
Results
A statistically significant difference was
noted in the mean VAS values (VASt1=6.1 ±
1.6, VASt2=3.2 ± 2.0, t=13.1, df=118,
p<0.001) and the FFI (total score)
(FFIt1=48.8 ± 12.8, FFIt2=21.7 ± 8.8, t=19.8,
df=118, p<0.001).

The areas of symptoms (in mm2) were
significantly improved between t1 and t2, both for
static and dynamic measurements (p<0.001) (Table
1)

Table 1. Statistically significant improvement in the objective
measurement of surface areas before and after the use of orthotics.
(ST: static measurements, D: dynamic, SURF: area of increased pressure, R: right
foot, L:left foot, 1: t1, 2:t2)

, 9.2%
reported worsening/no improvement and 20.2%
minimal improvement of the metatarsalgia
symptoms after the use of orthotics for one year.

After a period of approx. one year (mean: 11.6 ± 1.3
months, range: 10–14m), the patients completed the
same set of questionnaires together with a satisfaction
questionnaire (SQ) (t2). Among other questions, the
SQ included the general feeling of patients'
satisfaction from the therapy on a 4-point likert scale
(complete improvement, significant improvement,
minimal improvement, no improvement/worsening).

The paired-t test was employed for the VAS
score, the high pressure areas (in mm2) before and
after the orthotic use and the FFI scores comparisons.
Percentages were used to describe the satisfaction
level of the patients. Significance was set at p<0.05.
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Introduction
Forefoot pain (metatarsalgia) is one of the
commonest foot symptoms in orthopedic patients. A
selected but not very often prescribed treatment for
metatarsalgia is the use of custom made orthotics.
Although in the literature there is much information
regarding the technical procedures of producing
various types of orthotics, there is an actual paucity
of data regarding the level of patients' satisfaction
and their subjective ratings of improvement during a
long-term treatment with orthotics.

Aim of the study
The aim of this study was to record: 1. the patients'
level of satisfaction and the subjective ratings of
improvement (pain and surface of the area of
painful symptoms), 2. any functional improvement
after using specially designed custom-made
orthotics for a period of one year.

Methods 
A sample of 119 patients (women=34) suffering
from metatarsalgia, were prescribed by their
orthopaedic surgeon to follow an orthotic therapy
protocol. All participants followed no other Rx,
except for a short course (10d) of NSAiDs. The
study was completed within a three year period
(December 2008-January 2012).
The protocol was standardised and included a
kinetic analysis (static and dynamic), a podoscan
analysis (morphology of the foot) and basic clinical
anthropometric measurements (leg length,
varus/valgus deformities, etc) (Picture 1)

Plantar forces and pressures were recorded during
level barefoot walking using the Electronic
Baropodometer system (DIASU, Rome, Italy). This
system consists of a 3,5 mm thick floor mat (160cm x
40 cm) incorporating 25600 resistive sensors (4
sensors/cm2) sampling at a rate up to 200Hz. The
reliability and validity of the posturographic
recordings was secured by recording the subjects’
walking on the platform, at least for 90sec, involving
firstly the right foot and finally the left foot.1

All acquired data were inserted into a CAD-CAM
software in order to produce the final customized
orthotic. Both data acquisition and design of the
electronic CAD-CAM insole were performed by the
same expert clinician. (Picture 2 & 3)

Picture 2. Orthotec CAD-3D 
manufacturing system

Patients recorded their initial level of pain on a VAS
scale (0-10), the surface of the exact location of their
symptoms on a foot diagram (total painful surface in
mm2), and the Foot Functional Index (FFI) (t1). The
FFI is a 23-item scale indicating activity limitation,
disability and pain2, with excellent validity and
reliability measures2. A lower FFI score indicates a
higher level of function. The patients were asked to
use the orthotics for a minimum of 6 hrs/day, for 5
d/week for 12 months.
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Conclusions
This study followed a standardised procedure of
measuring (static, dynamic, podoscan, clinical) and
designing (CAD) the appropriate foot orthotic for
metatarsalgia by the same clinician. The level of
satisfaction (subjective measures) and the objective
recordings of high pressure points, before and one
year after the use of the orthotic , revealed a highly
beneficial outcome for the patient.

Contact details                                      
Dr George Georgoudis, Assistant Professor, Department of 
Physiotherapy, TEI of Athens, A. Mpertou 106, Keratsini, Pireaus, 
Greece. 

E -mail: gg@hol.gr

Clinical Implications
The level of the functional improvement, the objective
measurements of static and dynamic pressures, the
patients' satisfaction rate and subjective ratings of
improvement are all considered high enough to
suggest the use of custom-made orthotics in routine
clinical practice for metatarsalgia patients.

Static Analysis

Dynamic Analysis

Picture 1. The measurement procedure (static, dynamic, podoscan/morphological analysis, clinical measurements)

Picture 3. Custom-made orthotics 
manufactured for metatarsalgia
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