bondi 6, may be considered as part of standard of care

for management of plantar fasciitis.
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Introduction

Plantar Fasciitis (PF) is the most common musculoskeletal
disorder of the foot encountered by healthcare professionals and has
significant impact on quality-of-life [1,2]. In the United States, one in
ten people will experience complaints associated with plantar fasciitis
in their lifetime [3]. While the exact pathology of PF is unknown,
repetitive microtrauma associated with persistent load bearing caused
by excessive stress at the calcaneal attachment of the plantar fascia has
been shown to be a risk factor for heel pain [4-6].

Clinically, patients complain of pain in the plantar medial or
central heel, which is worse with the first few steps in the morning or
after a period of rest [7]. The pain gradually improves with activity, but
then worsens at the end of the day due to increased weight-bearing [8].

Compared to healthy patients, patients with plantar fasciitis
(PF) exhibit significant differences in foot kinematics and kinetics.
Individuals with PF have a greater total rearfoot eversion and greater
maximum 1st metatarsophalangeal joint dorsiflexion, which may
create increased load on the fascia and increase pain [9]. Patients with
PF compensate through increased contact time of the midfoot and
forefoot, increased midfoot and forefoot impulse, delayed time to the
mid-stance vertical ground reaction force valley, and decreased peak
force at terminal stance [10,11].

Plantar heel pain patients are likely to have a thickened plantar
fascia with associated fluid collection and have fascial thickness values
>4.0 mm on musculoskeletal ultrasound [12,2]. Histopathologically,
patients with chronic PF show changes to the nature of the tissue, with
collagen fiber disorientation, mucoid ground substance production,
and calcification within the fascia. This prolonged degenerative process

is termed “fasciosis” rather than “fasciitis” [13]. Radiographically,
heel spurs are present in approximately 50% of patients with plantar
fasciitis, but they do not correlate with symptoms and can also be
found in asymptomatic people [14,15].

The vast majority of cases of plantar fasciitis respond to conservative
treatment, which address both the mechanical and inflammatory
issues. Mechanically, a combination of stretching protocols, activity
modifications, rest, foot orthoses, heel cups, heel lifts, strappings,
manual physical therapy, and night splints are used. To address
inflammation, oral non- steroidal anti-inflammatory medication
(NSAIDs), and icing are employed [16-18]. Additional treatment
with steroid injections [19], platelet rich plasma injections [20], and
shockwave therapy [21] may be used when initial conservative care
fails. Surgery is reserved for those patients who are refractory to the
above treatments [5].

Viscoelastic heel cushions [22,23] and utilization of running shoe
cushioning [4,14,24] has become a standard method for managing
impact loading and consequent injuries due to stress and exercise.
Footwear manufacturers have customarily classified their shoes by
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their level of stability, namely neutral, stability or motion-control, with
degrees of pronation and supination dictating shoe selection. Newer
classifications are defined by heel-toe drop, which highlight differences
between heel elevation and forefoot elevation of the midsole, expressed
as minimalist, traditional/neutral, or maximalist [16]. Minimalist shoes
are defined by a highly flexible sole and upper that weighs 200g or less,
a heel stack height of 20mm or less and a heel-toe differential of 7mm
or less [25]. Traditional shoes have a heel-toe drop less than 10mm
[16]. Although there is no standard definition for what constitutes
maximalist running shoes [26], there are termed as such because they
provide a highly cushioned midsole in both the rearfoot and forefoot,
as compared to a traditional running shoe [26,27].

The aim of this study was to determine if maximalist running
shoes can be used as part of a comprehensive management protocol
for plantar fasciitis, and if it has a measurable impact over standard
supportive running shoes.

Materials and Methods

This study was submitted to and approved by the Western
Institutional Review Board (#20192587). Informed consent was
reviewed and signed by each of the participants, and the rights and
privacy of the subjects were protected as per standard protocol. The
patient population was comprised of patients over 18 years old who
had heel pain for 1-6 months, with a PF width at the plantar medial
tubercle of the calcaneus on musculoskeletal ultrasound <4.0 mm
[28,29,2]. Exclusion criteria for this study were direct trauma, systemic
inflammatory disease, connective tissue disease, lumbar spine disc
herniation, suspected history of secondary orthopedic ailments, heel
pain lasting over 6 months, and normal musculoskeletal ultrasound
findings. The inclusion-exclusion criteria are summarized in Table
1. The patients were randomized using Research Randomizer (www.
randomizer.org) into one of two treatment groups: maximalist athletic
shoe (HOKA Bondi 6) + standard of care (SOC) or standard athletic
shoe (New Balance 880v9) + SOC. The HOKA Bondi 6 are one of the
more cushioned road athletic shoes in the HOKA portfolio based on
stack height. It has a midsole made of compression molded ethylene-
vinyl acetate (EVA) and a rocker design with a curved midsole.
Additionally, it has a 4.0 mm heel-to-toe drop. The New Balance 880v9
was chosen as the comparator standard shoe for this study because it
has the characteristics of a traditional, sturdy, neutral shoe with a two-
layer EVA midsole, moderate cushioning of under 30mm stack height,
and a 10mm heel-to-toe drop.

45 patients/48 cases of plantar fasciitis met the criteria to be enrolled
in the trial and were randomly assigned to one of the two treatment
groups as described above. Study participants were given a voucher for
one of the two treatment athletic shoes to be professionally fitted at
an athletic shoe store. SOC included home physical therapy stretches,
use of a night splint, ice water soaks for 5 minutes nightly, and an oral
NSAID such as ibuprofen, naproxen, or meloxicam for 10-14 days.
Demographic data, including body mass index (BMI), was assessed at
their baseline visit. Higher BMI has been shown to be associated with
plantar fascia disease [30]. The study period lasted a total of 12 weeks.

Patients were evaluated clinically at baseline, 6 weeks, and then again
at 12 weeks. A pre- and post-treatment musculoskeletal ultrasound of
the plantar fascia and pain rating on a Faces visual analog scale was
performed at initiation and completion of the trial. Ultrasonography is
a cost-effective, point-of-service, non-invasive study that can visualize
the thickening of the plantar fascia, hypoechoic changes, and perifascial
fluid collections [31-33]. The proximal plantar fascia was assessed with
a 12-MHz linear array ultrasound transducer (Butterfly IQ+, Guilford,
CT, USA). The thickness of the plantar fascia was measured 1 cm from
the proximal end of the fascia near its insertion into the calcaneus
(Image 1). All ultrasound imaging and interpretation were performed
by the senior author (RF).

Of the group that was randomized to standard comparator + SOC,
three patients discontinued intervention due to severe pain, and a
steroid injection was administered. Of the group that was randomized
to maximalist shoes + SOC, four participants did not receive allocated
intervention due to COVID-19 restrictions; one participant was lost
to follow up due to hospital admission for a respiratory infection; and
two patients discontinued intervention due to due to fit issues with the
shoes. A summary of the clinical trial design is presented in Figure 1.

Demographic variables collected included sex, laterality of the
plantar fasciitis, age, and BMI. Outcome measures collected included
pre- and post- treatment ultrasound measurement of plantar fascia
thickness, pre- and post-treatment VAS pain scores, and asking patients
if they thought that the shoes helped in the management of their
plantar fasciitis. All survey response variables were reported as n (%)
for categorical data and mean + standard deviation for numerical data.
P-values were derived from Welch two sample t-test for comparison
of continuous variables or Fisher's Exact Test for fraction of cases
reporting benefit from shoes.

ooroar = [ § mex

Image 1: Measuring PF thickness and quality on ultrasound.

Table 1: Inclusion/Exclusion Criteria.

INCLUSION

i. Age >18

ii. Unilateral heel pain for 1-6 months

iii. PF diagnosed on musculoskeletal ultrasound as >4.0mm

EXCLUSION
i. direct trauma

ii. systemic inflammatory disease,
iii. connective tissue disease,

iv. lumbar spine disc herniation suspected history of secondary orthopedic ailments
v. heel pain >6 months,
vi. normal MSK U/S findings
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Did not receive allocated
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Lost to follow-up
Admitted for respiratory
infection (n=1)
Discontinued Intervention
Blisters due to shoes (n=2)|

Cases Enrolled and
Randomized (n=48)

n=28 n=20

Discontinued Intervention
—| Severe Pain- Injection
given (n=3)

HOKA One One © Bondi 6
Running Shoe + SOC (n=21)

Standard Running Shoe +
$0C (n=17)

N S

Highly Cushioned Midsole
Early Stage Meta-Rocker

s o g

Neutral Running Shoe

Figure 1: Trial Design. Summary of participation throughout the study (n = number
of plantar fasciitis cases). HOKA Shoe shown is the HOKA Bondi 6. Standard
athletic shoe shown is New Balance 880v9. Participants were randomized to either

intervention in combination with standard-of-care management.

Table 2: Demographics, expressed as n (%) or as the average + SD.

HOKA New Balance
n (%) or average +SD
Sex
Female 12 (57%) 12 (71%)
Male 9 (43%) 5 (29%)
Laterality
Left 11 (52%) 9 (53%)
Right 10 (48%) 8 (47%)
Age 51.8+10.7 49.5+16.6
BMI 26.5+4.84 31.6+7.33

Table 3: Outcome Measures. Measures are reported as n (%) or as the average
+ SD. P- values were derived from Welch’s two sample t test for continuous data
or Fisher's Exact Test for fraction of cases reporting benefit from shoes. (U/S:

ultrasound; VAS: Visual Analog Scale).

HOKA New Balance p-value
n (%) or average + SD
Pre-Treatment U/S 5.65 + 1.04 573+1.14 0.831
Post-Treatment U/S 4.20 + 0.890 4.59 + 0.859 0.171
Decrease in U/S 1.46 £ 0.879 1.14 £ 1.01 0.309
Pre-VAS 7.38 £ 1.50 7.94£1.20 0.209
Post-VAS 1.38+1.36 3.82+1.70 0.00004
Decrease in VAS 6.00 + 1.87 412 +1.80 0.003
Shoes Helped 20 (95%) 13 (76%) 0.152

Results

Demographic distribution of sex, laterality, age, and BMI were
roughly equal in both experimental groups, as shown in Table 2.
Outcome measures were also reported for each experimental group
(Table 3). While a greater mean decrease in plantar fascia thickness
from pre-treatment to post-treatment was observed for the maximalist
treatment group (1.46 mm) than the standard comparator group (1.14
mm), this difference did not reach statistical significance (Figure 2).
However, the decrease in the pain VAS scores from pre-treatment to
post-treatment was statistically significant (Figure 3). Patients who
were randomized to the maximalist shoes + SOC reported an average
improvement in their pain VAS scores by 6 points, whereas the patients
who were randomized to the standard running shoes + SOC only
reported pain improvement by an average of 4.12 points (p=0.003).

[ ]
4.
3.
Sy
c o
O c
£ 5 2
g 2
o =
aQwm
£D 11
0_
1 .
HOKA Standard

Shoe

Figure 2: Box plot of ultrasound (U/S) thickness improvement. Comparison of
decrease in U/S thickness from measured baseline between HOKA and New
Balance running shoes, measure in millimeters. Paired Welch'’s t-test: p-value =
0.309.
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Figure 3: Box plot of visual analog scale (VAS) pain score improvement,
assessed on a scale of 1-10. Comparison of decrease in VAS score from reported
baseline between HOKA and New Balance running shoes. Paired Welch’s t-test:
p-value=0.003.

Additionally, 95% of patients randomized to maximalist shoes reported
that the shoes helped in their recovery process, as compared to 76% of
patients randomized to standard athletic shoes (Figure 4).

Discussion

This study looked at the effect of highly cushioned maximalist
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Did Shoes Help in Your Recovery?

HOKA Standard Running Shoe

Yes

No

Figure 4: Pie charts of patient-reported benefit from shoes. Comparison of
perceived shoe helpfulness between HOKA and New Balance athletic shoes.
Fisher’'s Exact test: p- value=0.152.

athletic shoes as part of a comprehensive approach to the medical
management of plantar fasciitis. The presented results fill an important
knowledge gap, demonstrating that, within the conditions of this study,
wearing highly cushioned maximalist athletic shoes relieved patients’
plantar fasciitis pain.

Patients in both treatment groups were predominantly female,
around 50 years old, and overweight to obese, with no bias for laterality
of the impacted foot. This aligns with the risk factors of plantar fasciitis
in the normal population [6].

Harutaichun et al [31] studied the differences in lower-extremity
kinematics between male military personnel with and without plantar
fasciitis. They found that the plantar fasciitis group showed significant
differences in motion in the multi-segment foot, ankle, knee, and hip
from the control group during various subphases of the stance phase.

The patients who wore HOKA Bondi 6 shoes in addition to
receiving SOC reported a significant decrease in their pain VAS scores
compared to the control group (p=0.003). The highly cushioned
midsole in both the rearfoot and forefoot of maximalist shoes appears
to play a meaningful role in managing impact loading and relieving
pressure off the plantar fascia in a way which more effectively reduced
pain than traditional athletic shoes.

In addition, most patients reported belief that shoes comprised a
valuable part of their foot health in the recovery from plantar fasciitis,
as patients in 87% of all cases reported that shoes helped in their
recovery process, with 95% of cases reporting that the HOKA shoes
helped and 76% reporting that standard athletic shoes helped.

Changing thickness of the plantar fascia has been shown to be a valid
objective measurement to assess the effectiveness of a new or existing
treatment protocol [28,26]. In our study, the decrease in thickness
of the plantar fascia as assessed by ultrasound from pre-treatment to
post- treatment showed no statistically significant difference between
the two groups. However, the data does show a trend toward greater
reduction in thickness among the HOKA shoe group. A power analysis
was performed to estimate required sample size to confirm statistical
significance of the observed effect in a potential follow-up study. Taking
the difference in observed mean of the two groups as a constant effect
size, it would require a minimum sample of 138 patients in each group
to see a statistically significant p-value (assessed at p < .05, Cohen’s d
<0.80).

Hannigan and Pollard [26] compared the vertical ground-reaction
force and ankle kinematics between maximalist and traditional
shoes before and after a 6-week acclimation period to the maximalist
shoe. They determined that running shoes did not change running

biomechanics, as average vertical loading rate and vertical impact peak
of the vertical ground- reaction force were still elevated as compared to
a traditional shoe after this period. Our study evaluated the outcome of
shoe selection in addition to SOC for active plantar fasciitis in a general
population and did not select out sedentary versus active participants.
Running and walking mechanics differ, especially in those with a
known musculoskeletal painful condition, and may account for the
differences between these studies. Ogden [34] compared minimalist
and maximalist cushioned running shoes and found statistically
significant decreases in all plantar loading variables under the total foot
and forefoot in the maximalist shoe when compared to a minimalist
shoe [35-37].

Limitations of our study included the fact that blinding was not
possible duetologo ontheshoes, which mayinfluence patient’sreporting
of subjective measurements. There are numerous multifactorial
etiologies for plantar fasciitis. We attempted to limit the study group
via the inclusion/exclusion criteria listed in Table 1, but undoubtedly,
there were additional unknown causes of PF that were not able to be
selected out in this study. The study also used a comparator running
shoe to serve as a control. There was an expectation that patients in the
standard running shoe + SOC group would improve, and that using a
comparator shoe was not a “true control.” The study team attempted to
reduce potential bias by ensuring both treatment groups received SOC
in addition to the assigned shoe intervention. It was expected that both
groups would improve with SOC, and that statistical measurements
would be able to delineate if there was a difference between groups.
This was a single site study with a relatively small sample size (n=38
analyzed) and can be repeated in a larger scale multi-site clinical trial to
maximize enrollment. The lead investigator performed the ultrasound
measurements, and was not blinded to the treatment group, which may
introduce additional bias.

Despite the limitations of our investigation, we believe that the
results of this study could be useful to help facilitate future addition of
highly cushioned maximalist athletic shoes to mitigate plantar fasciitis
pain as part of a comprehensive approach to the medical management
of plantar fasciitis.

We present here a comparative study on the effect of highly
cushioned maximalist athletic shoes as part of a comprehensive
approach to the medical management of plantar fasciitis. The patients
in this trial who wore maximalist shoes in addition to receiving SOC
for plantar fasciitis reported a significant decrease in their pain VAS
scores over the control group. These findings could be built upon in
a large-scale clinical trial to assess if the observed improvement in
ultrasound-measured plantar fascia width is statistically significant
as well, as our sample size was too small to accurately assess that
difference. Nevertheless, the observed improvement in reported pain
indicates that highly cushioned athletic shoes, such as Hoka Bondi
6, may be considered as an added intervention for noninvasive pain
treatment of early-stage plantar fasciitis.

Acknowledgements

We would like to acknowledge Deckers for providing an unrestricted
educational grant which supported the acquisition of both types of running shoes
for study participants.

References

1. Irving DB, Cook JL, Young MA, Menz HB (2008) Impact of chronic plantar heel
pain on health-related quality of life. J Am Podiatr Med Assoc 98(4):283-289.

2. Karabay N, Toros T, Hurel C (2007) Ultrasonographic evaluation in plantar
fasciitis. J Foot Ankle Surg 46(6):442—446.

3. Riddle DL, Schappert SM (2004) Volume of ambulatory care visitsand patterns

Clin Res Foot Ankle, an open access journal
ISSN: 2329-910X

Volume 10 « Issue 1+ 1000329


https://meridian.allenpress.com/japma/article-abstract/98/4/283/156678/Impact-of-Chronic-Plantar-Heel-Pain-on-Health
https://meridian.allenpress.com/japma/article-abstract/98/4/283/156678/Impact-of-Chronic-Plantar-Heel-Pain-on-Health
https://www.sciencedirect.com/science/article/pii/S1067251607002918
https://www.sciencedirect.com/science/article/pii/S1067251607002918
https://journals.sagepub.com/doi/abs/10.1177/107110070402500505

Citation: Fridman R, Obradovic KN (2022) A Prospective Study on Maximalist Athletic Shoes as Part of a Comprehensive Approach to the Medical
Management of Early-Stage Plantar Fasciitis. Clin Res Foot Ankle, 10: 329.

Page 5 of 5

of care for patients diagnosed with plantar fasciitis: a national study of medical
doctors. Foot Ankle Int 25(5):303-10.

. Wearing SC, Smeathers JE, Urry SR, Hennig EM, Hills AP (2006) The
pathomechanics of plantar fasciitis. Sports Med 36(7):585-611.

. Thomas JL, Christensen JC, Kravitz SR, Mendicino RW, Schuberth JM,
et al. (2010) The Diagnosis and Treatment of Heel Pain: A Clinical Practice
Guideline—Revision 2010. J Foot Ankle Surg 49: S1-S19.

. Crawford F, Thomson CE (2003) Interventions for treating plantar heel pain.
Cochrane Database Syst Rev 3:CD000416.

. Neufeld SK, Cerrato R (2008) Plantar fasciitis: Evaluation and treatment.J Am
Acad Orthop Surg 16:338-46.

. Leach RE, Seavey MS, Salter DK (1986) Results of surgery in athletes with
plantar fasciitis. Foot Ankle 7:156-61.

. Chang R, Rodrigues PA, Van Emmerik RE, Hamill J (2014) Multi-segment foot
kinematics and ground reaction forces during gait of individuals with plantar
fasciitis. J Biomech 47(11):2571-2577.

o

. Phillips A (2017) Gait deviations associated with plantar heel pain: A systematic
review. Clin Biomech (Bristol) 42:55-64.

11. Sullivan J (2015) Plantar heel pain and foot loading duringnormal walking. Gait
Posture 41(2):688-693.

12. McMillan AM, Landorf KB, Barrett JT, Menz HB, Bird AR (2009) Diagnostic
imaging for chronic plantar heel pain: A systematic review and meta-analysis. J
Foot Ankle Res 2(1):1-11.

13. Lemont H, Ammirati KM, Usen N (2003) Plantar fasciitis: a degenerative
process (fasciosis) without inflammation. J Am Podiatr MedAssoc 93(3):234-7.

14. Davis PF, Severud E, Baxter DE (1994) Painful Heel Syndrome: Results of
Nonoperative Treatment. Foot Ankle Int 15(10):531-535.

15. Lareau CR, Sawyer GA, Wang JH, DiGiovanni CW (2014) Plantar and Medial
Heel Pain: diagnosis and management. J Am Acad Orthop Surg 22(6):372-380.

16. Tenforde AS, Yin A, Hunt KJ (2016) Foot and ankle injuries in runners. Phys
Med Rehabil Clin N Am 27(1):121-137.

17. Schuitema D, Greve C, Postema K, Dekker R, Hijmans JM (2019) Effectiveness
of Mechanical Treatment for Plantar Fasciitis: A Systematic Review. J Sport
Rehabil 18:1-18.

18. Crawford F, Thomson CE (2003) Interventions for treating plantar heel pain.
Cochrane Database of Syst Rev.

19. David JA, Sankarapandian V, Christopher PR, Chatterjee A, Macaden AS
(2017) Injected corticosteroids for treating plantar heel pain in adults. Cochrane
Database Syst Rev 6(6):CD009348.

20. Ling Y, Wang S (2018) Effects of platelet-rich plasma in the treatment of plantar
fasciitis: A meta-analysis of randomized controlled trials. Med (Baltimore)
97(37):e12110.

21.

22.

2

w

24.

2

26.

2

<

28.

2

©

30.

31.

32.

33.

34.

35.

36.

37.

o

Sun J, Gao F, Wang Y, Sun W, Jiang B, et al. (2017) Extracorporeal shock
wave therapy is effective in treating chronic plantar fasciitis: A meta- analysis of
RCTs. Med (Baltimore) 96(15):e6621.

Cutts S, Obi N, Pasapula C, Chan W (2012) Plantar fasciitis. Ann R Coll Surg
Engl 94(8):539-542.

. Coetzee DR, Albertus Y, Tam N, Tucker R (2018) Conceptualizing minimalist

footwear: an objective definition. J Sports Sci 36(8):949- 954.

Tu P (2018) Heel Pain: Diagnosis and Management. Am Fam Physician
97(2):86-93.

Prichasuk S (1994) The heel pad in plantar heel pain. J Bone Joint Surg Br
76(1):140-142.

Hannigan JJ, Pollard CD (2019) A 6-Week Transition to Maximal Running
Shoes Does Not Change Running Biomechanics. Am J Sports Med 47(4):968-
973.

. Pollard CD, Ter Har JA, Hannigan JJ, Norcross MF (2018) Influence of Maximal

Running Shoes on Biomechanics Before and After a 5K Run. Orthop J Sports
Med 6(6).

Sabir N, Demirlenk S, Yagci B, Karabulut N, Cubukcu S (2005) Clinicalutility of
sonography in diagnosing plantar fasciitis. J Ultrasound Med 24:1041-8.

. Fabrikant JM, Park TS (2011) Plantar Fasciitis (Fasciosis) Treatment Outcomes

Study: Plantar Fascia Thickness Measured by Ultrasound and Correlated with
Patient Self-Reported Improvement. Foot (Edinb) 21(2):79-83.

van Leeuwen KD, Rogers J, Winzenberg T, van Middelkoop M (2016) Higher
body mass index is associated with plantar fasciopathy/'plantar fasciitis":
systematic review and meta-analysis of various clinical and imaging risk
factors. Br J Sports Med 50(16):972-981.

Harutaichun P, Boonyong S, Pensri P (2021) Differences in lower-extremity
kinematics between the male military personnel with and without plantar
fasciitis. Phys Ther Sport 50:130-137.

Wall JR, Harkness MA, Crawford A (1993) Ultrasound diagnosis of plantar
fasciitis. Foot Ankle 148:465— 470.

Yim ES, Gianmichel C (2012) Ultrasound in Athletes: Emerging Techniques in
Point-of-Care Practice. Curr Sports Med Rep 11(6): 298-303.

Ogston J (2019) Comparison of in-shoe plantar loading forces between
minimalist and maximalist cushion running shoes. Footwear Sci 11(1): 1-7.

Mahowald S, Legge BS, Grady JF (2011) The correlation between plantar
fascia thickness and symptoms of plantar fasciitis. J Am Podiatr Med Assoc
101(5):385-389.

Lullini G, Giangrande A, Caravaggi P, Leardini A, Berti L (2020) Functional
Evaluation of a Shock Absorbing Insole During Military Training in a Group of
Soldiers: A Pilot Study. Mil Med 185(5-6):e643- €648.

Argerakis NG, Positano RG, Positano RC, Boccio AK, Adler RS, et al. (2015)
Ultrasound diagnosis and evaluation of plantar heel pain. J Am Podiatr Med
Assoc 105(2):135-140.

Clin Res Foot Ankle, an open access journal
ISSN: 2329-910X

Volume 10 « Issue 1+ 1000329


https://journals.sagepub.com/doi/abs/10.1177/107110070402500505
https://journals.sagepub.com/doi/abs/10.1177/107110070402500505
https://link.springer.com/article/10.2165/00007256-200636070-00004
https://link.springer.com/article/10.2165/00007256-200636070-00004
https://www.sciencedirect.com/science/article/abs/pii/S1067251610000025
https://www.sciencedirect.com/science/article/abs/pii/S1067251610000025
https://www.bartoldclinical.com/wp-content/uploads/2021/05/cochrane-review-plant-fas.pdf
https://journals.lww.com/jaaos/fulltext/2008/06000/plantar_fasciitis__evaluation_and_treatment.6.aspx
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.931.7284&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.931.7284&rep=rep1&type=pdf
https://www.sciencedirect.com/science/article/abs/pii/S002192901400342X
https://www.sciencedirect.com/science/article/abs/pii/S002192901400342X
https://www.sciencedirect.com/science/article/abs/pii/S002192901400342X
https://www.sciencedirect.com/science/article/abs/pii/S0268003316302315
https://www.sciencedirect.com/science/article/abs/pii/S0268003316302315
https://www.sciencedirect.com/science/article/abs/pii/S0966636215000284
https://link.springer.com/article/10.1186/1757-1146-2-32
https://link.springer.com/article/10.1186/1757-1146-2-32
https://meridian.allenpress.com/japma/article-abstract/93/3/234/205771/Plantar-FasciitisA-Degenerative-Process-Fasciosis
https://meridian.allenpress.com/japma/article-abstract/93/3/234/205771/Plantar-FasciitisA-Degenerative-Process-Fasciosis
https://journals.sagepub.com/doi/abs/10.1177/107110079401501002
https://journals.sagepub.com/doi/abs/10.1177/107110079401501002
https://journals.lww.com/jaaos/Abstract/2014/06000/Plantar_and_Medial_Heel_Pain__Diagnosis_and.5.aspx
https://journals.lww.com/jaaos/Abstract/2014/06000/Plantar_and_Medial_Heel_Pain__Diagnosis_and.5.aspx
file:///F:/OMICS/New%20omics%20logos/inics.com/article/S1047-9651(15)00071-6/abstract
https://journals.humankinetics.com/view/journals/jsr/29/5/article-p657.xml
https://journals.humankinetics.com/view/journals/jsr/29/5/article-p657.xml
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD000416/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD009348.pub2/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6156022/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6156022/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3792262/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3792262/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3792262/
http://jasoncartermd.com/resources/pdf/Plantar Fasciitis.pdf
https://web.archive.org/web/20190225185019id_/http:/pdfs.semanticscholar.org/66cd/6532aa94d3262a087fed811d65bf897f1f63.pdf
https://web.archive.org/web/20190225185019id_/http:/pdfs.semanticscholar.org/66cd/6532aa94d3262a087fed811d65bf897f1f63.pdf
https://www.aafp.org/afp/2018/0115/p86.html
https://online.boneandjoint.org.uk/doi/pdf/10.1302/0301-620X.76B1.8300659
https://journals.sagepub.com/doi/abs/10.1177/0363546519826086
https://journals.sagepub.com/doi/abs/10.1177/0363546519826086
https://journals.sagepub.com/doi/full/10.1177/2325967118775720
https://journals.sagepub.com/doi/full/10.1177/2325967118775720
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Karabulut%2C+Nevzat
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Karabulut%2C+Nevzat
https://podiatryinstitute.com/pdfs/Update_2010/2010_05.pdf
https://podiatryinstitute.com/pdfs/Update_2010/2010_05.pdf
https://podiatryinstitute.com/pdfs/Update_2010/2010_05.pdf
https://bjsm.bmj.com/content/50/16/972.long
https://bjsm.bmj.com/content/50/16/972.long
https://bjsm.bmj.com/content/50/16/972.long
https://bjsm.bmj.com/content/50/16/972.long
https://www.sciencedirect.com/science/article/abs/pii/S1466853X2100078X
https://www.sciencedirect.com/science/article/abs/pii/S1466853X2100078X
https://www.sciencedirect.com/science/article/abs/pii/S1466853X2100078X
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.842.2426&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.842.2426&rep=rep1&type=pdf
https://journals.lww.com/acsm-csmr/Fulltext/2012/11000/Ultrasound_in_Athletes_Emerging_Techniques_in.9.aspx
https://journals.lww.com/acsm-csmr/Fulltext/2012/11000/Ultrasound_in_Athletes_Emerging_Techniques_in.9.aspx
https://www.tandfonline.com/doi/abs/10.1080/19424280.2018.1561760
https://www.tandfonline.com/doi/abs/10.1080/19424280.2018.1561760
https://meridian.allenpress.com/japma/article-abstract/101/5/385/151496/The-Correlation-Between-Plantar-Fascia-Thickness?redirectedFrom=PDF
https://meridian.allenpress.com/japma/article-abstract/101/5/385/151496/The-Correlation-Between-Plantar-Fascia-Thickness?redirectedFrom=PDF
https://academic.oup.com/milmed/article/185/5-6/e643/5805236?login=true
https://academic.oup.com/milmed/article/185/5-6/e643/5805236?login=true
https://academic.oup.com/milmed/article/185/5-6/e643/5805236?login=true
https://meridian.allenpress.com/japma/article-abstract/105/2/135/151920/Ultrasound-Diagnosis-and-Evaluation-of-Plantar

	Title
	Abstract

