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Objectives: Flexible Flat Foot (FFF), a common foot deformity decreasing medial longitudinal 
arch height is often comorbid with subtalar joint pronation causing physical activity difficulties 
in this population. Among the orthotic insoles prescribed for improving foot function, foot 
orthoses with medial heel skive technique have a limited research background. The present 
study aimed to investigate the effects of the custom-mold insole with medial heel skive 
technique on physical function in FFF.

Methods: Eighteen adults with FFF from the University of Social Welfare and Rehabilitation 
Sciences students and staff participated in this study. Custom-Mold insole with medial heel 
skive was fabricated for all research participants. Physical function in the activities of daily 
living and sports was assessed by the Foot and Ankle Ability Measure (FAAM), Activities 
of Daily Living (ADL) subscale (ADL-FAAM), and SPORT-FAAM questionnaires at the 
beginning of the study and 6 weeks after. Paired Samples t-test and nonparametric tests were 
used to compare the collected results.

Results: After 6 weeks of using the insole with medial heel skive technique, scores in both 
ADL and SPORTS activities were significantly improved.

Discussion: Foot function improvement was not found in all of the studies assessing foot function 
in flat feet after using different orthotic insoles, by different questionnaires or other systems. 
In this study, foot and ankle function was significantly improved per FAAM questionnaire- 
which had highly limited use in orthotic interventions in flat feet population- using medial heel 
skive technique; however, further studies are required to accentuate medial heel skive technique 
effect on flat feet function by comparing this technique with other positive cast modifications to 
control the flat foot. According to the present study results, custom-mold insole with medial heel 
skive may improve physical function in FFF and can be prescribed in this group.
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Highlights 

● Custom-mold insole with medial heel skive may significantly improve foot and ankle function in flexible flat feet.

● Activities of daily living such as standing, walking and squatting and higher difficult activities such as doing sports, 
running or jumping may improve by this technique.

● The total definition of foot function level by flat feet individuals may improve and be described more "normal".

Plain Language Summary 

Flat feet is a musculoeskeletal disorder and the lack of the arch in the midpart of your foot can cause you difficulty 
in physical activities such as standing, walking or running and so on. insoles can prevent function difficulties by sup-
porting your midfoot arch. In this research the technique of rotating the heel was studied and the results after using this 
insoles in flat feet adults shoes can improve their physical function; thus, it may be prescribed.

1. Introduction

ny foot structures supporting medial 
longitudinal arch improper function can 
cause flat foot, decreasing of the arch 
height [1]. Optimal lower limb function 
requires healthy foot function, decreas-
ing the risk of injuries during the physi-

cal Activities of Daily Living (ADL), practicing sports, 
and running. Foot pronation with talus plantar flexion 
and calcaneus lateral rotation is an essential part of the 
flat feet biomechanical malalignment most of the time; 
thus condition changes normal foot and lower limb effi-
cient function during movement [2, 3]. Flat feet are high-
ly prevalent among individuals globally; with 37.95% 
and 55.55% prevalence rates among females and males 
[4, 5]. Medial longitudinal arch height may become nor-
mal following growing up and skeletal maturity [6, 7]; 
however, there is a 26.62% adult flat feet reported [8]. 
A flat foot causes difficulties in physical functions, such 
as difficulty during long time standing [9]; more energy 
consumption during walking due to the loss of midfoot 
rocker; greater fatigue during physical activities induced 
by increased muscle activity compensating the loss of 
arch [10, 11]. Overuse syndromes, like patellofemoral 
pain during running and practicing sports are another 
result of a malalignment of foot structures [3]. Dynamic 
balance may affect lower limb functions, such as step-
ping up and down curbs or walking on uneven ground. It 
also is disordered in flat feet due to excessive tension in 
foot tissues and their receptors [12].

Orthotic insoles supporting medial longitudinal arch 
are a conservative treatment for flat feet; thus, they are 

more preferred to foot surgeries without desirable or 
permanent results [12-17]. Taspinar suggested that arch 
support is effective in improving foot function [18]. 
Arastoo improved the jumping function in footballers 
with orthotic insoles [19]. However, some studies found 
no changes in function after using orthotic insoles. For 
example, Banwel and Yurt assessed flat feet function af-
ter using orthotic insoles for a while [20, 21]. Walking 
uphill was also harder for flat feet individuals using arch 
supports in Huang’s study [22]. Kirby claimed that the 
medial heel skive technique is useful to control pronated 
feet [23]. Bahramian studied the effect of medial heel 
skive technique on flat feet function; however, they only 
assessed women’s feet in a pilot study, i.e., documented 
in Persian [24]. The current study aimed to assess both 
genders with flat feet using a different measuring tool 
intervening foot orthoses with medial heel skive tech-
nique. There is a high prevalence of flat feet; however, 
adults‘ flatfeet remain an issue disordering physical 
function. Besides, limited studies explored medial heel 
skive technique in controlling flat feet; thus, it seemed 
necessary to perform this research.

2. Methods

Eighteen active adults, including 8 males and 10 fe-
males with flexible flat feet participated in this study. 
The study subjects were chosen by convenience sam-
pling method from the students and staff of the Univer-
sity of Social Welfare and Rehabilitation Sciences. The 
study process was completely explained to all research 
participants. They voluntarily participated in this study 
and were allowed to discontinue co-operation whenever 
desired. The inclusion criteria of the study were as fol-
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lows: the age range of 18-60 years [25]; +6 foot posture 
index or more [24], and having flexible and mobile flat 
feet according to the tiptoe test data [26]. The ones hav-
ing rigid flat feet, a history of trauma, fracture, or surgery 
in the lower limb, neurological disorders, such as Cere-
bral Palsy (CP), Polio, spina bifida [24], or any neuro-
logical conditions in the foot and lower limb length dis-
crepancy [27] were excluded from this study. This study 
was approved by the Ethics Committee of the University 
of Social Welfare and Rehabilitation Sciences (Code: 
IR.USWR.REC.1399.135).

Negative casting was performed for manufacturing cus-
tom-mold foot orthoses for all study participants in the 
none weight-bearing and neutral position of the subtalar 
joint [24]. In addition to medial longitudinal arch sup-
port, the medial heel skive technique was applied to the 
positive cast. This attempt was achieved by making an 
even surface ellipse with a 4-mm depth having a 15° an-
gle with forefoot medially. The edges of the ellipse were 
rounded to keep the circled shape of the heel and not to 
irritate individuals› feet [23]. The main insole was made 
from 3-5mm (according to individuals weight) poly-
propylene thermoplastic sheet manually molded on the 
positive cast after warming up. Foot orthosis had an infra 
malleolar trim line and ≥18 mm height of the heel cup to 
properly control the subtalar joint. Polypropylene shell 
was anteriorly extended just proximal to the metatarsal 
heads [23, 28, 29]. The final free orthotic insole had a 
Varus wedge inside the heel cup. This measure aimed to 
control subtalar pronation as well as medial longitudinal 
arch support (Figure 1). The study participants were re-
quested to put the insole in their laced sports shoes and 
use the insole 6-8 hours per day to be effective [30]. The 
following mearing tools were employed in this research:

Foot posture index with 6 items: Talus head palpation, 
supra, and infra lateral malleolar curvature, the inver-
sion/eversion of the calcaneus, bulging in the talonavicu-
lar joint, the congruence of the medial longitudinal arch, 
and the abduction/adduction of the forefoot was used to 
assess foot pronation. Moreover, -2 to +2 points can be 
dedicated to each item; thus, the total score ranges from 
-12 to +12.0 score, indicating normal foot; tending to – 
scores reflects supinated foot, and + scores represent pro-
nated foot [31]. Individuals obtaining +6 or more posi-
tive foot scores were considered as flat feet and entered 
this study [24]. The mobility of the flat foot was checked 
by tiptoe test when having arch height back by standing 
on toes [13].

For assessing physical function in the examined flat feet 
participants, the Foot and Ankle Ability Measure (FAAM) 

was used. Self-Reported FAAM questionnaire contains 2 
parts; Activities of Daily Living (ADL) and SPORT with 
foot and ankle functions having 5-option assessing the 
difficulty of each function. The study participants should 
describe the difficulty of functions from no difficulty con-
dition to unable to do. Furthermore, 21 items belong to 
ADL, such as standing, walking, using stairs, and squat-
ting. Besides, there are 8 items for sports activities that 
require higher levels of physical activity, such as running, 
jumping, and landing. Each item is dedicated 0 to 4 scores 
with higher scores reflecting greater foot and ankle abil-
ity, i.e., reported in percentage. The study participants are 
also given a total percentage, ranging from 0 to 100 to 
their current level of function at the end of each part. They 
also define their overall level of function at the end of the 
questionnaire in 4 conditions, as follows: normal, nearly 
normal, abnormal, or severely abnormal. The validity and 
reliability of the FAAM were supported in previous stud-
ies [32]. The research participants’ foot and ankle func-
tion was assessed at the beginning of the study when no 
foot orthosis was used and at the end of the study (after 6 
weeks of using orthotic insole) [24].

The software SPSS v. 22 was used for data analysis. The 
normal distribution of the collected data was checked by 
the Shapiro-Wilk test. The comparison between pretests 
and posttests data was performed by Paired Samples t-
test for normally distributed; nonparametric Wilcoxon 
test was applied for analyzing the data without normal 
distribution.

3. Results

In total, 18(8 males & 10 females) flexible flat feet 
adults with an foot function index (FPI) of more than 
+6; a Mean±SD age of 33.11±13.42 years, weight: 
70.8±16.59 kg, and height: 168±9.73 cm participated in 
this study (Table 1). The Mean/Mode±SD of the physi-
cal function variables in pretests and posttests, with the 
test of normality of data distribution are listed in Table 
2. This study investigated whether the custom-mold or-
thotic insole with medial heel skive technique improves 
physical function in adult flexible flat feet individuals 
after 6 weeks or not.

According to Table 3, the ADL score and the total per-
centage were significantly increased in the study par-
ticipants (P<0.01). A significant increase was also de-
tected in the sport part of the functions, both in scores 
(P<0.05) and percentage (P<0.01). The description of 
foot and ankle function level (from severely abnormal to 
normal) was improved as well (P<0.01) (Table 4). The 
pretest and posttest data were compared by the nonpara-
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metric Wilcoxon test. This was because of the abnormal 
distribution of the data in variables; however, the sport 
function scores presented a normal distribution and were 
compared by Paired Samples t-test. The P-value for the 
t-test was below 0.05; for the Wilcoxon test, this value 
was below 0.01, suggesting a significant difference be-
tween the pretest and posttest data, which compares 
function level descriptions before and after using foot 
orthosis (Table 4). As a result, there was a foot and ankle 
function improvement in the study subjects.

4. Discussion

The present study aimed to investigate physical func-
tion in flat foot individuals after using orthotic insoles 
with medial heel skive technique for 6 weeks. According 
to the obtained results, foot and ankle function scores in 
ADL significantly increased from 83.73 to 98.25; the per-
centage given to these functions significantly increased 
from 76.11% to 96.5% as well. The SPORT functions 
(activities with a higher level of difficulty) score signifi-
cantly increased from 77.63 to 95.11. The total percent-
age given to these functions by individuals also signifi-
cantly increased from 70% to 92.06%. The description 
of foot and ankle function levels was also significantly 
improved. According to Table 4, initially, 22.22% of the 

research participants reported their foot function normal, 
and the rest 55.56% and 22.22% reported their function 
level nearly normal and abnormal, respectively. After 6 
weeks of using the orthotic insole, there was a 5.56% 
report for nearly normal and 94.44% of the study par-
ticipants reported their foot function as normal (Table 4). 
Thus, we can suggest that physical function may be ap-
proved by this technique.

The current study results found were limited to this 
study and its method. Among the techniques introduced 
to control subtalar pronation, such as Blake’s inversion 
technique [33], root model [34], and University of Cali-
fornia Berkeley Laboratories (UCBL) orthosis [35], the 
medial heel skive was introduced by Kirby [23]. UCBL 
foot orthosis keeps subtalar joint in neutral position hav-
ing high medial and lateral extended trim line [35]. The 
Root model also was introduced intending to keep the 
heel in a vertical position by making a vertical heel in the 
positive cast [35]. Blake’s technique puts the heel cup in 
a varus position by angling it medially; however, some-
times, the rounded shape of the heel in individuals and 
heel sliding prevents the subtalar joint from remaining in 
a Varus position [33]. For further controlling pronation, 
medial wedges are also added under the heel or along 
with the insole [29]. 

Table 1. Demographic information of the study participants 

MaxMinMean±SDVariables

571833.11±13.42Age, y

1004370.98±16.59Weight, kg

182153168±9.73Height, cm

12+7+8.28±1.45FPI

Figure 1. The orthotic insole used in this study
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According to the comparative studies, insoles with me-
dial wedges are more effective in controlling pronation, 
compared to insoles with a heel in a neutral position [36]. 
Kirby claimed that along with decreased modification in 
the positive cast, medial heel skive presents a better ef-
fect in controlling foot pronation [23]. Orthotic insole 
with medial heel skive will have a Varus wedge just in-
side the heel cup. Moreover, medial heel skive displaces 
the vertical force applied from the heel cup to subtalar 
joint to correct foot pronation. By displacing the correct-
ing force more medially, the supinator torque generated 
over the pronated subtalar joint becomes stronger due to 
lengthening of the orthosis force [23]. 

Comparing this technique to the previously introduced 
techniques may further support the effectiveness of add-
ing medial heel skive to orthotic insoles; we can observe 
function improvement in studies using orthotic insoles 
without medial heel skives, such as those by Taspinar 
and Arastoo. However, flat feet function was assessed by 
different means in these studies [18, 19]. Arastoo mea-
sured forces during vertical jumping using a force plate 
[19]. FAAM with limited use in flat feet interventions 
was applied in this study. Taspinar and Bahramian stud-
ied function by FFI and FAOS questionnaires, respec-
tively, which reported improved function [18, 24].

The materials used for manufacturing orthotic insole 
may also be effective on flat feet function. Huang used 

Table 2. Descriptive statistics and the test of normality of the physical function variables

Characteristic
Pretest Posttest

Mean/Mode±SD Shapiro-Wilk Mean/Mode±SD Shapiro-Wilk

ADL score 87.73±12.31 0.002 98.25±3.48 0.0001

ADL % 76.11±14.09 0.082 95.11±6.53 0.001

SPORT score 77.63±16.44 0.196 96.5±5.93 0.0001

SPORT % 70±20.22 0.709 92.06±14.42 0.0001

Function defining 3 (nearly normal) 0.69 0.002 4 (normal) 0.24 0.0001

Table 3. Comparing results of the function variables after 6 weeks using orthotic insole 

Variables
Mean/Mode±SD

Mean Difference P 
Before After

ADL score 83.73 12.31 98.25 3.48 14.52 0.000

ADL % 76.11 14.09 96.5 5.93 20.39 0.000

SPORT score 77.63 16.44 95.11 6.53 17.48 0.000

SPORT % 70 20.22 92.06 14.42 22.06 0.001

Function description 3
(nearly normal) 0.69 4

(normal) 0.24 - 0.001

Table 4. Describing foot and ankle function levels before and after using orthotic insole

Function Levels Normal Nearly Normal Abnormal Severely Abnormal

Before 22.22% 55.56% 22.22% 0

After 94.44% 5.56% 0 0
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hard arch supports walking uphill with the orthotic in-
sole, i.e., harder, compared to walking without insoles 
or downhill walking [22]. Hard thermoplastic insole 
significantly improved flat feet function in this study; 
however, the mean score failed to reach 100. Thus, in-
vestigating the effect of this technique by different insole 
materials may be necessary. Such an attempt may help 
to examine the material effects on improving function 
with the foot orthosis. Further studies with larger sample 
sizes are also suggested to make the results of this study 
extendable to the whole population.

5. Conclusion

According to this study, custom-mold orthotic insole 
with medial heel skive technique may significantly im-
prove the ability of foot and ankle in physical functions, 
in ADL and SPORT after 6 weeks using orthotic insole. 
Thus, an orthotic insole with this technique may be rec-
ommended as an orthotic treatment option to improve 
the disordered physical function of the foot and ankle in 
a flexible flat foot.
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