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Conservative therapy for plantar fasciitis:
a narrative review of randomized controlled trials

Kent Stuber, BSc, DC*
Kevyn Kristmanson, BSc, DC**

A narrative literature review of RCTs only, was conducted
to ascertain which conservative treatments provide the
best results for plantar fasciitis patients. Stretching,
prefabricated and custom-made orthoticsand night splints
have all been scrutinized in numerous studies with mixed
results. Chiropractic manipulative therapy has been
examined in one study, with favorable results. Therapeutic
ultrasound and low intensity laser therapy have been
examined in one study apiece with unsatisfactory

results. Based on thetrials reviewed a trial of therapy
beginning with low-cost, patient-centered treatmentsis
recommended, particularly stretching, over-the-counter
orthotics, and patient education. Several (but not all) of
thereviewed articlesindicated that custom-made orthoses
are more beneficial for plantar fasciitis than over-the-
counter orthotics. In the event these treatments do not
provide satisfactory results, use of night splints should be
considered. Based on thisreview, thereisno support for the
use of magnetic insoles for plantar fasciitis. Most of the
studieswerefound to haveat | east onemethodol ogical flaw,
including inadeguate sample sizes, high drop-out rates,
comparing multipleinterventions to multiple interventions
(thus making it difficult to determine the effect of each

Une étude de documentation portant spécifiquement sur
un échantillon aléatoire et controlé a été conduite afin de
déterminer quels sont |es traitements conservateurs qui
donnent les meilleurs résultats pour traiter les patients
atteints de fasciite plantaire. L’ éirement, les orthéses
préfabriquées et faites sur mesure et les attelles a usage
noctur ne sont des méthodes qui ont toutes été scrutéeslors
de nombreuses études qui ont établies que ces méthodes
procuraient desrésultatsmitigés. La thérapie manuellede
chiropratique a fait I’ objet d’' une étude qui a conclu a des
résultats positifs. Les ultrasons thérapeutiques et la
thérapie au laser de faible intensité ont fait I’ objet d’ une
étude qui N’ a pas établie que ces méthodes s avéraient
satisfaisantes. Résultats: apreés étude des essais, nous
recommandons une thérapie d’ essai commencant par des
traitements a faible codt et axés sur le patient, tout
particulierement la pratique d’ étirements, I’ utilisation

d ortheses en vente libre et |’ enseignement aux patients.
De nombreux articles de revue (mais non pas la totalité)
indiquent que les orthéses faites sur mesure donnent de
meilleurs résultats pour soulager la fasciite plantaire que
lesorthésesen ventelibre. S cestraitements ne donnaient
pas les résultats escomptés, |’ usage d' attelles de nuit
pourrait étre envisagé. Cette étude nousrévele qu'il

N’ existe pas de soutien en matiére d’ utilisation des
semelles magnétiques pour la fasciite plantaire. La
plupart des études accusent au moins une faille
méthodol ogi que, notamment des taux d’ échantillons
inadéguats, destaux d’ abandon é evés, des comparaisons
entre interventions multiples (ce qui rend difficile de
déterminer |’ effet de chaque intervention individuelle) et
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individual intervention) and lack of long-term follow-up.
Outcome measure use between studies was inconsi stent.
(JCCA 2006; 50(2):118-133)

KEY WORDS: plantar fasciitis; heel pain; treatment;
conservative; review; randomized controlled trial;
chiropractic.
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manguent de suivis a long terme. Les indicateurs de
resultat utilisés entre les études se sont révélés
inconsistants.

(JCCA 2006; 50(2):118-133)

MoOTs cLEs : fasciite plantaire; talagie, traitement;
conservateur; revue; échantillon aléatoire et control é,
chiropratique.

Introduction
Plantar fasciitis (also referred to as plantar heel pain syn-
drome, heel spur syndrome, or painful heel syndrome) is,
by definition, an inflammation of the plantar fascia.l The
injury itself is an enthesopathy (an abnormality or injury
a the site of attachment of aligament or tendon to bone)
of the origin of the plantar fascia at the medial tubercle of
the calcaneus due to excess traction often characterized
by pain on the first step in the morning.2-7 Plantar fascii-
tis is generally believed to be due to repetitive partia
tearing at this enthesis with associated chronic inflamma-
tion.2— Plantar fasciitisis the most common cause of heel
pain with alifetime prevalence of ten percent, accounting
for eleven to fifteen percent of all foot symptoms, and af -
fecting two million people in the United States alone.”-10
Plantar fasciitis is usually seen as an overuse injury in
athletes, runnersin particular (accounting for nearly 10%
of running injuries), but is also seen in the general popu-
lation.1245791112 Some of the factors frequently be-
lieved to precipitate plantar fasciitis include aberrant foot
biomechanics and/or foot types, improper footwear, and
obesity.457.13 More specifically, foot over-pronation is
believed to put increased tension on the plantar soft tis-
sues and create the potential for injury to occur.3

Treatment for plantar fasciitis can be divided into nu-
merous categories as listed below:

1. Conservative care (chiropractic therapy, electric mo-
dalities, patient education, soft tissue therapy/massage,
acupuncture, taping, night splints, stretching, ice, heat,
strengthening, orthotics)

2. Extra-corporeal shock wave therapy

3. Injections and medication

4. Surgical intervention
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The natural history of plantar fasciitisis often self-lim-
ited and generally resolves within one year.6 The treat-
ment outcome for most plantar fasciitis casesis favorable
and numerous authorities have indicated that plantar fas-
ciitis will normally respond to conservative trestment
modalities.1258-1013-15 A trial of conservative therapies
is generally advised for plantar fasciitis patients before
more invasive treatments are attempted.189.14 Oneimpor-
tant question that needs to be answered is, “Which partic-
ular forms of conservative treatment are most effectivein
treating plantar fasciitis?’

For this paper, only published randomized clinical tri-
alsthat included at least one of the above mentioned con-
servative care modalities in the treatment of plantar
fasciitis (or plantar heel pain syndrome, heel spur syn-
drome, or painful heel syndrome) were reviewed. These
forms of treatment were chosen for this review as they
are the modalities that chiropractors are most likely to
use when treating a patient with plantar fasciitis.

A literature search was conducted in English only,
from 1980 to March 2005 on the following databases:
Medline, Cinahl, Alternative Medicine (AMED), the Co-
chrane Library, MANTIS, and the Index to Chiropractic
Literature. The following search terms were used: plantar
fasciitis, heel pain, conservative, treatment, chiropractic,
physical therapy/physiotherapy, taping, education, acu-
puncture, night splints, stretching, ice, heat, exercise, and
orthotics. All retrieved articles were also hand-searched
for additional published citations not found through the
literature search. Randomized controlled trials (including
randomized cross-over design studies) were included,
while prospective and retrospective case series were not
included. The objective of this review was to determine
which conservative modalities had the best outcomes for
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plantar fasciitis patients in randomized controlled trails.

Discussion

The search yielded 15 randomized controlled trials. Cer-
tain modalities were studied or included in trial protocols
more frequently than others, as follows:

Orthotics or insoles: 10 studies!.24-8.12.13,16
Stretching: 7 studies! 2481315

Night splints: 4 studies* 71517

Taping: 2 studies>’

Patient education: 2 studies?15
Therapeutic ultrasound: 2 studies313
Chiropractic (manipulative therapy): 1 study?!
Low intensity laser therapy: 1 study18

Soft tissue therapy/massage: 0 studies
Heat: O studies

Ice: O studies

Acupuncture: O studies

In addition, anti-inflammatory and other medications
were included in the protocols in five different studies
that we examined (piroxicam,15 ibuprofen,4 DayPro (oxa-
prozin),13 and celecoxib? once each, and one trial that
used dexamethasone sodium phosphate, bupivacaine hy-
drochloride and Etodolac (or piroxicam) and potentially
dexamethasone acetate if patients did not respond to the
previous medications).> One study also alowed patientsa
steroid injection of Celestone soluspan if they so de-
sired.13

Chiropractic

Chiropractic care, more specifically manipulative thera-
py, aims to increase the mobility of joints with decreased
or atered motion. Only one study of chiropractic manip-
ulative therapy for plantar fasciitis was identified, that by
Dimou, Brantingham, and Wood (Table 1).1 This study
compared chiropractic adjustments/manipulation of the
joints of the ankle and foot along with a daily stretching
program to custom orthotics alone and was carried out
for a one month period with a one month follow-up. The
authors noted a significant improvement in both groups
in amost all outcome measures. The only significant dif-
ference between groups favored the chiropractic care
with stretching over orthotics in pain rating at day 15.1
This study was limited by asmall sample sizeaswell asa

120

short treatment and follow-up period.
Electrical Modalities

Laser
Laser irradiation is purported to affect cellular metabo-
lism, protein synthesis, wound healing, and the immune
response in order to improve the speed of healing of soft
tissue injuries and decrease pain levels.18

Basford et al. reported on atrial comparing low-inten-
sity laser therapy with an inactive laser control group
(Table 1).28 The authors concluded that |aser therapy was
ineffective in treating plantar fasciitis, as results were no
better than in the control group after twelve treatments or
at one-month follow-up.18 The authors noted that this was
not the first study to find laser ineffectivein treating mus-
culoskeletal conditions.18 A small sample size was used
in this study, but the lack of encouraging results from this
small group would make it difficult to justify further
study of this modality.

Ultrasound
Ultrasound is a high frequency sound wave with an affin-
ity for tendons and ligaments (highly organized, without
high water content).19 Ultrasound heats these tissues and
the tissues absorb the energy, resulting in an increase in
tissue temperature and metabolism, tissue softening, and
an increase in circulation.1® Ultrasound has aso been
purported to increase chemical activity in tissues, in-
crease cell membrane permeability, deform molecular
structures, and ater diffusion and protein synthesis rates,
all potentially affecting the speed of tissue repair.19

Crawford and Snaith reported on a study comparing
therapeutic ultrasound to sham ultrasound (Table 1).3 Ul-
trasound did not significantly outperform sham ultra-
sound after eight sessions over four weeks. The authors
concluded that this treatment was no more effective than
placebo, athough a small sample size, short treatment
period, and lack of follow-up all contribute to aless than
ideal study design.3

Turlik et al. reported on their study of shoe inserts for
plantar fasciitis, and patients in their protocol could have
ultrasound therapy if they so desired (patients could have
NSAIDs, steroid injections, ultrasound or no additional
treatment beyond the heel pads or functional foot orthot-
ics they were given).13 These patients received 1.5 watts/
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cm? for four minutes two times per week for three weeks.
Only two patients out of sixty obtained ultrasound thera-
py in this study, and the results for these patients were not
commented on by the authors.13

Orthotics

The aim of orthotic therapy is to reduce strain on the
plantar fascia by cushioning and elevating the heel and/or
providing medial arch support. Orthotics may also be
useful for overweight plantar fasciitis patients, as they
help to reduce shock and cause more even weight distri-
bution over the plantar fascia and its insertion on the cal-
caneus.*

As mentioned previoudy, the study by Dimou, Brant-
ingham and Wood compared custom orthotics to a regi-
men of chiropractic adjustments/manipulation of the foot
and ankle along with a daily stretching regimen (Table
1).1 The custom orthotics group reported significant im-
provements in amost all outcome measures, but these
improvements were not statistically different or superior
to those obtained in the chiropractic and stretching
group.1

Pfeffer et al. conducted a randomized controlled trial
comparing Achilles tendon and plantar fascia stretching
alone to stretching along with one of four different shoe
inserts (Table 2).8 Three of the inserts were prefabricated
(one rubber, one felt, and one silicone) and the last was a
custom-made polypropylene orthotic.8 After eight weeks,
the subjects were re-assessed and the authors found that
the custom-made orthotics produced the lowest percent-
age of responders (subjects with at least a dight improve-
ment subjectively) and the least reduction in pain among
the different interventions, including the stretching only
group.8 The silicone prefabricated insert had the highest
percentage of responders (95.2%), followed by the rubber
insert group (88.3%), and the felt insert group (80.9%).8

The differences between the stretching group and the
silicone insert group were statistically significant, as
were the differences between the custom orthotic group
and the silicone and rubber insert groups respectively.8
The rubber insert group experienced the greatest reduc-
tion in pain as seen on the pain subscales of the Foot
Function Index(FFI), followed closely by the silicone in-
sert group and the felt insert group.8 The differences in
pain reduction were not statistically significant between
any of the groups.® The authors concluded that prefabri-
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cated shoe inserts along with stretching were more likely
to provide relief for plantar fasciitis patients than a pro-
gram of stretching and custom-made orthotics.8 The au-
thors also noted the cost-effectiveness of using
prefabricated inserts (the prefabricated inserts in their
study had a maximum cost of $40 US) compared with
custom orthotics (with a cost of approximately $300
US).8 This study again lacked a long-term follow-up
group, and had a 15.3% drop-out rate, causing concern
for the usefulness of the results.8

Lynch et a. compared an anti-inflammatory therapy,
accommodative therapy and mechanica therapy (Table
3).5 The anti-inflammatory group received of aninitial in-
jection of 0.5 ml of dexamethasone sodium phosphate at
a concentration of 4 mg/ml together with Iml of .5%
bupivacaine hydrochloride without epinephrine at the
area of maximum tenderness. Patients also took two 300-
mg capsules of etodolac daily, unless contraindicated, in
which case 20 mg piroxicam was used.

At two weeks, if the subjects VAS had improved by 3
or more points, they received the same injection. If mini-
mal or no improvement was noted, then 0.2 ml of dexam-
ethasone acetate at a concentration of 16mg/ml was given
in addition to that already injected. This was repeated at
the week 4 appointment. No more than three injections
were administered to avoid possible adverse affects. The
accommodative therapy group was initially given a vis-
coelastic heel cup that was to be used for the twelve week
duration of the study, in addition, the subjects could use
acetaminophen as needed, but could not take additional
NSAIDs. The mechanica therapy group had plaster im-
pressions taken in neutral position. For four weeks prior
to delivery of their custom-made orthotics, the subjects
were taped weekly, using alow-dye strapping with along
metatarsal pad. No statistically significant differences
were noted between treatment groups on heel pain with
leisure, work or exercise, nor with first step pain at the
conclusion of the study. A statistically significant differ-
ence in VAS change was found to favor the mechanical
group over the accommodative group. Statistical signifi-
cance was also noted on final VAS scores, with 45% of
the anti-inflammatory group, 23% of the accommodative
group, and 64% of the mechanical group scores improv-
ing to a score of 0-2 on the final VAS. The anti-inflam-
matory group had excellent or fair outcomes in 33% of
the subjects, compared with 30% of the accommodative
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group and 70% of the mechanical group. Treatment fail-
ure rates were also of significance as the mechanical
group had asignificantly lower rate of failure (4%), when
compared with anti-inflammatory (23%) and accommo-
dative (42%) groups. The authors concluded that me-
chanical therapy with taping and orthoses was the most
effective of the three trials evaluated in this study.> No
long term follow-up was performed in this study and the
overall drop-out rate of 17.5% was high (including an
11.4% drop-out rate from the anti-inflammatory group,
21.2% from the accommodative group, and 20% from the
mechanical group), once again limiting the usefulness of
the conclusions from this study.

Martin et a. used a randomized study design to ascer-
tain whether custom orthoses, over the counter arch sup-
ports, or tension night splints were more beneficial in the
treatment of plantar fasciitis over a3 month period (Table
4).7 The custom orthotic group and the over the counter
group were taped using a low-Dye technique for the first
two weeks while the custom orthotic group awaited arriv-
a of their orthotics. The tension night splint group had
their splints dispensed at the initia visit. 68% of the cus-
tom orthotic group rated their pain during the day as good
or excellent after the three month period was over (with
an average change in VAS of 3.4 over time), compared
with 57% of the over the counter arch support group
(with an average change in VAS scores of 3.2), and 51%
in the night splint group (with an average change of 2.8 in
VAS scores). These differences were not statistically sig-
nificant, nor were the differences noted between the
groups in first step pain, which favored the night splint
group (with an average change of 6.1 in VAS score over
time and 57% of the subjects rating their outcome as
good or excellent on first step pain) over the over the
counter arch support and custom orthotics (which aver-
aged 5.3 change in VAS over time each, and 57% and
61% rating their first step pain outcome as good or excel-
lent, respectively). Patient compliance was strongest in
the custom-made orthotic group, which may indicate that
they provide the best long term result, but additional long
term studies would be needed to evaluate this result.” A
high overall drop-out rate of 24.3% was noted, including
7% of patients that withdrew from the custom orthotic
group, compared with 26% and 21% who withdrew from
the right splint and over the counter arch support groups
respectively.

126

Rome et al. compared the clinical effectiveness and
cost-effectiveness of functional and accommodeative foot
orthoses in the treatment of plantar heel pain (Table 3).16
The functional foot orthoses were full length ethyl vinyl
acetate with a 25 Shore A top cover and a four degree
medial rearfoot ethyl vinyl acetate post at a cost of ap-
proximately 25 English pounds ($45.50 US). The accom-
modative foot orthoses were full-length low-density ethyl
viny| acetate with a polyurethane heel pad with a price of
7 pounds ($12.74 US). Outcomes were measured using
the EuroQol and the Foot Health Status Questionnaire at
baseline, four, and eight weeks. No significant clinical
differences were noted for either orthosis at any time in-
terval for general foot health and footwear domains. The
functional orthosis noted significant improvements from
baseline through the eight week mark for foot pain,
whereas the accommodative orthosis only demonstrated
an improvement in foot pain from four to eight weeks.
Significant improvements were a so noted with the func-
tional orthosis for foot function and overall health status
over the duration of the 8-week study period. Evaluation
of cost effectiveness revealed a significant difference in
average total costs for the accommodative versus the
functional orthoses (16.18 pounds + 5.54 pounds versus
34.17 pounds £ 5.18 pounds) a net difference of 17.99
pounds. Both groups had an increase in quality adjusted
life years, but when compared against one another, the
functional orthosis was more cost effective than the ac-
commodative orthosis.16 No long term follow-up was ad-
ministered with the subjects of this study, and there was a
high drop-out rate of 27.1%.

Turlik et a. compared generic heel pads to functiona
foot orthotics over a 3 month period (Table 3).13 Assess-
ments were performed prior to the initial treatment and
again at the end of the study (3 months total duration).13
During the study, subjects could request the use of
NSAIDs, loca steroid injections, or ultrasound, in addi-
tion to the functional foot orthotics or generic heel pad
interventions. At the conclusion of the study, the func-
tional foot orthotic group noted statistically significant
improvements in all measured domains, leading the au-
thors to conclude that the functional foot orthotics were
more effective than generic heel pads in relieving the
symptoms of heel spur syndrome.13

Casdlli et al. evaluated the outcomes of magnetic foil
placed in the heel of firm molded insoles against firm
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molded insoles without magnetic foil (Table 3).6 Subjec-
tive reports were evaluated at baseline and at the four
week conclusion using subscales of the Functional Foot
Index (FFI).6 At the conclusion of the study both groups
noted significant improvements in foot function. When
the two groups were compared, statistical significance
was not noted between the groups, indicating that the
magnetic foil offered no benefit over the insole aone.®
This study had a fifteen percent drop-out rate.

Winemiller et a. reported on a study comparing cush-
ioned insoles with magnetic foil embedded in the foam
under the proximal arch to cushioned insoles with non-
magnetized fail in the foam (Table 3).12 Both groups re-
ported improvement in morning foot pain intensity at
eight weeks, but differences between groups were insig-
nificant.12 The authors concluded that the magnetic foil
did not provide any additional benefit over the non-mag-
netized fail at either four or eight week evaluations.12

As Rome et a. mention, 16 assessing the effectiveness
of orthotics as agroup can be difficult due to the different
materials that can used and the variety different methods
of casting and creating orthotics (particularly if using
custom orthotics). Landorf et a. concluded that there is
no agreement in the literature as to whether prefabricated
or custom orthoses perform better for plantar fasciitis pa
tients, and the largest studies comparing the two so far in-
dicate that there is no difference.l0 It can be deduced
from the studies to date that magnetic foil embedded in
insoles or orthotics does not confer any significant bene-
fits for plantar fasciitis patients.

Stretching
Stretching of the plantar fascia and Achilles tendon is
considered to be one of the hallmark treatments in the
management of plantar fasciitis.?2 The goa of a stretching
program is to relieve the stress put on the plantar fascia
by either the plantar fascia itself being tight or the fascia
being tightened by a tight Achilles tendon, as both the
plantar fascia and Achilles tendon insert onto the cal-
caneus.8

DiGiovanni et al. compared a program of non-weight
bearing plantar fascia stretching along with three weeks
of celecoxib, over the counter soft insoles, and a patient
educational video to a similar regimen that used Achilles
tendon stretching instead of the plantar fascia stretching
for patients with chronic plantar fasciitis (for at least ten
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months) (Table 2).2 The authors found that the plantar
fascia stretching program significantly outperformed the
Achilles tendon stretching program in numerous outcome
measures after eight weeks and concluded that plantar
fascia stretching is superior to Achilles tendon stretching
for plantar fasciitis.2 However, this study lacked a long-
term follow-up and had a nearly twenty percent drop out
rate (18.8%, with 28% dropping out of the Achilles
stretching group compared with 9.8% from the plantar
fascia stretching group) meaning that study design im-
provements are needed in future studies before a defini-
tive conclusion can be made.

Porter et al. conducted a study comparing sustained
with intermittent Achilles tendon stretching on dorsiflex-
ion, pain and function over a four month period (Table
2).14 This well-designed study randomized subjects into
the two groups and a third group of asymptomatic con-
trols was a so recruited for comparison sake. No signifi-
cant differences were noted between the two stretching
groups at any point in the study in any of the outcome
measures.14 However, both groups did improve from
baseline in pain and function scores, as well as in dorsi-
flexion and the results in both groups approached the
scores of the asymptomatic controls.14 A trend was noted
where the intermittent stretching group tended to improve
more over the first month. In addition, compliance was
dightly higher in the intermittent stretching group. In-
creased Achilles tendon flexibility was found to correlate
with decreased foot and ankle pain and increased foot
and ankle function, an important point for considera
tion.1* The authors concluded that the critical element
was that patients did some stretching each day, and that
the type of stretching was not important. This study
lacked a long-term follow-up and once again had a high
drop out rate of 29.8%, including 35% from the intermit-
tent stretching group and 25.9% from the sustained
stretching group.

As mentioned previoudly, the study by Pfeffer et al.
had a stretching only group (Achilles and plantar fascia
stretches were performed) (Table 2).8 This group had a
71.8% response rate to treatment (subjects had at least
some improvement) over eight weeks.8 This was signifi-
cantly lower than the 95.2% response rate in the silicone
insert group, but was higher than the 67.6% response rate
in the custom orthotic group. The stretching group also
had a greater reduction in pain scores in the pain sub-
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scales of the Foot Function Index than the custom orthot-
ic group, but the prefabricated insert groups all had
further reductions compared with the stretching only
group, although not to a statistically significant degree.8
The authors opined that a stretching program should be a
fundamental component of any plantar fascia treatment
plan.8

Numerous other studies included stretching as part of
their protocol, such as those by Turlik et al.,23 Dimou et
al.,1 Batt et a.,4 and Probe et al.151n all of these studies,
the stretching exercises that were performed were done
aong with other interventions, including chiropractic
care,l piroxicam,1> ibuprofen,4 night splints415 patient
education,’> and orthotics or heel cups.413 In the study by
Turlik et al., patients also had the option of a steroid in-
jection, anti-inflammatory, therapeutic ultrasound, or
none of the above.13 The use of these different interven-
tions aong with the stretching programs makes it impos-
sible to determine the effect of the stretching itself on the
results of these studies.

Night splints
The goa of night splint therapy is to prevent overnight
plantar flexion of the ankles. This plantar flexion relaxes
the plantar fascia and alows the fascia to hed in a re-
|axed, shortened, and non-functional state.47.1517 |f over-
night plantar flexion occurs, when the patient arisesin the
morning the first few steps are often painful as the pa-
tient’s plantar fascia resumes its full functiona length
(and re-enters a tightened state in order to do so) and has
to bear the patient’s weight; creating the potential for ad-
ditional microtrauma at the injured site41517 Night
splints aim to maintain dorsiflexion of the ankle and (in
some cases) toes overnight.#15.17 By placing the patient in
dorsiflexion overnight and under consistent strain, the
fascia stays lengthened and heals at or near its functional
configuration.417

Probe et al. conducted a study comparing one group
treated with a night splint, ankle stretching, piroxicam,
and patient education to a second group treated in the
same manner, but without the night splints (Table 4). 15
No statistically significant improvements were observed
between the two groups in any of the outcome measures
after 12 weeks of care, or at a nineteen month follow-up
(on average). There were impressive improvements noted
in both groups at 12 weeks and 19 months in both pain
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levels and SF-36 scores.1> The authors commented that
night splints were likely best employed for patients who
do not respond quickly to other conservative treat-
ments.15 25% of the subjects did not complete the study
protocol.

Batt, Tanji and Skattum performed a uniquely de-
signed RCT using tension night splints along with heel
pads, ibuprofen, and gastrocnemius and soleus stretching
(Table 4).4 The control group received the same interven-
tions without the night splints. The interesting aspect of
the study design was that control subjects not responding
after eight to twelve weeks were crossed over to the night
splint group. Each subject randomized to the night splint
group was “cured”’ a an average of 12.5 weeks, com-
pared with 35.3% cured in the control group (after 8.8
weeks). 4 This represents a statistically significant differ-
ence in response to the two treatment regimens. Nearly
three quarters of the patients that were unresponsive to
the control intervention obtained curative results when
crossed over to the night splint group. The authors con-
cluded that tension night splints (along with ibuprofen,
heel pads, and gastrocnemius/soleus stretching) are a
highly effective means of treating plantar fasciitis.# This
study was generally weak in describing treatments and
outcome measures employed, it had a high drop-out rate
of 20%, did not have a tremendously large sample size,
and again there was no follow-up to this study.

Powell et al. conducted a crossover prospective rand-
omized outcome trial of dorsiflexion night splints on
chronic plantar fasciitis patients who were unresponsive
to previous conservative therapies (Table 4).17 This tria
used only night splints and no other interventions, thus
truly testing the effect of the night splint alone. Use of the
dorsiflexion night splint produced impressive relief for
most patients, 88% reported some improvement, and the
average improvement for those who noted improvement
was 59%.17 Significant improvements were seen in addi-
tional outcome measures, leading the authors to conclude
that dorsiflexion night splints provide relief for most pa-
tientswith chronic plantar fasciitis.1’ The drop-out rate of
18.9% was again quite high, meaning that caution should
be used when interpreting these results.

As previously mentioned, Martin et al. compared ten-
sion night splints to custom-made orthoses and over-the-
counter arch supports (Table 4).7 The authors found that
patients using the over-the-counter arch supports and the
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tension night splints had the poorest compliance rates as
well as highest withdrawal rates at 21% and 26%, respec-
tively.” The custom orthoses group showed the greatest
improvement over timein daily VAS score, although the
results were not significantly better than in the night
splint and over the counter arch support groups. When
first step pain was compared among the three groups, the
differences were again insignificant, though the tension
night splints did far better in reducing first step symp-
toms. When comparing pain felt during the day, excellent
or good outcomes were noted in 68% of the custom-made
orthoses group, 57% of the over-the-counter arch sup-
ports and 51% of the tension night splint group. Sixty one
percent of the subjects in the custom-made orthoses
group reported excellent or good outcomes on first step
pain, compared with 57% for both of the other groups.”

One of the factors that could lead to differencesin re-
sults between the night splint studies could be the differ-
ences between the splints used in each study. Batt et al.
used a custom-fitted posterior night splint with an upward
curve at the distal end applied to the patient’s lower leg
and foot with an elastic bandage in a figure-8 weave to
achieve near maximum dorsiflexion at the ankle and
toes.4 Powell et al. used a dorsiflexion night splint made
of polypropylene that placed the patient in five degrees
ankle dorsiflexion along with awedge that created 30 de-
grees of dorsiflexion at the MTP joints.1’ The splint was
applied to the lower leg and foot with Velcro straps.l’
Probe et al. used a similar polypropylene splint with Vel-
cro straps, but this splint lacked the 30 degrees of dorsi-
flexion at the MTP joints.15> Martin et al. used a posterior
tension night splint prefabricated with five degrees of
ankle dorsiflexion.”

Taping

Taping of the foot provides media arch support for
plantar fasciitis patients and potentially removes strain
from the plantar fascia. As previously mentioned, Martin
et a. compared custom orthoses, over-the-counter arch
supports, and tension night splints in the treatment of
plantar fasciitis.” Taping was used in the custom orthoses
group and the over-the-counter arch support group for
two weeks while awaiting delivery of the custom or-
thoses. No data on the effectiveness of the taping was
given; therefore the specific effects of taping cannot be
determined. Lynch et a. compared anti-inflammatory
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therapy, accommodative therapy and mechanical therapy
in the treatment of plantar fasciitis.®> Subjects in the me-
chanical therapy group were taped for 4 weeks, while
awaiting delivery of their orthoses. Again data on the ef-
fectiveness of taping in thefirst four weeks was not made
available. Despite this, the authors concluded that the me-
chanical treatment with taping and orthoses was more ef-
fective than the other two groups. Conclusions with
respect to the effectiveness of taping in the treatment of
plantar fasciitis cannot be made at this point in time; fur-
ther study is awaited.

Patient education

The studies conducted by DiGiovanni et a. and Probe et
al. both included patient education components to their
multi-faceted trestment regimes (Tables 2 and 4, respec-
tively).215 DiGiovanni et a. had subjects in both of their
treatment groups watch an educationa video on plantar
fasciitis.2 Probe et al. gave al of their subjects advice on
footwear, advising them to wear shoes with supportive
arches and cushioned heels.15> Since both of these studies
had complex multi-intervention treatment plans, and all
patients received the same advice it is impossible to as-
certain the effect of the education/advice on the out-
comes.

Limitations in the literature
Of the studies reviewed, most suffered from at least one
methodological flaw, most frequently the lack of a long
term follow-up or small sample size. High drop out rates
(greater than fifteen percent) were also noted in several of
the studies?4-8.14-17 making their usefulness suspect.10

A further problem with many of the studies is that
many of the modalities were not assessed alone, i.e. they
were used in combination with other treatments, thus
making it difficult to assess the effectiveness of each indi-
vidual treatment.> This means that further studies are
needed that evaluate the effectiveness of the numerous
different modalities by themselves and potentialy in
combination with other treatments to find the most useful
and cost-efficient way to treat plantar fasciitis. In addi-
tion, very few studies compared interventions to placebo
or no-treatment groups, this may be desirable to ensure
that an actual trestment effect is being achieved by the
different interventions.

Numerous modalities that are frequently used in treat-
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ing plantar fasciitis simply have not yet been examined in
an identified randomized controlled trial for said condi-
tion (acupuncture, soft tissue therapy/massage, ice, heat).
Additional studies are needed to assess the efficacy of
these modalities for plantar fasciitis. In addition, studies
that compare conservative treatments with medical inter-
ventions (medication, injection, surgical, etc) are still
needed.

The studies included in this review lacked uniformity
or consistency between them in outcome measure usage
(in both the measures used and the frequency of measure-
ment). Most studies used some form of subjective pain
rating systems (such as the visual analog scale or numeric
pain rating scale). In addition to pain measurements,
most studies also obtained some measure of subjective
foot function (such as the Foot Function Index or Foot
Health Status Questionnaire). Numerous studies used
unique outcome measures such as perception of treat-
ment effect or first step pain, or attempted to assess the
impact of the plantar fasciitis on lifestyle, work enjoy-
ment, etc (including the SF-36). Some studies used phys-
ical examination markers (windlass maneuver, ranges of
motion, point tenderness, algometer measurements). Fu-
ture studies should idedly use validated and reliable out-
come measures and should consistently use the same
measures of pain, foot function, impact on lifestyle and
physical examination procedures so that comparisons be-
tween studies can be made for statistical pooling or so
meta-analyses can be performed. Crawford and Thomson
also recommend that researchers evaluate how long pa
tients spend standing each day.1t

Conclusions

There are certainly some interventions for plantar fascii-
tis that the literature appears to support. Thereis at least
one study that can be identified that favors the use of the
following treatments either alone or in combination with
other modalities: chiropractic care, stretching of the
plantar fascia or Achilles tendon, prefabricated orthotics
(including functional foot orthotics), custom-made or-
thotics with taping prior to orthotic delivery, and night
splints. It is difficult to determine which of these treat-
ments is the most effective, as one study will conclude
that one treatment outperforms another and the next
study will assert the reverse. The treatments that should
likely be attempted first are those that are low-cost and
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low-risk such as stretching of the plantar fascia and/or
Achilles tendon, patient education, and prefabricated or-
thotics.® Custom-made orthotics may also be a suitable
option in the beginning stages of treatment, as severa
(but not all) studies comparing them with prefabricated
orthotics found that they were more beneficial than over-
the-counter orthotics; they are however, far more costly,
perhaps precluding their use as a first choice option.10 |t
also appears that chiropractic manipulative therapy could
be given atrial of therapy as well, particularly in combi-
nation with a stretching regime. If these interventions are
not sufficiently effective after a suitable period, then
night splints appear to be a reasonable option.

Based on this review, there is no support for the use of
magnetic insoles for plantar fasciitis. Therapeutic ultra-
sound and low-level laser have been shown to be ineffec-
tive in the treatment of plantar fasciitis (when compared
to sham ultrasound and laser), and acupuncture, soft tis-
sue therapy, ice, and heat have not been scrutinized in a
randomized controlled trial at this point in time, so use of
these therapies is either unadvised or should be carried
out with the understanding that the literature does not
support the use of these modalities. If significant im-
provement has not been achieved after several months of
conservative therapy, then referral for medical interven-
tion (such as shock wave therapy, anti-inflammatory
medication, or surgery as a worst case scenario) is
warranted. Further high-quality research, randomized
controlled trials in particular, into the conservative man-
agement of plantar fasciitis with any and all of the above-
listed modalitiesis clearly needed.
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