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Development of a Novel Stocking for Foot Sole Pain in
Patients with Rheumatoid Arthritis

Hiroaki Matsuno, MD, PhD*
Tatsuma Utsunomiya, MEnt

Background: We sought to investigate the clinical efficacy of the FuB-sole (Kuroda,
Osaka, Japan), a newly developed stocking, in patients with severe foot pain attributa-

ble to rheumatoid arthritis.

Methods: The Fuf3-sole stocking incorporates a plantar insole made of breathable fab-
ric. Twenty patients with rheumatoid arthritis and severe foot pain were enrolled in this
study. Clinical efficacy was evaluated using the Japanese Orthopaedic Association’s
foot-scoring system. Outcome measures were evaluated before and after a 1-month trial

of the FuRR-sole stocking.

Results: Use of the FufR-sole stocking resulted in significant improvements in foot pain,

activities of daily living, and total scores.

Conclusions: Use of the FuR-sole improves the quality of life of patients with rheuma-

toid arthritis. (J Am Podiatr Med Assoc 100(1): 10-13, 2010)

As rheumatoid arthritis progresses, acquired plantar
hyperkeratotic regions, also known as plantar cal-
losities, are associated with elevated mechanical
pressures attributable to deformed joints.!: 2 These
foot deformities can disturb activities of daily living?
such as difficulty in walking up or down stairs and
sitting upright.

For the joint pain associated with rheumatoid
arthritis, nonsteroidal anti-inflammatory drugs are
used!; however, these drugs are not specialized for
plantar pain, and they also induce adverse events
such as upper gastrointestinal ulceration, perfora-
tion, and bleeding.’ Insoles have been developed for
people with foot deformities to absorb pressure
while wearing shoes®; however, they are expensive
and unwashable, and they do not protect from plan-
tar deformities when patients take off their shoes in-
doors (among the Japanese, it is a custom to remove
shoes when indoors).” Plantar deformities are ex-
cised when they deteriorate the activities of daily liv-
ing of the patient.! Thick-sole stockings have also
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been developed for plantar pain.® Although these
stockings are washable, their bulk means that they
cannot always be worn with ordinary shoes, and,
generally speaking, they can sometimes feel stuffy
because they are not breathable.

The Fuf3-sole is a plantar insole made of breath-
able fabric (Cubit; Asahi Kasei Fibers Corp, Osaka,
Japan) (Fig. 1). Cubit is a novel breathable fabric with
a honeycomb structure. Moreover, this fabric is made
of polyester and is also used for bed pads, car seats,
and more.? The fabric also has good breathing struc-
ture and elasticity® and is washable. Figure 2 shows a
microscopic image of Cubit. FuZ-sole stockings are
thinner than traditional orthotic stockings, and, there-
fore, patients with rheumatoid arthritis can wear
them with ordinary shoes. We herein evaluate the
Fuf3-sole to clarify its effects on activities of daily liv-
ing in patients with severe foot pain attributable to
rheumatoid arthritis.

Patients and Methods

Patients

Twenty patients with rheumatoid arthritis and plantar
pain (5 men and 15 women) were asked to join the
evaluation. The mean + SD duration of disease was
7.2 + 2.7 years (range, 2-12 years). The mean + SD
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Figure 1. A, View of the Fuf3-sole from the bottom. The Cubit insole (white) is fused with the stocking (black). B,

Side view of the Fuf3-sole.

age of patients was 58.2 + 8.2 years (range, 40-71
years). Rheumatoid arthritis severity was classified as
stage III in four patients and as stage IV in 16, and the
functional status of patients with rheumatoid arthritis
was class I in two patients, class I in 16, and class III
in two. Because the Matsuno Clinic for Rheumatic
Diseases does not have a formal ethics review com-
mittee, before starting the evaluation, written in-
formed consent was obtained from all of the patients
according to the principles outlined in the Declaration
of Helsinki.

Assessments

All of the patients were evaluated with an eight-item
scoring system endorsed by the Japanese Orthopaedic
Association (1991) before and after 1 month of wear-
ing the Fuf3-sole (Table 1). This system scores pain,

Figure 2. Microscopic image of Cubit. The diameter of
each grid square is approximately 0.3 mm.

deformity, range of motion, instability, walking ability,
muscle strength, paresthesia, and activities of daily
living and gives a total score (the sum of these in-
dices). The maximum total score is 100 points, indi-
cating optimal foot health. For statistical analysis, the
Wilcoxon signed rank test was used.

Results

Results are summarized in Table 2. We found signifi-
cant improvements in foot sole pain, activities of
daily living, and total scores (P < .001 for all). The
other indices remained unchanged; however, all of
the patients had a favorable impression of the Fuf2-
sole because it was breathable and reduced foot sole
pain. No adverse effects were observed during the
study.

Discussion

Surgical therapy, such as callous debridement, has
been performed for patients with rheumatoid arthritis
and foot pain.? Even after surgical removal of callosi-
ties, improvement in quality of life would not be ex-
pected because the same part of the foot would keep
bearing pressure throughout daily life.? On the other
hand, in patients with rheumatoid arthritis, an insole
with a bar pad was reported to reduce plantar pres-
sure and broaden the contact area.!?

Several studies!: 12 have evaluated the effect of in-
soles on the quality of life of patients with rheuma-
toid arthritis and plantar pain attributable to callosi-
ties; these studies found that remission of foot sole
pain was achieved in 1 to 6 months.

The insole portion of the Fuf3-sole is thermally
fused with the sock portion. Because the patient
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Table 1. Scoring System and Score Allocation Table 2. Results of Assessment

Item and Definition Score Score (Mean + SD)

1. Pain FBEfore; 1me§> Aﬂler Lo
A, No'piailf 20 uB-sole uR-sole alue
B. Pain with/after running 15 Pain 8.0+£3.8 11.5+3.7 <.001
C. Pain with/after walking 10 Deformity 19.1£8.0 19.1 +8.0 NS
D. Continuous pain with walking 5 Range of motion 5.2+3.2 52+3.2 NS
E. Difficulty in walking 0 Instability 56+3.3 5.6+3.3 NS

2. Deformity Forefoot Hindfoot Walking ability 5.7+25 5725 NS
A. No deformity 10 20 Muscle strength 3.8+1.0 3.8+1.0 NS
B. Slight deformity 8 15 Sensory disturbance 4.1 +1.2 41+1.2 NS
C. Definite deformity 4 8 Activities of 4.0£3.1 47 +3.7 .002
D. Severe deformity 0 0 daily living

3. Range of motion Forefoot Hindfoot Total 55.5+£220 59.6=+224 <001
A. Normal 5 5 P T an
B. Restriction (to more than 3 3 mﬁ;i\:g:]los?.nNi,rnitkstlgntlflcant.

half of the reference range) G RaE At
C. Restriction (to less than 0 0
half of the reference range)

= A["i‘;bi::rabi” 4 o keeps the Fu-sole on, the insole portion of the Fuf3-
B. Instability with running 6 sole is always in contact with the patient’s sole through-
C. Instability on rough surfaces 4 out daily life, and this seems to improve activities of
D. Supporter needed to walk 2 daily living for patients with rheumatoid arthritis. Un-
E. Orthosis needed to walk 0 like other insoles, which can take 1 to 6 months to re-

5. Walking ability lieve forefoot pain,! 12 the Fuf3-sole seemed to have
A. NF;'F 'm'ﬂ|| ‘ . 10 rapid efficacy, being evident after only 1 month.

(E_i,' ghtlggc;rv\\,rvglti:;m:;gusing & We evaluated the results using the Wilcoxon signed
' public transpma'ﬂm{, rank test because it is used to test differences be-
going shopping 6 tween scores for data collected before and after wear-

D. Can walk only around ing the Fuf3-sole. In this evaluation, only two of eight

neighborhood 4
E. Can walk only indoors 2
F. Unable to walk 0]

assessments showed significant improvements; how-
ever, the total score showed significant improvement
because no changes were observed, ie, no differences

8. Muscle strongtn were observed, in the other six assessments. The

A. Normal 5

B. Muscle strength can Fuf3-sole has the following advantages compared
overcome slight resistance 3 with available insoles: improvements in activities of
C. Muscle strength can daily living occur within 1 month; low cost; washable
overcome gravity 1 at home; made of breathable, stretchy fabric; feet do

D. Muscle strength cannot

overcome gravity 0 not feel stuffy; and easy to wear.

In conclusion, the FuR-sole is a newly developed

7. Sensory disturbance stocking that improved activities of daily living in pa-

g: gﬁ;marlwpesthesi - i tients with rheumatoid arthritis and foot pain attribut-
paresthesia 3 able to callosities within 1 month. It has many advan-
C. Moderate hypesthesia tages compared with available insoles.
or paresthesia 1
D- S{)?\;zrsa:;pez?;hesm 0 Financial Disclosure: None reported.
Conflict of Interest: None reported.
8. Activities of daily living Easy  Difficult Impossible
Walking up and down stairs 2 1 0
Sitting upright 2 1 0 References
Standing on tiptoe 2 1 0
Wearing ordinary shoes 2 1 0 1. Davys HJ, TurNER E, HELLIWELL PS, ET AL: Debridement
Squatting 2 1 0 of plantar callosities in rheumatoid arthritis: a random-
ized controlled trial. Rheumatology 44: 207, 2005.
Total (maximum 100 points) 2. OtrER SJ, BoweN CJ, Younc AK: Forefoot plantar pres-

12 January/February 2010 - Vol 100 = No 1 - Journal of the American Podiatric Medical Association



sures in rheumatoid arthritis. JAPMA 94: 255, 2004. 8. Cubit. Asahi Kasei Fibers Corp Web site. Available at:
. DurEz P, FraseLLE V, HoussiaU F, Et AL: Validation of the http://www.asahi-kasei.co.jp/fibers/en/cubit/index.html.
ABILHAND questionnaire as a measure of manual abil- Accessed November 4, 2009.
ity in patients with rheumatoid arthritis. Ann Rheum 9. WooDBURN J, STABLEFORD Z, HELLIWELL PS: Preliminary
Dis 66: 1098, 2007. ) investigation of debridement of plantar callosities in
. JENNIFER AE, HowaRD SS: “NSAIDs for Painful Bone and rheumatoid arthritis. Rheumatology (Oxford) 39: 652,
Joint Conditions,” in Clinical Management of Bone and 2000.
Joint Pa‘m., ed by G Mr.:Clean, ,SS Ho:vard, D51, Hes 10. JacksoN L, BINNING J, PoTTER J: Plantar pressures in
worth Medical Press, Philadelphia, 2007. : o ; 2
. James DS: The multisystem adverse effects of NSAID rheur.natmd arthritis using prefabricated metatarsal
therapy. J Am Osteopath Assoc 99 (suppl): 51, 1999. padding. JAPMA 94: 239, 2004. 3
. KNAPIK JJ, ReYNoLDS KL, DupLANTIS KL, ET AL: Friction blis- 11. PaweLka S, Kopr A, Zwick E, ET aL: Comparison of two
ters: pathophysiology, prevention and treatment. Sports insole materials using subjective parameters and pedo-
Med 20: 136, 1995. barography (pedar-system). Clin Biomech (Bristol, Avon)
. Japanese culture and daily life: removing shoes. The 12: 56, 1997.
Japan Forum Web site. Available at: http://www.tjf.or.jp/ 12. Caru HD, Putz C, WESELOH G, ET AL: Insoles for the rheu-

eng/content/japaneseculture/02kutsu.htm. Accessed No-
vember 4, 2009.

matic foot: a clinical and pedobarographic analysis. Or-
thopade 35: 1176, 2006.

Full Text of Journal Articles
on the World Wide Web

JAPMA subscribers have free access to the full text
of all articles on the Internet. Subscribers should
visit http:/www.japmaonline.org/subscriptions for
instructions on activating their online subscription.

JAPMA Online contains the full text of all articles
published since 1996, abstracts since 1989, and
tables of contents since 1965.

Nonsubscribers may purchase time-limited online
access to individual articles. Abstracts and tables
of contents remain free to all.

Journal of the American Podiatric Medical Association + Vol 100 » No 1 + January/February 2010 13



