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ABSTRACT

Objectives To compare custom-made insoles to sham
insoles and general practice (GP)-led usual care in terms
of pain at rest and during activity at 12 weeks follow-up
in individuals with plantar heel pain.

Methods In this randomised clinical trial 185 patients
aged 18 to 65 years, with a clinical diagnosis of plantar
heel pain for at least 2 weeks, but no longer than 2 years
were recruited. Patients were randomly allocated into
three groups: (1) GP-led treatment, plus an information
booklet with exercises (usual care; n=46), (2) referral to
a podiatrist for treatment with a custom-made insole
plus an information booklet with exercises (custom-
made insole; n=70) and (3) referral to a podiatrist

and treatment with a sham insole plus an information
booklet with exercises (sham insole; n=69). As well as
the primary outcome of pain severity (11-point Numerical
Rating Scale) we used the Foot Function Index (0 to 100)
as a secondary outcome.

Results Of 185 randomised participants, 176
completed the 12-week follow-up. There was no
difference in pain or function between the insole and

the sham groups at 12 weeks. Participants in the GP-led
usual care group reported less pain during activity at

12 weeks, (mean difference (MD) 0.94, 95% CI 0.23

to 1.65), less first step pain (MD 1.48, 95% Cl 0.65 to
2.31), better function (MD 7.37, 95% Cl 1.27 to 13.46)
and higher recovery rates (RR 0.48, 95% CI 0.24 to 0.96)
compared with participants in the custom insole group.
Conclusions Referral to a podiatrist for a custom-made
insole does not lead to a better outcome compared to
sham insoles or compared to GP-led usual care.

Trial registration number NTR5346.

INTRODUCTION

Plantar heel pain, also known as plantar fasciitis
or fasciopathy, is a common cause of foot pain.
Plantar heel pain accounts for an estimated 8% to
15% of all foot complaints requiring medical care
in adults."* Plantar heel pain typically affects highly
physically active people, such as running athletes,
but is also common in middle-aged (40 to 60 years)
women with high body mass index (BMI).>™ The
incidence of plantar heel pain in Dutch general
practice is approximately 3.8 per 1000 patient-
years.” The clinical course of plantar heel pain is
considered favourable with remission after 12 to
24 months in 60% to 80% of patients.®* However,
given the effect of the complaints on every day and

sports activities, the burden on patients is high.'
There is a need for effective treatment options, that
can speed up recovery and limit impact.

Plantar heel pain can be managed by a range
of different treatments in clinical practice and
orthoses, such as in-shoe foot insoles are commonly
applied by clinicians."' Two systematic reviews
found conflicting evidence for the effectiveness of
orthoses on pain in plantar heel pain.'*® Whittaker
et al found a small, but statistically significant, bene-
ficial effect of insoles on heel pain at 7 to 12 weeks
when compared with sham.' In contrast, a more
recent systematic review concluded that insoles are
not superior to sham in reducing pain in individ-
uals with plantar heel pain.'”* Of the three trials
comparing custom-made insoles to sham, none
were performed in a primary care setting.'> Addi-
tionally, no study has compared orthoses to usual
care, despite custom-made insoles being the most
frequent applied interventions for plantar heel pain
in general practice.” The added effect of insoles
to sham is unclear and to usual care is unknown,
making it impossible to know if referral for custom-
made insoles is an appropriate option for patients
who consult general practice.

We conducted a randomised clinical trial with
a pragmatic design that compared custom-made
insoles with sham insoles, as well as general prac-
tice (GP)-led usual care. The hypothesis was that
custom-made insoles would be better than sham
insoles and GP-led usual care at 12 weeks follow-up
in terms of pain at rest and during activity.

METHODS

Trial design

The study was performed according to the
published protocol.'* Briefly, we performed a prag-
matic three-armed participant-blinded and assessor-
blinded randomised controlled trial in primary
care, where usual care by the GP or sports physi-
cian was compared with referral to a podiatrist for
a custom-made insole and to referral to a podiatrist
for a sham insole, with a follow-up of 6 months.
Participants provided informed consent.

Participants

A total of 175 GPs and 6 sports physicians were
engaged in the study and invited patients with
plantar heel pain to participate in the study. Inclu-
sion criteria for study participation were: age
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between 18 to 65 years, minimal pain duration of 2 weeks and
presentation with plantar heel pain, characterised as pain at the
medial hind foot. Exclusion criteria were: recurrent complaints
of plantar heel pain for more than 2 years, complaints caused
by trauma, earlier treatment for plantar heel pain by a podia-
trist or with insoles, suspected (by the GP or sports physician)
osteoarthritis in the subtalar or talonavicular joint, suspected
tarsal tunnel syndrome, suspected stress fractures, infections or
tumours in the painful foot, presence of systemic diseases (such
as ankylosing spondylitis, psoriasis or multiple sclerosis) and
insufficient understanding of the Dutch language. Patients who
were regarded eligible by the GP or sports physician and were
interested in the study were double screened on eligibility by the
research assistant by telephone.

Randomisation and blinding

Participants were randomised with the use of a computer-

generated randomisation list using block randomisation with

random block sizes between 3 and 10 with a 2:3:3 allocation

randomisation ratio, to receive the following interventions:

» Referral to podiatrist for custom-made insole (custom-made
insole).

» Referral to podiatrist for sham insole (sham).

» GP-led usual care (usual care).

The randomisation list was created by an independent person
(data manager) and the sequence was hidden from all involved
researchers. Randomisation was stratified for type of referral
(GP or sports physician). Patients were blinded to the type of
insole they received. Podiatrists were blinded during the first
consultation, but received information necessary to fabricate the
insole after the first consultation and were no longer blinded
afterwards. Podiatrists were instructed to not inform the patients
about the allocation during the course of the study. GPs remained
blinded as well as they did not receive any information on group
allocation.

Interventions

Participants allocated to the usual care group received usual care
by their GP or sports physician. This included a non-surgical
approach and any intervention the physician considered to
be necessary for each particular patient, except a referral to a
podiatrist.

Participants allocated to the custom-made insole group and
the sham insole group, were referred to one of the 50 partic-
ipating podiatrists. In the Netherlands, a podiatrist is a certi-
fied paramedical specialist providing podiatric care. Participants
referred to a podiatrist received a standardised assessment,
including the making of a 3D (three-dimensional) imprint of the
feet of the patient. After this intake, the podiatrist contacted the
research team to receive the allocation of the patient. Conse-
quently, participants randomised to the custom-made insole
group received a custom-made insole, which was manufactured
at the discretion of the individual podiatrist. Therefore, multiple
approaches were used. The common goal was to influence the
biomechanical process to reduce traction on the plantar aponeu-
rosis and to reduce ground reaction force below the calcaneal
tuberosity. To achieve this, most applied full-length insoles with
shock absorbing material (PPT/Poron of 15 Shore A) at the
calcaneus, with or without a shell shape under the attachment
of the medial portion of the plantar aponeurosis. A corrective
element for the calcaneus aimed to correct range of motion of
the tarsus in frontal plane and often an additional arch support
was applied. The material used for the insoles was of 30 to

60 Shore A. Participants randomised to the sham insole group
received a sham insole that was designed for each participant
(based on the 3D imprint) and designed to have the visual effect
of a podiatric insole, but providing as little mechanical effect as
possible. All sham insoles were produced by the same podiatrist
after receiving the 3D imprint from the different podiatrists. The
sham insoles were sent back to the different podiatrists to give to
the patients. The detailed procedure for making the sham insole
is described elsewhere.'* The procedures on the standardised
assessment, the allocation concealment and the manufacturing
of the custom and sham insole were agreed on in a consensus
meeting with participating podiatrists.

Participants in all three groups received an information
booklet with general information on plantar heel pain, as well as
information on stretching and strengthening exercises, based on
those described by Digiovanni et al and Rathleff ez al’ ¥

Podiatrists were instructed to provide patients with the allo-
cated insole and to provide exercises and shoe advice when
needed and to withhold other interventions available to them.
Physicians were instructed not to refer patients in the usual care
group to a podiatrist during the study period. Other interven-
tions, including the prescription of paracetamol or non-steroidal
anti-inflammatory drugs, as well as all other co-interventions,
were left to the physician’s decision.

Outcomes

Participants completed online questionnaires at baseline, 2, 4,
6, 12 and 26 weeks of follow-up. At baseline, information on
demographics including the activity score (in tertiles) based
on the SQUASH questionnaire (ShortQuestionnaire to Assess
Health-enhancing Physical Activity) was gathered.'® The primary
outcomes were the differences in pain at rest and during activity
on a 11-point Numerical Rating Scale (NRS) at the 12-week
follow-up between the custom insole group and sham group,
and compared with usual care.'” Secondary outcomes included,
first step pain, the Foot Function Index (FFI 0 to 100) and the
self-reported recovery on a 7-point Likert scale after 12 weeks
follow-up.'® ' Pain, recovery and foot function were measured
at all time points. Quality of life according to SF12 (The12-Item
Short Form Health Survey) was measured at baseline, 12 weeks
and 26 weeks of follow-up.?’ The 26-week follow-up question-
naire additionally included items on compliance, patient satis-
faction and success of blinding. For participants allocated to
an insole, the podiatrist reported whether they agreed with the
referral based on their findings at the baseline assessment.

Statistical analysis and sample size

Sample size was based on the ability to detect a clinically relevant
effect size of 0.5, translated to a difference in pain score of 10.5
(SD 21.5, based on Landorf et al) on a scale of 0 to 100 between
patients with a sham insole and custom-made insole at the 12-week
follow-up.*' 2 The sample size of the usual care group was based
on the expected larger difference (12 points on 0 to 100 scale)
between usual care and custom-made insole, as described in the
protocol.™* Differences between the insole groups were analysed
following the intention-to-treat principle. For the continuous
outcomes linear mixed models with repeated measures were used
to compare the intervention group and control groups and results
expressed in mean differences (MD). To model the covariance of
repeated measures by patients, the option for data structure in the
analyses was set on ‘Unstructured’, because this had the lowest
Akaike’s information criterion. Fixed effects were time and time
by treatment. All time measures of the outcome taken before the
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Enrolment

Assessed for eligibility (n=318)

Randomised (n=185)

Allocation

Excluded (n=134)

e Not meeting inclusion criteria
(n=89) (wrongage n=10)
(already had insoles n=35)
(systemic disease n=20)
(chronic complaints n=15)
(language barrier n=6)
(complaints after trauma n=3)

e Declined to participate (n=44)

Allocated to usual care (n=46)

e Received allocated
intervention (n=42)

e  Got custom insole on own
initiative (n =4)

Allocated to sham insole (n=69)

e Received allocated
intervention (n=65)

e  Podiatrist made custom
insole on own initiative (n=2)

e Patient got custom insole on
own initiative (n=1)

e Patient did not go to
podiatrist appointment (n=1)

Allocated to custom insole (n=70)

e Received allocated intervention
(n=67)

e Patient did not go to podiatrist
appointment (n=3)

Follow-Up
|

42 assessed at 2 weeks
42 assessed at 4 weeks
42 assessed at 6 weeks
39 assessed at 12 weeks
38 assessed at 26 weeks

4 lost to follow up (1 at 2 weeks,
2 at 4 weeks, 1 at 6 weeks. 2 reason
unknown, 2 too much hassle)

64 podiatrist assessments
received

68 assessed at 2 weeks
67 assessed at 4 weeks
69 assessed at 6 weeks
68 assessed at 12 weeks
68 assessed at 26 weeks

0 lost to follow up
6 received insole later than in

63 podiatrist assessments
received

67 assessed at 2 weeks
63 assessed at 4 weeks
68 assessed at 6 weeks
66 assessed at 12 weeks
66 assessed at 26 weeks

1 lost to follow up at 4 weeks (1
disagreement between patient and

protocol podiatrist)
T 4 received insole later than in
Arcives protocol
nalysis

Analysed (n =46)

Analysed (n = 69)

Analysed (n =70)

Figure 1  Flowchart depicting the flow of patients in the STAP-study.

outcome of interest (including baseline values) were included in
the analyses. For the outcome self-reported recovery at 6, 12 and
26 weeks, generalised linear models (with a logit link and binomial
distribution) were used and results expressed in relative risks (RR).
Missing data were handled with restricted maximum likelihood
which generates unbiassed estimates of the population covariance
parameters and does not reject cases where one or more data items
are missing. For self-reported recovery, the number needed to treat
is presented (defined as 1/absolute relative risk) and for continuous
data, effect sizes (Hedges g) with accompanied Cls were calculated.

A Bonferroni correction was performed for the secondary
comparisons to the usual care group. The analyses were adjusted
for potential confounders at least including age, sex, BMI and
activity level and variables that changed the effect estimate of
the outcome of interest by >10%. Potential confounders were
tested for collinearity. Predefined subgroup analysis as described

in the protocol were performed.'* All analyses were performed
with IBM SPSS Statistics (V.25).

RESULTS

Participants

Inclusion lasted from September 2015 until May 2018 with
the last follow-up being conducted in November 2018. Three
hundred and eighteen patients were interested in the study after
being informed by their GP. Of these, 185 participants were
eligible and included: 70 in the custom-made insole group, 69
in the sham insole group and 46 in the usual care group. The
flow of patients is presented in figure 1. All 185 participants
were referred to the study by their GP, there were no referrals by
sports physicians. Baseline demographics and characteristics are
reported in table 1.
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Table 1 Baseline characteristics of the STAP-study participants (n=185)
Custom-made insole Sham insole Usual care
Total population group group group
N=185 n=70 n=69 n=46
Mean (SD) unless Mean (SD) unless Mean (SD) unless Mean (SD) unless
otherwise indicated otherwise indicated otherwise indicated otherwise indicated
Age, y 47.6 (10.6) 48.0 (11.3) 48.2 (9.4) 46.1 (11.4)
Sex, female, No (%) 128 (69.2) 48 (68.6) 48 (69.6) 32 (69.6)
Educational level, No (%)
Low 59 (31.9) 23 (32.9) 20 (29.0) 16 (34.8)
Middle 86 (46.5) 29 (41.4) 33 (47.8) 24 (52.2)
High 40 (21.6) 18 (25.7) 16 (23.2) 6(13.0)
BMI 29.7 (5.3) 29.2 (5.8) 29.5 (4.8) 30.9 (5.0)
Pain history
Localization of complaints, bilateral, No (%) 45 (24.3) 16 (22.9) 16 (23.2) 13 (28.3)
Duration of pain, mo 6.2 (10.4) 7.7 (15.5) 5.1 (5.2) 5.4 (5.6)
VAS during rest (0-10) 4.1 (2.6) 3.8(2.5) 4.0(2.7) 4.9(2.4)
VAS during activity (0-10) 6.8 (2.0) 6.8 (2.0) 6.7 (2.1) 7.0(1.8)
VAS first step pain (0-10) 7.2(2.3) 7.2(2.4) 73(2.1) 7.2 (2.5)
DN4 (0-10>4indicates neuropathic pain) 3.7(2.1) 3.9(2.1) 3.6 (1.8) 3.7(2.3)
FFI total (0-100) 48.7 (18.0) 50.2 (18.8) 46.1(17.2) 50.3 (18.0)
FFI disability (0—100) 39.6 (20.9) 41.6 (23.1) 37.3(19.7) 40.1 (19.3)
FFI pain (0-100) 58.7 (17.7) 60.0 (16.7) 55.6 (17.2) 61.2 (19.6)
FPDI function (9-27) 17.5 (4.4) 17.2 (4.2) 17.6 (4.9) 17.9 (4.2)
Self-reported illness in the past 12 months, No (%) 116 (62.7) 45 (64.3) 45 (65.2) 26 (56.5)
Other musculoskeletal pain at baseline, No (%) 78 (42.2) 29 (41.4) 32 (46.4) 17 (37.0)
Quality of life
SF12 Physical health (0-100) 38.2 (8.4) 39.0 (8.4) 37.9(8.7) 37.4(1.8)
SF12 Mental health (0-100)* 49.2 (10.1) 46.9 (11.1)* 51.2 (8.9)* 49.5(9.9)
EQ-5D Utility score (0-1) 0.7(0.2) 0.7(0.3) 0.7(0.2) 0.7 (0.2)
Activity level
SQUASH 7716.7 (5270.0) 6761.3 (4525.5) 8755.3 (5747.8) 7612.6 (5398.8)
Self-reported interventions for PHP in the 3 months prior to inclusion
Visit to GP, No (%) 165 (89.2) 60 (85.7) 62 (89.9) 43 (93.5)
Visit to physiotherapist, No (%) 15 (8.1) 6 (8.6) 5(7.2) 4(8.7)
Use of pain medication, No (%) 73 (39.5) 30 (42.9) 25(36.2) 18 (39.1)
Exercises, No (%) 73 (39.5) 26 (37.1) 29 (42.0) 18 (39.1)
Shockwave, No (%) 2(1.1) 2(2.9) - -
Dry Needling, No (%) 1(0.5) - 1(1.4) -
Massage/ manipulation, No (%) 4(2.2) 1(1.4) 3(4.3) -
Custom insoles, No (%) 1(0.5) 1(1.4) - -
Prefabricated orthotic, No (%) 67 (36.2) 29 (41.4) 25(36.2) 13(28.3)
Shoe advice, No (%) 14 (7.6) 4(5.7) 8(11.6) 2 (4.3)
Corticosteroid injection, No (%) 3(1.6) - 2(2.9) 12.2)

*There was a mean difference of 4.28 (95% Cl 0.18 to 8.38) on the mental health component of the SF12 between the sham insole group and the custom-made insole group, in

favour of sham insole.

BMI, body mass index; DN4, Douleur Neuropathique 4; EQ-5D, EuroQol five dimension scale; FFl, Foot Function Index (total score and pain and disability subscales); FPDI,
(Manchester) Foot Pain and Disability Index (function subscale); mo, months; No, number of participants; SF12, The 12-Item Short Form Health Survey; SQUASH, Short
Questionnaire to Assess Health-enhancing Physical Activity; VAS, Visual Analogue Scale; y, years.

Primary and secondary outcomes

No differences were seen between the custom-made insole and
the sham insole group in pain and function at 12 weeks (table 2).
The 95% ClIs of this comparison exclude any relevant favour-
able effect of the custom-made insole. After 12 weeks, the group
randomised to GP-led usual care showed significantly larger
improvements compared with the group randomised to custom
insoles in pain during activity (mean difference (MD) 0.94,
95%CI 0.23 to 1.65), first step pain (MD 1.48, 95% CI 0.65 to
2.31), FFI pain subscale (MD 6.27, 95% CI 0.84 to 11.69), FFI
function subscale (7.37, 95% CI 1.27 to 13.46) and self-reported

recovery (RR 0.48, 95% CI 0.24 to 0.96). The differences were
small compared with the known minimal clinical differences;
only the FFI function subscale exceeded the minimal clinical
important difference of 7.*' %

Co-interventions and compliance

Reported co-interventions up to 12 weeks follow-up are
presented in table 3. Patients allocated to usual care reported
more visits to the GP (46.2% vs 27.3%, respectively), more use
of heel cups or other biomechanical interventions (41.0% vs
22.7%, respectively) and received a corticosteroid injection more
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Table 3 Co-interventions reported at 12 weeks follow-up

12 weeks
Intervention Custom-made insole (n, %) (n=66)*  Sham insole (n, %) (n=68)*  Usual care (n, %) (n=39)* P value
Consulted with healthcare practitionert
General practitioner 18(27.3) 16 (23.5) 18 (46.2) 0.04
Specialist 1(1.5) 3(4.4) - 0.30
Physiotherapist 6(9.1) 7(10.3) 5(12.8) 0.83
Other healthcare provider (ex. acupuncturist) 1(1.5) 2 (1.5) - 0.53
Interventions
Pain medication 18 (27.3) 21 (30.9) 15 (38.5) 0.49
Exercises 42 (63.6) 45 (66.2) 21 (53.8) 0.43
Shockwave - 2(2.9) 2 (5.1) 0.22
Dry needling 1(1.5) 2(2.9 - 0.53
Massage/manipulation 4 (6.1) - 2 (5.1) 0.13
Other biomechanical interventionst 15(22.7) 9(13.2) 16 (41.0) <0.001
Shoe advice 11 (16.7) 7(10.3) 7(17.9) 0.44
Corticosteroid injection - - 6 (15.4) <0.001

*The N is given for the number of patients that has completed the part of the questionnaire regarding co-interventions. Values are numbers (percentages) unless stated

otherwise

tContacts do not include those as part of trial interventions or those mentioned as cross-over in the flowchart.
$Other biomechanical interventions included prefabricated insoles, heel cups, night splints or Strasbourg socks, supportive stockings or tape.

often (15.4% vs 0%, respectively) compared with both insole
groups. Newly reported co-interventions at 26 weeks, that were
not reported at 12 weeks, are presented in online supplementary
file 1. One hundred and eighteen patients that were allocated to
an insole intervention completed questions on their compliance
and satisfaction at 26 weeks of follow-up. Of these, 68 (57.6%)
reported wearing their insoles every day (51.7% in the custom-
made insole group vs 63.3% in the sham insole group), 10
patients (8.4%; 5 patients in each group) reported never wearing
them and 40 patients (33.6%; 39.6% in the custom-made insole
group and 28.3% in the sham insole group) reported wearing
their insoles sometimes, with no differences between groups.
Blinding appeared to be successful as shown in table 4.

For 131 participants allocated to an insole, the podiatrist
reported the agreement with the referral. In 96.2% of these partic-
ipants they agreed with the indication for insoles, in the other
five cases the podiatrist indicated that normally they would have
chosen another type of treatment. Negative effects of the insoles in
our study included discomfort when wearing the insoles (reported
by 31 participants: 8 in sham group and 23 in insole group) and an
increase in pain when wearing the insole (reported by 22 partici-
pants; 7 in sham group and 15 in insole group).

Predefined subgroup analyses

Predefined subgroup analyses were performed on participants with
a duration of complaints <12 months at baseline (n=160), partic-
ipants in which the podiatrist agreed with the referral (n=180)
and patients with a high or intermediate activity (in tertiles) based

Table 4 Answers to question regarding blinding, asked at 26 weeks
follow-up to patients allocated to either sham or insole

Answer to question: ‘Which intervention

do you think you received?’ Asked at 26  Allocated to custom- Allocated to
weeks follow-up to patients that were ~ made insole (n, %) sham insole
allocated to either sham or insole (n=70) (n, %) (n=69)
Sham 12 (17.1%) 13 (18.8%)
Insole 20 (28.6%) 21 (30.4%)
Don't know 26 (37.1%) 26 (37.7%)
No answer 12 (17.1%) 9 (13.0%)

on the SQUASH (n=124). These results are presented in online
supplemental file 2. Among participants with short duration of
complaints, the differences in pain during activity between the
insole and the usual care group were no longer significant, but the
size and direction of effect were similar.

Patient and public involvement

No patients were involved in the planning and development of
this study. The results will be disseminated directly to all partic-
ipants via email.

DISCUSSION

This study found no differences between a custom-made insole
and a sham insole on pain, function, recovery or quality of life
in patients with plantar heel pain. Patients with plantar heel pain
treated with GP-led usual care experienced less pain, better func-
tion and greater improvement compared with patients allocated
to the custom-made insole intervention. However, the differences
found were small and did not reach clinical importance except for
foot function.?! # In the subgroup analysis for participants with
a relatively short duration of complaints, the differences in pain
during activity between the custom-made insole and the usual
care group were no longer significant. The direction of effect was
however comparable.

Comparison with existing literature

To our knowledge, this is the first randomised trial that compares
the effectiveness between two commonly used treatment
approaches: GP-led usual care versus referral to a podiatrist for
custom-made insoles. Our results show no superiority of a custom-
made insole over a sham insole and over usual care. Two systematic
reviews found conflicting evidence for the effectiveness of custom-
made insoles.'* '* A randomised controlled trial (RCT) published
after these reviews, found a significant effect on first step pain in
favour of custom-made insoles in new shoes versus sham insole
in the patients regular shoes.”* The most recent systematic review
comparing different treatment options for plantar heel pain found
that none of the commonly used treatments (including orthoses)
were better than the other and that data on long-term effects was
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lacking.” So the findings of our study align with the most recent
systematic review synthesis, including 20 RCTs on efficacy of foot
orthoses. No previous randomised trials included a usual care
treatment strategy in primary care.

Strengths and limitations

This study adds to literature, since it provides a comparison of
custom-made insoles and usual care of the GP in patients with
plantar heel pain. Usual care in our study consisted of the care
that the GP would normally provide for these patients and all
participants additionally received an information booklet with
exercises. Participants in the usual care group reported more visits
to the GP and more use of freely available biomechanical inter-
ventions and corticosteroid injection as co-interventions at 12
weeks. Biomechanical interventions such as heel cups, and corti-
costeroid injections are common interventions by GPs.® Since the
use of biomechanical interventions was questioned by a single
yes-no question, we do not have specific information on the time
that these interventions were used. It is possible that this affected
the results. The use of pain medication (apart from corticoste-
roid injection) was comparable between groups throughout the
entire study. However, the GPs may have applied more interven-
tions, that is, corticosteroid injections, pain medication and other
biomechanical interventions to patients in the usual care group in
this trial than what is reflective for usual care (less corticosteroid
injections (1.4%) and less pain medication (19.9%)) .” This may
have influenced the treatment effects of usual care in this trial. An
additional subgroup analysis excluding the six patients who had
received a corticosteroid injection found a comparable MD as the
main analysis. This subgroup analysis may be biassed since patients
who received a corticosteroid injection seemed to have more
severe complaints at baseline. The GP-led usual care group had
access to more co-interventions, which might have enhanced the
treatment effects in this group. The co-interventions were compa-
rable between the custom made insole group and the sham insole
group.

Information on adherence to the podiatry-led interventions was
only collected at 26 weeks of follow-up and may be influenced by
recall bias.

The sham insoles may have mechanical effects on the foot, and
blinding might be an issue.”® * The sham intervention used in
this study was especially designed by podiatrists to minimise any
mechanical effect, but this cannot be ruled out. Neither were any
biomechanical tests applied to test these possible effects. We did
observe successful blinding of the patients (table 4).

No patients were included by participating sports physicians. The
study results might therefore not be generalisable to a population
with a high activity level. Moreover, the inclusion of patients was
based on the clinical diagnosis by the GP and we did not include
the specific criteria of pain at palpation of the medial tubercle of
the calcaneus, as in prior RCTs of plantar heel pain.*® %

One of our primary outcomes was pain at rest. We did not find
any differences between the groups for this outcome at any time
point, in contrast to pain during activity and first step pain. Scores
for pain at rest were relatively low at baseline, which might reflect
that walking after a period of inactivity is most burdensome for
patients with plantar heel pain. Pain at rest may not be an appro-
priate outcome for patients with plantar heel pain.

Implications for research and practice

Since this is the first RCT in patients with plantar heel pain using
usual care by the GP as a treatment arm, more studies on plantar
heel pain including a comparison of usual care (GP-led or other)
or watchful waiting are needed. When communicating to patients

and clinicians about usual care, it is important to explain that this
is not the same as doing nothing. Exercise-therapy and general
advice should be included in these approaches. Taking the results
of this study into account, GPs can apply a usual care approach,
including different types of interventions, when treating plantar
heel pain. Since custom-made insoles do not have an additional
beneficial effect over sham insoles and GP-led usual care, health-
care providers should be reserved in prescribing custom-made
insoles to patients with plantar heel pain.

What are the findings?

» In patients with plantar heel pain in general practice,
treatment with custom-made insoles does not have
additional value compared with the usual care provided by
the general practitioner.

» No differences were found between custom-made insole and
sham insole treated patients with plantar heel pain.

How might it impact on clinical practice in the future?

» Healthcare providers such as GP's and podiatrists should be
reserved in prescribing custom-made insoles to patients with
plantar heel pain.

Twitter Marienke van Middelkoop @mvanmiddelkoop

Acknowledgements We thank the participants who volunteered to participate in
the study and the GP's that recruited participants in their practices. Also we thank
the podiatrists who were involved in the consensus meeting on the interventions and
who provided the intervention to the participants.

Contributors NR contributed to the study design, recruitment of participants,
management of study proceedings, data collection and drafting and revision of the
manuscript. LF, MM, SBZ and PB contributed to the study conception and design,
and drafting and revision of the manuscript. MR and PV contributed to study

design and reviewed the manuscript. AD reviewed and revised the manuscript. The
corresponding author attests that all listed authors meet authorship criteria and that
no others meeting the criteria have been omitted.

Funding This trial is funded by The Netherlands Organisation for Health Research
and Development (ZonMW) under number: 839110008. The Dutch Association of
Podiatrist (NVvP) funded the intervention provided to patients in the insole and the
sham group.

Disclaimer The funders of the study had no role in conduct of the study; collection,
management, analysis and interpretation of the data; and preparation, review or
approval of the manuscript or the decision to submit for publication.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to the
Methods section for further details.

Patient consent for publication Not required.

Ethics approval This trial adhered to the principles of the Declaration of Helsinki
and the medical ethical committee of the Erasmus Medical Centre has approved the
study (MEC: 2015-253).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. All
data are available upon reasonable request.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs
Nadine Rasenberg http://orcid.org/0000-0001-7190-1779
Marienke van Middelkoop http://orcid.org/0000-0001-6926-0618

Rasenberg N, et al. Br J Sports Med 2021;55:272—-278. doi: 10.1136/bjsports-2019-101409 70f8

ybuAdoo Ag paroalold 1sanb Aq zzZ0z ‘2T Yd+elN uo jwoo fwg wslg//:dny woly papeojumod "0z0z jaquiaidas g uo 60 TOT-6T0Z-SModslg/9eTT 0T sk paysiignd 1s1y :pajA suods r 19


https://twitter.com/mvanmiddelkoop
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-7190-1779
http://orcid.org/0000-0001-6926-0618
http://bjsm.bmj.com/

Original research

REFERENCES 15 Rathleff MS, Melgaard CM, Fredberg U, et al. High-load strength training improves

1 Riddle DL, Schappert SM. Volume of ambulatory care visits and patterns of care for outcome in patients with plantar fasciitis: a randomized controlled trial with
patients diagnosed with plantar fasciitis: a national study of medical doctors. Foot 12-month follow-up. Scand J Med Sci Sports 2015;25:¢292-300.

Ankle Int 2004:25:303-10. 16 Wendel-Vos GCW, Schuit AJ, Saris WHM, et a/. Reproducibility and relative validity of

2 Ferguson R, Culliford D, Prieto-Alhambra D, et a/. Encounters for foot and ankle pain the short questionnaire to assess health-enhancing physical activity. J Clin Epidemiol
in UK primary care: a population-based cohort study of CPRD data. Br J Gen Pract 2003;56:1163-9. } o ) )
2019:69:0422-9. 17 Herr KA, Spratt K, Mobily PR, et a/. Pain intensity assessment in older adults: use of

3 Taunton JE, Ryan MB, Clement DB, et a/. A retrospective case-control analysis of 2002 experimgntal pain to comparelpsychgmetric properties and usability of selected pain
running injuries. Br J Sports Med 2002;36:95-101. scales with younger adults. Clin J Pain 2004;20:207-19. o .

4 Albers IS, Zwerver J, Diercks RL, et /. Incidence and prevalence of lower extremity 18 Kuyvenhoven MM, Gorter KJI ZUIthOff P etgl. The foot fungtlon InFJex with ygrbal
tendinopathy in a Dutch general practice population: a cross sectional study. BMC ?;Ig,g,ns;gfsz((gzlgST){oaz;lmglmemc evaluation and comparison with the original FFI.
Musculoskelet Disord 2016;17:16. : T e ' '

5 van Leeuwen KDB, Rogers J, Winzenberg T, et al. Higher body mass index is associated 19 zzpstlsnzgdgrigrzlf\ﬁn gﬁﬁ)?‘tnig?all\ﬂla[?ﬁrsger:d’\rﬂoﬁweef zﬁ ZUZ?]r\l/:bﬁ ;Xﬁégi;stehgrapy
with plantar fasciopathy/'plantar fasciitis': systematic review and meta-analysis of controlled trial. B 2’3009_339,b4072 y ' P

6 ¥ﬂ2%u::,|vllr]'c\2llhai;i'Rm al\?l?r?zr:; fjtc ;7?@;{5%{5 gf:ﬁ?;g;gi;i;i; J older 20 Ware J, Kosinski M, Keller SD. A 12-Item short-form health survey: construction of

o ' . . . scales and preliminary tests of reliability and validity. Med Care 1996;34:220-33.
adults: population prevalence, associations with health §tatus and lifestyle factors, 21 Landorf KB, Radford JA, Hudson S, et al. Minimal important difference (MID) of two
and fr(te)quency qf healthc_are use. BMCdAﬂUSCUIOSkE;/eI D:jsord 2019’2|0'337' d commonly used outcome measures for foot problems. J Foot Ankle Res 2010;3:7.

7 Rasenberg N, Bierma-Zeinstra SM' Bindels P), gta - Incidence, prevalence, an 22 Landorf KB, Keenan A-M, Herbert RD. Effectiveness of foot orthoses to treat plantar
management of plantar heel pain: a retrospective cohort study in Dutch primary care. fasciitis: a randomized trial. Arch Intern Med 2006:166:1305—10.

Br Gen Pract 2019;69:e801-8. » 23 Landorf KB, Radford JA. Minimal important difference: values for the foot

8 By;hblndgr R. Clinical pract.lce. plantar fasciitis. N £ngl J Med, 2004",3_50:21 59766' health status questionnaire, foot function index and visual analogue scale. Foot

9 Digiovanni BF, Nawoczenski DA, Malay DP, et a/. Plantar fascia-specific stretching 2008:18:15-19.
exercise improves outcomes in patients with chronic plantar fasciitis. A prospective 24 Bishop C, Thewlis D, Hillier S. Custom foot orthoses improve first-step pain in
dlinical trial with two-year follow-up. J Bone Joint Surg Am 2006;88:1775-81. individuals with unilateral plantar fasciopathy: a pragmatic randomised controlled

10 Irving DB, Cook JL, Young MA, et al. Impact of chronic plantar heel pain on health- trial. BMC Musculoskelet Disord 2018;19:222.
related quality of life. J Am Podiatr Med Assoc 2008;98:283-9. 25 Babatunde 00, Legha A, Littlewood C, et al. Comparative effectiveness of treatment
11 Covey CJ, Mulder MD. Plantar fasciitis: how best to treat? J fam Pract options for plantar heel pain: a systematic review with network meta-analysis. Br J
2013;62:466-71. Sports Med 2019;53:182-94.
12 Whittaker GA, Munteanu SE, Menz HB, et a/. Foot orthoses for plantar heel pain: a 26 Crosbie J, Burns J. Predicting outcomes in the orthotic management of painful,
systematic review and meta-analysis. Br J Sports Med 2018;52:322-8. idiopathic pes cavus. Clin J Sport Med 2007;17:337-42.
13 Rasenberg N, Riel H, Rathleff MS, et al. Efficacy of foot orthoses for the treatment 27 Hawke F, Burns J. Understanding the nature and mechanism of foot pain. J Foot Ankle
of plantar heel pain: a systematic review and meta-analysis. Br J Sports Med Res 2009;2:1.
2018;52:1040-6. 28 Baldassin V, Gomes CR, Beraldo PS. Effectiveness of prefabricated and customized
14 Rasenberg N, Fuit L, Poppe E, et al. The STAP-study: the (cost) effectiveness of custom foot orthoses made from low-cost foam for noncomplicated plantar fasciitis: a
made orthotic insoles in the treatment for plantar fasciopathy in general practice and randomized controlled trial. Arch Phys Med Rehabil 2009;90:701-6.
sports medicine: design of a randomized controlled trial. BMC Musculoskelet Disord 29 Winemiller MH, Billow RG, Laskowski ER, et al. Effect of magnetic vs sham-magnetic
2016;17:31. insoles on plantar heel pain: a randomized controlled trial. JAMA 2003;290:1474-8.
80f8 Rasenberg N, et al. Br J Sports Med 2021;55:272-278. doi: 10.1136/bjsports-2019-101409

ybuAdoo Ag paroalold 1sanb Aq zzZ0z ‘2T Yd+elN uo jwoo fwg wslg//:dny woly papeojumod "0z0z jaquiaidas g uo 60 TOT-6T0Z-SModslg/9eTT 0T sk paysiignd 1s1y :pajA suods r 19


http://dx.doi.org/10.1177/107110070402500505
http://dx.doi.org/10.1177/107110070402500505
http://dx.doi.org/10.3399/bjgp19X703817
http://dx.doi.org/10.1136/bjsm.36.2.95
http://dx.doi.org/10.1186/s12891-016-0885-2
http://dx.doi.org/10.1186/s12891-016-0885-2
http://dx.doi.org/10.1136/bjsports-2015-094695
http://dx.doi.org/10.1186/s12891-019-2718-6
http://dx.doi.org/10.3399/bjgp19X706061
http://dx.doi.org/10.1056/NEJMcp032745
http://dx.doi.org/10.2106/JBJS.E.01281
http://dx.doi.org/10.7547/0980283
http://www.ncbi.nlm.nih.gov/pubmed/24080555
http://dx.doi.org/10.1136/bjsports-2016-097355
http://dx.doi.org/10.1136/bjsports-2017-097892
http://dx.doi.org/10.1186/s12891-016-0889-y
http://dx.doi.org/10.1111/sms.12313
http://dx.doi.org/10.1016/S0895-4356(03)00220-8
http://dx.doi.org/10.1097/00002508-200407000-00002
http://www.ncbi.nlm.nih.gov/pubmed/12022318
http://www.ncbi.nlm.nih.gov/pubmed/12022318
http://dx.doi.org/10.1136/bmj.b4074
http://dx.doi.org/10.1097/00005650-199603000-00003
http://dx.doi.org/10.1186/1757-1146-3-7
http://dx.doi.org/10.1001/archinte.166.12.1305
http://dx.doi.org/10.1016/j.foot.2007.06.006
http://dx.doi.org/10.1186/s12891-018-2131-6
http://dx.doi.org/10.1136/bjsports-2017-098998
http://dx.doi.org/10.1136/bjsports-2017-098998
http://dx.doi.org/10.1097/JSM.0b013e31814c3e9e
http://dx.doi.org/10.1186/1757-1146-2-1
http://dx.doi.org/10.1186/1757-1146-2-1
http://dx.doi.org/10.1016/j.apmr.2008.11.002
http://dx.doi.org/10.1001/jama.290.11.1474
http://bjsm.bmj.com/

	Custom insoles versus sham and GP-­led usual care in patients with plantar heel pain: results of the STAP-­study - a randomised controlled trial
	Abstract
	Introduction
	Methods
	Trial design
	Participants
	Randomisation and blinding

	Interventions
	Outcomes
	Statistical analysis and sample size

	Results
	Participants
	Primary and secondary outcomes
	Co-interventions and compliance
	Predefined subgroup analyses
	Patient and public involvement

	Discussion
	Comparison with existing literature
	Strengths and limitations
	Implications for research and practice

	References


