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DIAGRAMS 



DIAGRAM I Comparison of past published wear pattern 
sketches 
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DIAGRAM 2 Sequence of progression of the research 

Phase Methodolo Methods Findings 

Consensus survey Delphi technique Wide ranges of patterns can 
ö be associated with single foot 

pathologies 

Cý 
Ü 

Patterns can be described and 
compared instrumentally 
using focal point concept 

4 
Surveys Questionnaire Hierarchy of wear influence 

0 (with inductive analysis) factors suggested - 
... 

1. Primary walking intention 
En $. -' 2. Foot pathology 

3. External factors 
(in descending order of 
influence) 

4 
------- --------"-------------------------------------------------------- Consensus survey Delphi technique -------------------------------------------- Broad agreements only 

ap achieved 

Challenge to previous 
definitions 

Case study Inter-observer High levels of agreement seen 
observation reliability trials through Delphi focusing 

-------- --------------------------------------- -------------------------- 
exercise and expert selection 

--- ---------------------------------------- 

4 
bp Case study Structured Focal point concept validated 

observation M 
Model of influence validated 

Cd Semi-structured and expanded 

P-4 
interview 
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DIAGRAM 3 Instrument for the description and comparison 
of shoe wear patterns 
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DIAGRAM 4 Blank outsole outlines which participants 
provided wear pattern depictions on 

AaeociateJ State Aesociatea State Aa oaiated State Aseooiated State 

Aeeooiated State Associated State As8oaiateä State Associated State 
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DIAGRAM 6 Examples of breakdown of patterns into pattern 
components 

Rearfoot Varus pattern examples prior to separation into pattern components (with 
components numbered prior to separation) 

"Lw 

, "t 

Pattern components derived from partition of the above patterns 

5 

1,2,3, etc. = pattern component numbers 
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DIAGRAM 7 Similarities observed between the locations of 
wear pattern components of the shoe outsole 

= Focal points, i. e. positions suggested within pattern components 
from which the areas of wear appeared to have spread. 

1,13,2 0, etc. = Common numbers across patterns suggest common 
focal point positions. 
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DIAGRAM 8 Example of instrument in use with pattern 7 
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DIAGRAM 9 Collation card used for data analysis 

I/D (e. g. HR 48/3) 
Sub Theme 
(e. g. Abducted gait)_ 
FPCode 
(e. g. 11911611712 0) 
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DIAGRAM 10 Factors considered when contemplating 
functions associated with wear patterns within a known context 

In order to classify foot function the following aspects were considered : 

ASPECT FOR CENTRAL ADDITIONAL 
CONSIDERATION MINUS DESCRIPTION PLUS COMMENT 
Gait Angle Adducted Normal Abducted 

Rearfoot Inverted Normal Everted Everted = 
Inclination Unstable 

Forefoot Inverted Normal Everted Everted = 
Inclination Unstable 

Heel to Forefoot Low Normal High 
Angle 
Torsional Effects Adductory Normal Abductory 

Twist Twist 
Forefoot Concave Normal Convex 

Curvature 
Anticipated No t anticipated 

Restrictive (Pathology allows Submissive (Pathology allows 
effect by causing deviation) effect through excessive 

DIRECT passivity) 
PATHOLOGICAL Corrected Controlled (indirect Accommodated (no 

EFFECT (Opposing sign sign through other sign - anticipated) 
through foot aspect of foot 
attempting to do attempting control) 
the opposite) 

(This system may have the potential to form the basis of a sub-classification 
system for the podiatric description of states affecting the foot). 
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DIAGRAM 11 Basic model of hierarchical relationship of shoe 
wear influence 

Source of influence Descending order of influence 

Primary walking intention 
No 

Foot pathology 

External factors 
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DIAGRAM 12 Shoe wear pattern influences 

All structuraVtunctlonal 
aspects of foot or galt 

Economic factors 

Psychological status of wearer 

Cross pathological condition 

Multiple purpose of shoe 

Weight of wearer 

Shoe materials (sole differences) 

Influence of heavy wear 

Specific purpose of shoe 
(i. e. Sports. occupational or activity - specific) 

Habit 

Fit (and size match) of shoe 

Shoe materials (abrasion resistance) 

Last shoe is built on 

Style of shoe 

Predominant surface shoe is worn on 

Manufacturing Characteristics of shoe sole 
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DIAGRAM 14 Model of shoe wear pattern influence 

Non-confounding variables 
(influence amount of wear) 

i 

Shoe Wear 

4 Confounding variables 
(influence form of wear) 

y 1 Primary walking intention 
r INTRINSIC 

VARIABLES 
. - 

o 

2 Foot pathology 

A 

y 3 External influence and non-walking function Vý$LES 
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GRAPH 3 Hidden levels of focal point consensus in Delphi 
round 2, section 1 
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GRAPH 3- contd. 
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GRAPH 3- contd. 
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GRAPH 5 Comparison of focal point agreements between 
pathologies common to sections 1 and 2, Delphi round 2 
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GRAPH 6 Delphi round 3, section 1 face consensus achieved 
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GRAPH 7 Delphi round 3, section 1- comparison of face level 
consensus with round 2, section 1 

Pattern 1 Pattern 2 

lo(M 

40% 

20% 

0% 

Pattern 3 11 Pattern 41 

Pattern 5 
11 

Pattern 61 

1aoý 
y: r 

vrnatarý 

loý 

70'M. . 

Ow .. 

yr . obp.. 

I Pattern 711 Pattern 81 

100% 

ODII 

Pdhobpr 

Pattern 9 11 Pattern 10 

m% 

Pr aýpb. 

1000% 

800% 

40 
W0% ,W 0% 

a-1 
4/ loll 

e, 1ý 

P. B. bgw 

221 



GRAPH 8 Delphi round 3, section 1, focal point consensus 
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GRAPH 8- contd. 
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GRAPH 12 Delphi round 3, section 2- comparison of focal 
point consensus with round 2, section 2 
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GRAPH 16 Highest levels of consensus reached in pre-validation 
Delphi round 6 for conditions/states considered 
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TABLES 



TABLE 1 Pathologies for which wear patterns were given by 
Delphi round 1 participants 

Pathology No. responses Pathology No. responses 
Calcaneo- 

valgus/pronated foot 

12 Charcot-Marie-Tooth 

disease 

I 

Hallux rigidus 5 Claw toes 1 

Rearfoot varus 4 Foot drop 1 

Hallux valgus 3 Forefoot varus 1 

Parkinsonism 3 Freibergs infraction 1 

Ankle equinus 2 Genu valgum I 

Forefoot valgus 2 Genu varum 1 

Hemiplegia 2 Hammer 2nd toe 1 

In-toed gait 2 High stepping gait 1 

Pes cavus 2 H'mobile 1st and 5th 

mets. 

1 

Retracted toes 2 Metatarsus adductus 1 

Severs disease 2 Out toed gait 1 

Talipes equino varus 2 Rheumatoid arthritis 1 

Ataxic gait I Short Ist metatarsal I 

Charcot joint 1 
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TABLE 3 Patterns for which additional pathologies were 
suggested in Delphi round 2 

Pattern reference Additional suggested causative conditions 

1 Partially compensated rearfoot varus 

Ankle equinus 
3 

Hallux rigidus 

Hallux abductor val us 

5 Pes cavus 

6 Hemiplegia 

Forefoot varus 
10 

Rearfoot varus 

Normal foot 
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TABLE 4 Anatomical references for focal codes - the positions 
from which outsole wear would spread 

Focal code no. Anatomical area represented by focal code 

1 Posterior lateral heel 

2 Posterior heel 

3 Posterior medial heel 

4 Medial heel 

5 Central heel 

6 Lateral heel 

7 Anterior lateral heel 

8 Anterior central heel 

9 Anterior medial heel 

10 Anterior inner longitudinal arch 

11 Centre of foot 

12 Base of 5th metatarsal 

13 5th metatarso-phalangeal joint 

14 4th metatarso-phalangeal joint 

15 2nd/3rd metatarso-phalangeal joint 

16 1st metatarso-phalangeal joint 

17 lsttoe 

18 Tip of 5th toe 

19 Tip of 4th toe 

20 Tip of 1st Toe 

21 Tip of 2nd, 3rd and 4th Toes 
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TABLE 5 Areas covered by section 1 patterns, Delphi round 2 

Pattern Anatomical areas involved (with code) Focal code combination 

1 Posterior/lateral heel area (1. ) 1/16/17/20 
1st metatarso-phalangeal joint (16. ) 
1st toe (17. ) 
Tip of 1st toe (20. ) 

2 Tip of 5th toe (18. ) 1/13/14/15/16/17/18 
1 st toe (17. ) 
1st metatarso-phalangeal joint (16. ) 
2nd/3rd metatarso-phalangeal joint (15. ) 
4th metatarso-phalangeal joint (14. ) 
5th metatarso-phalangeal joint (13. ) 
Posterior lateral heel area (1. ) 

3 lsttoe (17. ) 1/15/17 
2nd/3rd metatarso-phalangeal joint (15. ) 
Posterior lateral heel area (1. ) 

4 Tip of2nd, and 3rd toes (21. ) 1/13/18/19/20/21 
Tip of 1st toe (20. ) 
Tip of 4th toe (19. ) 
Tip of 5th toe (18. ) 
5thmetatarso-phalangeal joint (13. ) 
Posterior lateral heel area (1. ) 

5 Tip of 1st toe (20. ) 1/13/15/20 
2nd/3rd metatarso-phalangeal joint (15. ) 
5thmetatarso-phalangeal joint (13. ) 
Posterior lateral heel area (1. ) 

6 Tip of 4th toe (19. ) 6/13/18/19 
Tip of 5th toe (18. ) 
5thmetatarso-phalangeal joint (13. ) 
Lateral heel area (6. ) 

7 Tip of 2nd, and 3rd toes (21. ) 15/21 
2nd/3rd metatarso-phalangeal joint (15. ) 

8 Tip of 1st toe (17. ) 1/13/14/15/17 
2nd/3rd metatarso-phalangeal joint (15. ) 
4th metatarso-phalangeal joint (14. ) 
5thmetatarso-phalangeal joint (13. ) 
Posterior-lateral heel area (1. ) 

9 Tip of 1st toe (20. ) 1/13/14/15/17/20 
1st toe (17. ) 
2nd/3rd metatarso-phalangeal joint (15. ) 
4th metatarso-phalangealjoint (14. ) 
5thmetatarso-phalangeal joint (13. ) 
Posterior-lateral heel area (1. ) 

10 Ist toe (17. ) 6/15/16/17 
1st metatarso-phalangeal joint (16. ) 
2nd/3rd metatarso-phalangeal joint (15. ) 
Lateral heel area (6. ) 
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TABLE 6 Areas covered by section 2 pattern components, 
Delphi round 2 

Component no. Focal code Component no. Focal code 

1 20 14 

2 17 15 1 

3 16 16 20 

4 16 17 19 

5 16/17/20 18 13/14/15/17/20 

6 13/14/15/16/17/18/ 
19/20 

19 16 

7 13/14/15/16 20 13/14 

8 15 21 1 

9 9 22 16/17 

10 7/8/9 23 13/ 18 

Il 4 24 6 

12 3 25 1 

13 2 
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TABLE 8 Delphi round 4- respondent comments 

Section Pattern/ Comment Classification of 
component comment 
no. 

Feedback N/A "Thank you for allowing me to Personal interest in the 
participate, I've found it very study. 
stimulating and interesting. " 
"The concluding comments Expression of support 
appear to be a very healthy for the conclusions 
conclusion. " 

9 "Associated with pronation" Reinforces personal 
pattern interpretation 
belief. 

2 14 "Associated with pronation" Reinforces personal 
pattern interpretation 
belief. 

2 15 "Associated with pronation" Reinforces personal 
pattern interpretation 
belief. 

2 22 "Associated with condition" Reinforces personal 
pattern interpretation 
belief. 

Feedback N/A "Completion did take a little Alludes to difficulty of 
longer than a few minutes! " required task. 

"Results should be nteresting. " Personal interest in the 
study. 

Feedback N/A "I think the statement in no. 8 Refers to the potential 
is very significant and... " for many influences to 

affect shoe wear 
patterns. 

"... that the sole and upper 
Refers to the effect of 

materials are very important as 
the foot on other 

well. " components of the 
shoe. 

"A soft foam rubber type sole I 
think will give much more 

Refers to material 
information than a hard leather influence on wear 

" sole. pattern clarity. 
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TABLE 17 Levels of support offered by named variables for 
function categories suggested with pronation 

Pattern ref. Named variable I Level of 
support 

Pattern 
ref. 

Named variable Level of 
support 

1. Heel equinus causing centralised heel contact and later pronation to compensate 
PRON 43/3 Intoed gait NC PRON 34/1 Pro n. from h. s. NC 

PRON 18/2 Equinus DS PRON 23/2 Severe. Fixed NC 

PRON 44/2 Rearfoot val us IS PRON 50/2 Comp. ll'bobile Is 

PRON 53/4 Red. STJ movement NC PRON 482 Genu val um IS 
2. Foot pronated prior to heel strike and throughout stance 

PRON 51/4 Heel e q. Mid-tarsal pron. NC PRON 612 Fixed pron. DS 

PRON 18/3 Pron. from h. s. DS PRON 20/3 F'fvarus NC 
PRON 14/2 Rigid DS PRON 16/2 Pes lanus DS 
PRON 8/3 F'f varus NC PRON 28/2 Pes planus DS 
PRON 17/2 Pron. from h. s. DS PRON 51/2 Rearfoot val s+ pl. fl. 1" ray IS 

PRON 11/2 Rearfoot val us IS PRON 2/2 Severe IS 
PRON 5/2 Rearfoot val us IS PRON 15/2 Severe IS 

3. Foot pronated prior to heel strike with attempt to recover via supination 
PRON 13/2 H'mobile 1" ray NC PRON21/3 Severe with MPJt involvement NC 

PRON 21/2 Severe ron. from h. s. DS PRON 31/3 Pron. from h. s. DS 
4. Foot pronates rapidly and remains pronated throughout stance 

PRON 54/4 Fixed DS PRON 54/3 Pron. from h. s. DS 
5. Foot pronates rapidly on contact and attempts to recover via forefoot supination 

PRON 26/2 Tib. sesamoiditis IS PRON 26/3 Abductory twist NC 
6. Foot contacts normal) with mid-stance pronation and no attempt to recover 

PRON47/4 Hypermobile NC PRON 34/4 Fully com . 
NC 

PRON52/2 Comp. Rearfoot varus DS 
7. Foot contacts normally with late onation 

PRON 34/3 Partially comp. NC PRON 21/4 Abducto twist NC 
PRON 50/4 Partially comp. NC PRON 21/1 Late 2nda ron. DS 

8. Foot contacts normally with late pronation and altem to stabilise via functional hallux limitus 

PRON 32/2 Functional hallux limitus DS PRON 35/2 Abductory twist NC 

PRON 462 Rolling off med. border IS PRON 31/2 Abductory twist NC 

PRONI 1/4 Comp. Rearfoot and RF varus NC PRON 20/2 Abducted gait NC 

PRON 43/1 H'mobile 1" ray IS PRON 24/2 11. lim. + d'flexed 1" met. DS 

PRON 37/2 Abductory twist NC PRON54/2 li'mobile IS 

PRON 11/3 Abductory twist NC 
9. Heel equinus causing no heel contact and later onation to compensate 

PRON47/3 Pron. t' foot IS PRON 12/2 Comp. Is 

PRON 32/3 Pron. from h. s NC 
10. Heel equinus causing no heel contact and later abductory twist to compensate 

PRON 32/4 Abductory twist DS PRON 22/2 H'mobile 1" ray NC 

PRON 5/3 PI. fl. 1" ray NC PRON 17/3 Abducto twist DS 

11. Foot lands in inversion to compensate for pronation and remains inverted throughout stance 
PRON 34/2 Rearfoot varus DS 

12. Foot lands in inversion to compensate for pronation, then later pTonated fully 
PRON 51/1 Severe NC PRON 43/2 Severe IS 
PRON 51/3 Rearfoot varus+ pl. fl. 10 ra DS PRON 50/3 HAV NC 

13. Foot inverts on heel strike, then later onates fully 
PRON 28/4 Equinus. Full com . 

NC 
14. Foot in fixed pronation and walking on heels in abduction with early lift 

PRON 25/2 Comp. rearfoot varus IS 
15. Abductory twist 

PRON 42/2 D'flexed 1"+5 MPJts NC PRON 11/3 Abductory twist DS 
PRON 8/2 PI. fl. 2"+3"' MPJts NC PRON 53/2 Pl. fl. I" ray NC 
PRON 16/3 Partial comp. IS PRON 20/2 Abducted gait IS 

PRON 35/2 Abductory twist DS PRON 31/2 Abductory twist DS 
PRON 43/1 H'mobile 1' ra NC PRON 24/2 H. Lim. + d'flexed 1" met. IS 

PRON 37/2 Abducto twist DS 
16. Foot abducted 

PRON 34/4 Fully comp NC PRON 43/1 H'mobile 1" ray NC 

PRON52/2 Comp. RF varus NC PRON 35/2 Abductory twist IS 

PRON 51/1 Severe NC PRON 37/2 Abductory twist IS 

PRON 35/3 Arthritis NC PRON 11/3 Abductory twist IS 

PRON 31/2 Abductory twist IS PRON 50/3 HAV is 

PRON 542 ti'mobile NC 

(DS = Direct support IS = Indirect support NC = Not contradicted C= Contradicted) 
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TABLE 18 Levels of support offered by named variables for 
function categories suggested with hallux rigidus 

Pattern ref. Named variable I Level of 
support 

Pattern 
ref. 

Named variable Level of 
support 

1. Classic hallux rigidus function 

HR 16/2 Pain in hallux IS HR 26/2 PI. fl. 5 ra NC 
HR 51/2 Pain in hallux, 5 +MPJt 

loadin ff inv. varus 
DS 1IR 29/2 Partial comp NC 

HR 25/2 5` MPJt loadin IS HR 20/2 Equinus NC 
HR 42/2 Forefoot inv. varus DS 

2. Abducted gait 
HR 32/4 Abducted gait DS 

3. Pronation with abducted gait 
HR 48/3 Abducted gait DS HR 31/2 Fixed Tearfoot deformity NC 
HR 12/2 Excessive pron. DS 

4. No medial or lateral deviation from normal gait pathway 
HR 14/2 Large exo. 1" met. NC 11R 5/2 Excess wear prox. phal. I med. IS 
HR 11/3 IPJt extn. IS HR 8/2 Os. arthritis NC 
HR 14/1 IPJtextn. IS 

5. Abducto twist 
HR 23/I Adducted gait C HR 46/2 Abducto twist DS 
HR 32/2 Abductory twist DS HR 50/2 Overloaded 2 MPJt IS 

6. Compensatory supination/inversion of the foot 
HR 5/3 Supination DS HR 5312 Pain in hallux is 
HR 11/2 Supination DS HR 31/3 PI. fl. Ist is 

7. Forefoot inversion 
HR 32/3 Late lat. load transfer IS 

8. Abducted gait with eversion 
No variables named with patterns suggesting this function 

9. Adducted gait 
HR 48/4 Adducted gait DS 

10. Stamping gait 
No variables named with patterns suggesting this function 

11. Adductory twist 
No variables named with patterns suggesting this function 

12. Calcaneal gait 
HR 32/4 Abducted gait NC 

13. Walking predominately on heels 
HR 32/4 Abducted gait NC 

14. Vertical toe off 
No variables named with patterns suggesting this function 

(DS = Direct support IS = Indirect support NC = Not contradicted C= Contradicted) 
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TABLE 19 Levels of support offered by named variables for 
function categories suggested with pes cavus 

Pattern ref I I Named variable Level of 
support 

Pattern 
ref. 

Named variable Level of 
support 

1. Normal force pathway with increased forefoot loading and no toe off propulsion due to s cavus 
PC 13/1 Forefoot val s NC PC 48/3 Flexible 1" NC 
PC 182 Rigid 1. fl. 1"+5 MPJts DS PC 20/2 Shuffling NC 
PC 24/2 Rigid pl. fl. 1"+5 MPJts DS PC 54/2 Ca1c. cavus NC 
PC 42/1 Rigid NC PC 82 Some MPJt mobility NC 
PC 512 Pl. fl. 1 "+5 MPJts DS PC 62 Mobile l" +5 ras NC 
PC 22 Inc. V+ 5 ra angle DS PC 42/3 Fully comp. NC 
PC 26/3 Pl. fl. 2 IS PC 8/3 Trigger I" I5 
PC 55/2 Rigid NC PC 29/2 Comp. NC 
PC 42/2 Part. comp. NC PC 43/2 Flexible 1" NC 
PC 13/2 Prominent mets. DS PC 26/2 MP Elevatus DS 

2. Normal force pathway, forefoot loadin g, no toe off due to pes cavus+ no heel strike through dropped forefoot 
PC 46/2 Inc. shear IS PC 1/3 uinus. PI. fl. t'foot DS 
PC 5/2 Rigid NC PC 27/2 Short TA DS 
PC 54/3 Equino-cavus DS PC 13/3 F'foot equinus DS 
PC 5/3 With equinus DS 

3. Foot inverted throughout stance 
PC 51/4 Rigid sup. calc. DS PC 28/2 Polio/cva NC 

4. Foot inverted and abducted throughout stance 
PC 51/4 Rigid sup. calc. DS PC 282 Polio/cva NC 

5. Foot inverted on heel strike, normal force pathway 
PC 33/2 Rigid NC 11 1 

6. Normal heel strike, inverted forefoot 
PC 31/3 P1. fl. 1" NC PC 24/3 F'fe uinus+d'll. I"+5 mets. NC 
PC 152 Lat. bearing DS 

7. Normal or inverted heel, everted forefoot 
PC 12/2 Rigid NC PC 48/1 + RFV DS 
PC 1/2 Pl. fl. 1" ray DS PC 48/4 Abducted gait NC 
PC 28/3 Developed + clawing of toes NC 

8. Everted heel and forefoot 
PC 12/3 Flexible NC PC 51/3 PI. fl. 1 st DS 

9. Everted heel, inverted forefoot 
No variables named with patterns suggesting this function 

10. Feet abducted 
PC 12/2 Rigid NC PC 48/4 Abducted gait DS 

11. Feet adducted 
No variables named with patterns suggesting this function 

12. No heel strike due to dropped forefoot and inverted forefoot 
PC 322 Excess lat. load DS 

13. Dorsiflexion of foot with lead bearing (heavily) on heel 
No variables named with patterns suggesting this function 

14. No heel strike due to dro d forefoot and inverted heel 
PC 47/3 Rigid + abd. twist NC PC 47/4 Abd. twist NC 

15. Abductory twist 
PC 47/3 Abt. Twist DS PC 222 Mobile NC 
PC 47/4 Abd. twist DS 

16. Adductory twist 
PC 53/2 Comp. NC 

17. Shuffling gait 
No variables named with patterns suggesting this function 

18. Foot placed down and lifted vertically, with dragging of toes at toe off due to retraction 
PC 47/2 Pronation NC 

(DS = Direct support IS = Indirect support NC = Not contradicted C= Contradicted) 
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TABLE 20 Levels of support offered by named variables for 
function categories suggested with rearfoot varus 

Pattern reL I Named variable L Level of 
support 

Pattern 
ref. 

Named variable Level of 
support 

- 1. Foot inverted on heel strike, remaining inverted thron hout 
RFV 24/2 Part. comp. + 1. I 1" NC RFV 16/2 Part. comp. NC 
RFV 52/4 Rigid DS RFV 48/1 Rigid DS 
RFV 35/2 Part. comp. NC RFV 52/3 Part. comp. NC 
RFV 53/4 V. little comp. DS RFV 20/3 Abducted gait NC 
RFV 53/2 Part. comp. NC RFV 122 Comp. C 

2. Foot inverted on heel strike, reverting to normal inclination at forefoot 
RFV 53/3 Pl. fl. 1" ray DS RFV 34/3 Part. comp. DS 
RFV 26/3 Uncom .+ pl. fl. Ist DS RFV 1/1 Co p. by STJ pron. DS 
RFV 24/2 Part. comp. + pl. fl. 1' met. DS RFV 42/2 Comp. DS 
RFV 2/3 Part. comp. DS RFV 24/1 Comp. DS 

3. Foot inverted on heel strike, followed b pronation 
RFV 18/2 Pl. fl. 1 ray IS RFV 52 Comp. DS 
RFV 34/4 Comp. DS RFV 51/2 Comp. STJ pron. DS 
RFV 112 Comp. SD RFV 522 Comp. DS 
RFV 12 PI. fl. 1°ra IS 

4. Foot inverted throu ghout with abduction 
RFV 34/2 Fixed RFV DS RFV 202 Abd. Gait. E uinus DS 
-RF--V52/4 Rigid DS RFV 3I2 Abd. twist IS 
RFV 35/2 Part. comp. NC RFV 48/1 Rigid DS 
RFV 53/4 V. little comp. DS RFV 52/3 Part. comp. NC 
RFV 53/2 Part. comp. NC RFV 12/2 Comp. NC 
RFV 35/3 Comp. RFV 20/3 Abd. gait DS 

5. Foot inverted throughout stance with abduction and walking on heels 
RFV 8/2 Part. comp. NC 

6. Foot inverted throughout with adduction (intoeing) 
RFV 34/2 Fixed RFV DS RFV 52/4 Rigid NC 

7. Foot ronated prior to heel strike and throughout stance 
RFV 11/3 Comp. IS RFV 33/3 Comp. is 
RFV 7/2 Pl. fl. 1" my RFV 55/2 Part. comp. is 
RFV 18/4 Comp- IS RFV 28/3 Comp. Is 

8. Foot lands in pronation, then transfers to inversion to compensate 
- V3 1/3 Pron. from h. s. DS RFV 51/3 O'loaded 2 MPJt NC RF 

9. Foot lands in inversion, the pronates with abducto twist to compensate 
RFV 18/3 Part. comp. IS RFV 13/2 Flexible ffoot NC 
RFV 23/2 Part. comp. IS RFV 5/3 Part. comp. is 
RFV 54/3 Part. comp. IS 

10. Inversion with heel equinus leading to no heel strike and pronation 
RFV 6/1 Comp. IS 

11. Inversion with heel equinus leading to no heel strike and compensation via abductory twist 
RFV 22/2 Comp. by STJ pron. IS RFV 32/2 Comp. IS 

12. Forefoot supination (or adductory twist) 
RFV 6/2 Part. comp. Rigid IS 

13. Compensatory eversion with abduction 
RFV 32/3 Comp. IS 

(DS = Direct support IS = Indirect support NC = Not contradicted C= Contradicted) 
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TABLE 21 Named variables repeated across patterns given 

Frequency of occurrence with named pathologies 
Named variable Pronation Hallux 

rigidus 
Pes cavus Rearfoot 

varus 
1. Abducted gait 1 2 1 2 
2. Abducto twist 8 4 2 1 
3. Adducted (intoed) gait 1 2 0 0 
4. Arthritis 1 1 0 0 
5. Calc. varus/inversion 2 0 2 0 
6. Comp. pes cavus 0 0 3 0 
7. Comp. pronation 3 0 0 0 
8. Comp. rearfoot varus 3 0 0 18 
9. D'flexed V+5 Mets. 1 0 1 0 
10. E uinus 3 1 7 1 
11. Fixed/severe pronation 19 1 0 1 
12. Forefoot inversion/varus 3 5 0 0 
13. HAV 1 1 0 0 
14. Hallux limitus 2 0 0 0 
15. Hypermobile I" ra 3 0 0 0 
16. Hypermobile pronation 3 0 0 0 
17. IPJt extn. 0 2 0 0 
18. Mobile pes cavus 0 0 3 0 
19. Overloaded 2" MPJt 0 1 0 1 
20. Painful hallux 0 3 0 0 
21. Part. comp. pronation 3 0 0 0 
22. Part. comp. rearfoot varus 0 0 0 15 
23. Pl. fl. Is' met/ray 4 1 3 6 
24. Rearfoot val us 4 0 0 0 
25. Rigid pes cavus 0 0 6 0 
26. Rigid pl. A ls` +5 MPJts 0 0 2 0 
TOTAL 65 24 30 45 

253 



"MI 
po 
C 

O 

CM 

O 

. mm 

a. R0 

OOW 
10 
CL) 

3.0 
IZ 
rA 

E 

O 
9.0 
Q 

Z 
N 
N 

w a 
F 

N 

6 de m fit' Q1 

ti 

9 
(fl C) (Z) CD ýo 

cÖ 
ö 

'C 

10 Q 

10 

cce 

Ö 

z 

V 
M ýO N Oý O 

00 

z 

V 
ö 

E 
iöö 

00 
W C7 LY u-, 

IT 
In 
N 



rA 

No 

O 

CI 
rw 

9.0 

O 

E 

aA 

u 
O 

u 

N 

W 
a 
F 

Ö O 

N 
V 

U 
ý 

p 
Ly" 

O " . 
S"ý 

U cý as n - 
O "j Ü V 2 

z 
0 ° 

M ýO N N ~ 

C14 



0 Ow 

zw 

4124 

.. r 

.. C 

CCi 

E 
W 

ce 

O 

W 
rpaý 
d 
F 

ö ö ö ý ö ö 

M M O .1 M 
M O '--r M N O M 

. 
1ý" h V'1 V') h to Vý 

(ý Ö N ýi ß+ Ö ýi c 1 

ö ö ö ö ö 
Vý ° 0, M M O 

N n O 
. 'ý"' N 

_ . q: r 

W ý Ö N Vý N ý 

ö ' 
ö ö ö 

N O N M O cf) 

.!: 
N h 4n 1n Vl V) 

ý--ý "--. N 
ý 

N 
ý 

O 
' 

M 
ý 

. sý W) in tn in tn 4n 
CIS 

P-4 N M Ö 

ö ö 
"' .' 

ö 

en , M O o ö 

.ý 
vl %n v) Vl V') to 

ö ö ö 
° '' 

ý 

N t- 
N 

M 
- 

M 
O 

" 
° 

O 

. --+ 
M 
ý I-o 

N 

W N O -ý M 

I. Ö 
. 
ýý p 

d : v w - v ä a ) ß 

0 
N 



rA 

9.4 

c3 

^Cý 

.d 

Gl 

Ama 

E 
bA 

cr. y O 

In N 

W 
a 
F 

o o 0 
0 

o 
r. 0 

'T O, % 
C N 
N 

I r 
N mt 

ýO 
e 

N kn v) In lry tt*l 

N 'T O - N -O 

o 
C', 0 I 0 ö 

0 

M N N N -4 

N,, 
ö ö ö ö o 

c 

00 Cý 

N In W) N N 
.0 

N 00 O, 

"--ý N N - N 

W W') N I 
10 

%, o - j N N 

ca aý ý 

0., cn 
w 

ßr 

t- 
kn 
N 



v 
zw 9 9 

2 (Z 
O ý N ýt 

, 
A ° 0 0 0 0 2 2° O O O O 

-102 ZL D 

'ý C7 C7 'b C7 

po oýn U awn `'"o b 

Q" 
e 0 0 0 ° ä 

0 0 0 0 .0 
p" 

0 0 0 0 
0 

_o 
0 ° 0 

to. r. 0 t. 0 
o N. > 
. mo w .U > 

... 
ý 

2 ow 

eine cl 8 . o ` 0 
O N O -e M ß .9O M O - m ý :? O CD O O (D 

O aý ° U ° °. ý 

. JD 

z 

V1 cý 00 00 t- eh N M 0 0 0 0 
O O 

0 
O 
0 

fs, 

r ö ö ö 
ý ö ö ö 
O 0 mt c4 C> CD ýo C> 

;, ý a a a 
ä ä 

V 
0 9) 0 

N N 0 0 
- N m - - N cn - - N cn 

ö 0 0 a 

F 

00 
W) 
N 



O 
. tom 

u 
O 

Cý 
O 

u 

u 

u 
ce 

aý u 

aý 
"d 
C 

C 
cý 
ßW 
aý Rý 

0 

0 

cý 

O 
.., Gn ce u u 0 
ö 

Z 

N 
w a 

H 

W 

0 Poo 

0 

E 

V 

.a O 

O 
U r+ O O O 

V 

cd 

ö 

N 

to. i4 

N 

O 

N 
O 4.., 

O 

v) lz 

O 

z 

V 
ýO O O O 

0 

,'t A 

b .^ q V N 
.j 

N 
N 

8 

p +U 
CA 

ßý 

p2 

U 
pg 
ää 

O 

rýcý 
M'd 

a; cý 
p ýý U 
wäQý 

fV 



TABLE 28 Observer pairings to be used in the validation 
phase of the project 

Condition/state to be assessed Observer pairing selected for the 
assessment 

Lower limb pathology 1v2 
ILA pathology Iv4 
Foot type 1v4 
Heel pathology 2v4 
Forefoot pathology 2v4 
Hallux pathology 2v3 
Lesser toe pathology 2v4 
Whole foot pathology 2v4 
Ankle pathology 2v4 
Gait pathology 2v4 
Range ofjoint movement 2v4 
Shoe fit 1v3 
Shoe dimensions 1v4 
Shoe condition 2v4 
Amount of shoe wear 2v4 
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TABLE 29 The relationship of the research aims in the 
validation phase, to the analysis approach adopted 

Research aim Approach to meeting research aim 
Determine whether the f Show whether the wear pattern can be 
instrument can clarify, presented by the instrument for every item 
differentiate and show of footwear examined. Show reasons for 

similarities between shoe the id failing to present a pattern form. 

wear patterns in reality? f Determine whether different patterns are 
suggested between individuals and items of 
footwear by the instrument. Show reasons 
for differences occurring. 

Determine whether the f Show whether the overriding holistic 

model of wear influence function is suggested by the wear pattern 
is justified (i. e. is wear in within the given contexts and therefore 
reality fundamentally a whether patterns observed support functions 

product of holistic foot present in reality. 
function with foot 
pathology demonstrating f Demonstrate whether or not wear relates 
a lower influence than consistently and directly to foot pathologies 
primary walking when present. 
intention and external 
factors a lower influence f Determine what external variables have 
than foot pathology)? been present, whether these have influenced 

the wear pattern and under what 
circumstances this influence has occurred. 
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TABLE 30 Repeated wear pattern focal codes in footwear 
examined during the validation phase 

Footwear ite m refe rence 
2G .j N 

x 
N M 

x 
M oG 

N N 

j N 
N 

x 
N 
N 

a 
M 
N 

oe M 
N 

a 
N 

C4 
N 

.. a 
M 

oc 
M 

_j N 
M 

W 
N 
M 

-J M 
M 

cc +1 
M 

IlL x - - x x X x x x x x x x x x x x x x x 
IIR X - - x x x x x x K x x x x x x x x x x x 

12L - - - - - - - - - 
12R - - - - - - - - - 
13L x x - - x x x x x x x x x x x x x x x x x 

13R x x - - x x x x x x x x x x x x x x x x x 

y 14L x x x x X x x x X X x x x x x x x x 
ý 

14R x x - _ x x x x x x x x x x x x x x x x x 

3- 21L x x - - x x x x x x x x x x x x x x 

21R x x x x x x x x x x x x x x x x 

22L x x x x x x x x x x x x x x x x 
22R x x - x x x x x x x x x x x x x x 

Cd 231, x x x x x x x x x x x x x x x x 

23R x x x x x x x x x x x x x x x x 
p 
O 

24L x x x x x x x x x x x x x x x x 

(r., 24R x x x x x x x x x x x x x x x x 

31L x x x x x x x x K x x x x x x x x 

31R x x x x x x x x x x x x x x x x x 

32L x x x x x x x x x x x x x x x x x 

32R x x x x x x x x x x x x x x x x x 

331, x x x x x x x x x x x x x x x x 

33R x x 
_ _ 

x x x x x x x x x x x x x x x 

Key to table 

0= Focal code (i. e. pattern) match 

Focal code (i. e. pattern) mismatch 

= Could not compare due to legibility 
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TABLE 31 Comparison of level and type of external variables 
acting on different outsoles of footwear examined 

Footwear item present in 
External Left Righ t 
Variable 

N N N N M M M - s! j : -: 1 -: 
N N N N M M M 

Pain MPJt 1 - - - - - - - - - - 4 
Heelpain 4 - - - - - - - - 

- 

Bes oke insole 4 - - - 3 4 4 4 4 4 4 - - 3 4 4 
Rocker sole - - - - - - - - 4 4 - 4 

- 

Steel late - - - - - - - - - - 4 
Walkin 4 1 1 3 2 3 3 3 3 3 1 4 1 1 3 2 3 3 
Use outside 4 4 4 4 4 2 2 3 4 4 4 4 4 4 

.4 
2 2 

Stair use 1 - - - - 1 1 1 1 1 - 1 - - - 1 1 1 
Amount used 1 3 2 2 3 2 3 3 3 3 3 1 3 2 2 3 2 3 3 3 
Shoe stiffness 3 - - - - - - - 3 3 3 
Shoe feels too lar e 1 4 - - - - 4 4 - 3 3 1 4 - - - 4 4 - 
Hi swin - - - - - - - - - - 
Non-bes oke insole - 3 3 3 - - - - - - 3 3 3 
Wed e - 4 - - - - - - 
Drivin - 2 2 2 3 - - - - - - 2 2 2 3 - - - 
Standin - - - 1 2 - - - - 
Su ort - - 2 3 - - - - - - - 2 3 - - - - 
Plate in foot - - - - 4 4 4 - - - - - - 
Dancing - - - - - - 1 - - - - - - - 1 - 
Kneelin - - - - - 
General foot ain - - - - - 4 4 4 
Tce ain - - - - - 4 4 4 4 4 4 
Hi h heel - - - - - 
Thick sole - - - - - 
Shallow toe box - - - - - 
Shoe short - - - - - - - - - - - - - - 4 4 4 
Shoe too lon - - - - - - - - - - - - - - 
Inad uate idth 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
Too wide - - - - - - - - - - - - - - - - - 
Inad uate d th - - 4 4 4 4 4 4 4 - - - - 4 4 4 4 4 4 4 
Heel fit too loose - - - - - - - - - - - - - - - - - - 
Toe box tight - - - 4 4 4 4 4 4 4 - - - 4 4 4 4 4 4 4 

Key to scores allocated 

E= Variable not present 

1Q = Variable present/has been present to low degree 

2= Variable present/has been present to moderate degree 

3= Variable present/has been present to moderately high degree 

®= Variable present to high degree/permanently 
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TABLE 32 Comparison of type of internal variables acting on 
different outsoles of footwear examined 

Foot resent in 
Internal Variable Left Right 

1 2 3 1 2 3 
Genu Val um - - 
Tibial Varum 1/ 

- 
1 

Proration 47 
Abduction - 
Pes Planus It V 1( If 
Hallux Rigidus 
Hallux Limitus 
Elevated 1" toe 
Short 2° toe 
Minor pathology 4+5 
Clawed toes 
Pain in 1st toe 
Medial metatarsal pain 
Metatarsal area pain - � 

_ _ 
Calcaneal area pain 
Mid-foot area pain 
Reduced dors. /pl. ankle ROM 
Inverted calc. 
Everted calc. 
Increased forefoot inversion 
Increased 2' toe ROM 
Increased 3` toe ROM 
Increased 4 toe ROM 
Normal heel strike 
Lateral heel strike 
Lat/central heel strike 
Normal heel strike + rapid eversion 
Heel inversion 
Heel eversion 
Abducting of foot 

_ 
Foot straight 
Pronation 
H. Lim. Preventing pronation � _ - � _ _ H. Rig. preventing pronation 
Classic H. Rig. function 
Medial roll off 
Forefoot inverting throughout 
stance 
Inverted forefoot 
Incompetent 0 ray = 2°d toe-off - - � 

- - � 

(� = variable present -= variable not present) 
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TABLE 33 Comparison of observations with video frame 
analysis 

Function analysis 
Function being Podiatrist I Podiatrist 2 Video recorded 

assessed Observations Observations function 
Subject I (left Pronation Pronation Normal heel strike 
föot) Foot abducted Foot abducted with rapid heel 

Abductory twist Abductory twist eversion. 
Foot abducted. 
I lallux limitus 

--- 
in- ronation 

-restnU Subject 1 (right Lateral heel strike Lateral heel strike Normal heel strike 
foot) Foot straight Foot straight with rapid eversion, 

Abductory twist No abduction 
I lallux limitus 
restricting pronation 
with "classic" hallux 

rigidus function 
following 

Subject 1+ Pronation Pronation Normal heel strike 
footwear 1-4 (left) Foot abducted Foot abducted with rapid eversion 

Abductory twist Pronation restricted 
due to hallux limitus 

Subject I+ Lateral heel strike Lateral heel strike Foot inverted 

footwear 1-4 Foot straight Foot straight throughout stance. 
(right) Abductory twist with no medial ground 

contact 
Subject 2 (left) Lateral heel strike Lateral heel strike Foot abducted during 

Pronation Pronation stance, with inverted 
Abducted foot Medial roll off forefoot 
Medial roll off Clawing of toes 2 to 5 
Abductory twist Walks with I' 
Clawing of toes 2 to 5 elevated 

Subject 2 (right) Lateral heel strike Lateral heel strike Foot abducted with 
Pronation Pronation "classic" hallux 
Abducted foot Medial roll off rigidus function 
Medial roll off Clawing of toes 2 to 5 
Abductory twist Walks with l' 
Clawing of toes 2 to 5 elevated 

Subject 3 (left) Pronation Lateral heel strike Foot abducted and 
Abducted foot Pronation pronating during 
Medial roll off Medial roll off function 
Abductory twist 1" ray incompetence 
Walks with l' leading to toe-off via 
elevated the 2"' toe 

Subject 3 (right) Pronation Lateral heel strike Foot abducted and 
Abducted foot Pronation pronating during 
Medial roll off function 
Abductory twist 1" ray incompetence 
Walks with I" leading to toe-off via 
elevated the 2 "d toe 
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APPENDIX 1 Papers presented by podiatrists at forensic 
science conferences 

International Association for Identification, 79th Educational Seminar, July 24 - 30,1994, 
Phoenix, Arizona 

DiMaggio J., "The foot and shoe: an important but overlooked identification 
combination, " 
Gunn N., "Footwear identification proofs by pathology in leg or foot reflected into 
insole and outsole wear characteristics, " 
Vernon D. W., "The pathologies of the foot and gait and their effect on shoe wear 
marks, " 

International Association for Identification, 80th Educational Seminar, July 23 - 28,1995, 
Costa Mesa, California 

DiMaggio J., "Forensic podiatry, " 

International Association for Identification, 81st Educational Seminar, July 21 - 27,1996, 
Greensborough, North Carolina 

Vernon D. W., "Current findings in a Delphi study of shoe wear marks, " 
DiMaggio D., "Foot uniqueness and it's forensic applications: a preliminary study". 

International Association for Identification, 82nd Educational Seminar, July 27 - August 
1st, 1997, Boston, Massachusetts 

Vernon D. W., "Towards greater understanding of the interpretation, interrelationship 
and variables affecting shoe wear patterns". 

Canadian Identification Society Annual Conference, July 1- 5,1998, Kitchener, Ontario. 
Vernon D. W., "Forensic podiatry " 

International Association for Identification, 83rd Educational Seminar, July 19 - 25,19989 
Little Rock, Arkansas 

DiMaggio J., "Does the shoe fit? A podiatrists' view" 
Vernon D. W., Gunn N., "Forensic podiatry - an overview", (poster presentation) 

International Association for Identification, 84th Educational Seminar, July 11-17,1999, 
Milwaukee, Wisconsin. 

DiMaggio J. "Forensic podiatry and barefoot evidence examination". 
Gunn N., "The cats paw case" 
Vernon D. W., "An assessment of outsole wear patterns of footwear with common 
ownership" 

Forensic Podiatry/ Barefoot evidence Conference 2000, May 5-7,2000, Scottsdale, Arizona 
Gunn N., "A quarter century of pioneering in forensic podiatry" 
Dimaggio J., "What is forensic podiatry? The basics" 
Braver R., "Getting started -A new dimension in podiatry" 
DiMaggio J., "The specifics of forensic podiatry - protocols, procedures and the 
evaluation" 
Vernon W., "The shoe wear pattern project" 

International Association for Identification, 85th Educational Seminar, July 23 - 29,2000, 
Charleston, West Virginia. 

DiMaggio J., "Barefoot evidence - the forensic podiatrists role" 
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APPENDIX 2 Shoe wear and its' use in diagnosis, 1979: 
Salford College of Technology, Northern College of 

Chiropody - student information sheet 
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APPENDIX 3 Functional possibilities of the foot suggested to 
occur in association with hallux limitus/hallux rigidus 

Author 

Functional Dananberg Rzonka Sherman 
mechanism (1984) (1993) 

Pronation 
� (Payne and 

Dananberg, 1997) 

Pronation with 
abduction � 

Abducted gait 

, if 

Forefoot inversion 
(Forefoot Varus) � � 

(Dananberg, 1986) 

Supination 
� � 

Premature lift off 

(Dananberg, 1986) 

Vertical toe off with 
secondary bipedal � � 

stance (Dananbcrg, 1986) 

Hyperextension of 
I st interphalangeal 

joint 

�= function suggested by author 
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APPENDIX 4 Delphi round 1 package 

Delphi round 1 covering letter 

Podiatry and Chiropody Service 

Dear Sir/Madam 

CommunityHealth Sheffield 
Fulwood House 
Old Fulwood Road 
Sheffield 
S10 3TH 
0114 - 2716767 

I am a state-registered chiropodist conducting research into shoe wear patterns as part of 
the requirement for a M. Phil/Ph. D study at Sheffield Hallam University. I am 
collecting patterns of shoe wear patterns with a view to placing these on an instrument 

which could be used to translate the meaning of wear patterns when placed over a shoe 
sole outline exhibiting wear patterns. This has potential value in chiropody teaching, 
clinical diagnosis and in crime scene examination where worn shoe prints are found. 
The project is known as the SWAMP (shoe wear mark) project. 

The chosen technique for collecting wear patterns is by Delphi questionnaire to pull-in 
information that experienced chiropodists have on causes of shoe wear patterns. 
Participants would be required to sketch shoe wear patterns on sole outlines on an 
initial questionnaire and this information would be collated and presented to participants 
in order to arrive at a consensus regarding shoe wear pattern causes. Participants are 
required who have considerable clinical knowledge and experience. 

I am therefore writing to 10 heads of Trust podiatry/chiropody services and schools of 
podiatry to request participation in this questionnaire phase of the project. I would be 
grateful if you could choose a very experienced chiropodist from your staff to 
participate in the questionnaire rounds, giving them the enclosed explanatory notes and 
questionnaire to complete which can then be returned to me in the stamped, addressed 
envelope for collation. 

Thank you for your anticipated help in this project. 

Yours faithfully 

D. W. Vernon 
SWaMP Project Research Student 
Sheffield Hallam University. 
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APPENDIX 4- contd. 

Delphi round 1 enclosure list 

The questionnaire package contains the following : 

1. Covering letter 

2. Explanatory notes 

3. Example sheet 

4. List of structural/functional states of the foot and gait 

5. Questionnaire front sheet 

6. Questionnaire follow-up sheet 

7. Feedback sheet 

8. Stamped, addressed envelope 

DWV 29/4/95 
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APPENDIX 4- contd. 

Delphi round I explanatory notes 

SWaMP Project Delphi Questionnaire -Explanatory Notes 

Thank you for assisting in this project by completing the questionnaire rounds involved 
in this technique. The purpose of this project is to determine what the current level of 
knowledge is of shoe wear patterns as related to the various pathological states of foot 
and gait. This is being evaluated as part of a M. Phil/Ph. D. research project known as 
the SWAMP (shoe wear mark) project at Sheffield Hallam University. 

In this initial questionnaire, you are asked to sketch up to 10 wear patterns with which 
you are familiar on the diagrams provided. Please state the associated condition on the 
adjacent line. In the follow up/s, you will be shown the sum of the results of the 
previous round and asked whether you would wish to modify your response in light of 
these results. In the final round, you will be shown the summary of the round two 
results and asked to give your level of certainty of these results. 

In this first round, please show as many wear patterns as you can up to a maximum of 
10 and return the questionnaire to me in the pre-paid envelope. 

A list of several structural/functional states of the foot is enclosed for your assistance 
along with an example sheet showing the preferred style of representing the wear 
marks. If you have any problems with the questionnaire, please contact me on : 

Daytime - 01 14 - 2716767 
Evenings - 01663 - 734414 

If you have any, comments to make about the questionnaire, please list these on the 
enclosed feedback sheet. 

Thank you once again for your assistance. 

D. W. Vernon 
SWaMP Project Research Student 
Sheffield Hallam University. 
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APPENDIX 4- contd. 

Delphi round 1 example sheet 

Ast-ociitct Stilt' 

------------------------ 

: 1i0ci it&J 
State 

------------------------ 

:1 :l hl Jýl'ý 
state 

------------------------ 

Ij s()CIiteJ Staff 

------------------------ 

KA PLE 
1 

AAA"cl4tlj State A. 
A'K, dICd 

Slaty 
: 
-'INoI'1dted State A. 

-o"C atej 
Sl. 

It, 

No 47AlL--WfAfL-- 
- 

NQ- %! x 
-ß! 

4372 
-%J-I&-- ----------------------- ------------------------ 

e'' 
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APPENDIX 4- contd. 

List of structural/functional states sent to participants 

ABDUCTION 
ADDUCTION 
ANKLE EQUINUS 
BOW LEGS 
CALCANEAL BURSITIS 
CALCANEAL GAIT 
CALCANEO-CAVUS 
CALCANEO-VARUS 
CHARCOT JOINTS 
CLAW TOES 
DROP FOOT 
EQUINO-VARUS 
FOOT STRAIN 
FOREFOOT VARUS 
GENU VALGUM 
HALLUX FLEXUS 
HALLUX VALGUS 
HEMIPLEGIC GAIT 
HINDFOOT VALGUS 
HYPERMOBILE IST 
AND 5TH MPJTS 
INFLARED FOOT 
KOHLERS DISEASE 
METATARSUS ADDUCTUS 
METATARSUS PRIMUS VARUS 
OVERLOADED 2ND MET. 
PARAPARESIS 
PES CAVUS 
PLANTAR DIGITAL NEURITIS 
(MORTON'S TOE) 
PLANTAR FLEXED IST AND 
5TH TOES 
POST-OPERATIVE STATES 
PYRAMIDAL NEUROLOGICAL 
DISORDERS 
RETRACTED TOES 
RHEUMATOID ARTHRITIS 
SHORT IST METATARSAL 
SHUFFLING GAIT IN 
PARKINSONISM 
TAYLORS BUNION 
TALIPES CALCANEO VARUS 
TALIPES EQUINO VARUS 
VERTICAL TALUS 

ABDUCTION AND EVERSION 
ADDUCTION AND EVERSION 
ATAXIC GAIT 
CALCANEAL APOPHYSITIS 
CALCANEAL EVERSION 
CALCANEALSPUR 
CALCANEO-VALGUS 
CALCANEO-VARUS (COMPENSATED) 
CHOREA 
DIGITI QUINTI VARUS 
EQUINO-CAVUS 
EXCESSIVE ANKLE DORSIFLEXION 
FOREFOOT VALGUS 
FREIBERG'S INFRACTION 
GENU VARUM 
HALLUX RIGIDUS 
HAMMERED 2ND TOE 
HIGH STEPPING GAIT 
HINDFOOT VARUS 
HYPERMOBILE FOOT 

INTOED GAIT 
LOWER MOTOR NEURONE WEAKNESS 
METATARSUS PRIMUS ELEVATUS 
OUT-TOED GAIT 
PAINFUL NAIL DISORDERS OF THE IST TOE 
PARAPLEGIC GAIT 
PES PLANO-VALGUS 
PLANTAR FASCIITIS 

PLANTAR FLEXED TOES 

PRONATED FOOT 
REDUCTION OF LONGITUDINAL AND 
TRANSVERSE ARCHES 
RETRO-CALCANEAL BURSITIS 
SEVERS DISEASE 
SHORT 5TH METATARSAL 
SPLAYING OF THE METATARSALS 

TALIPES CALCANEO VALGUS 
TALIPES EQUINO VALGUS 
TARSAL ARTHRITIS 
WADDLING GAIT 
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APPENDIX 4- contd. 

Delphi round I questionnaire 

SWaMP Questionnaire 

Name: Tel: 
Trust address: 

A, 
±ociaLJ 

'--tat: 

------------------------ 

iL-ocl. lW 
St. 

Itl' 

------------------------ 

AstimiAted State 

------------------------ 

A!, 
-, ) iAtcJ 

Slate 

-__--___------_---__---- 

I I 

1 

I 

( 

\ 
1 I "V 

ý I I I 

4y ýiia1ýý Slate 

------------------------ 

i\++. Kiat. rd State 

------------------------ 

A, « , ciatcJ 
`t. 

itf 

------------------------ 

: flltlocialeJ 
StAte 

------------------------ 

ý 
I 

1 -. 

tI 
ý i 

A, 
±( iatcd Stgtl' 

------------------------ 

iL-ocl. lW 
St. 

Itl' 

------------------------ 

i\ xi. tci State 

------------------------ 

A,,.. 
, itcJ 

Slate 

-__--___------_---__---- 

I I 

1 

I 

( 

\ 
1 I "V 

ý I I I 

4y ýiia1ýý State 

------------------------ 

i\++. Kiat. rd State 

------------------------ 

A, « , ciatcJ 
`t. 

itf 

------------------------ 

: flltlOliaieJ 
StAte 

------------------------ 

ý 
I 

1 -. 

tI 
ý i 
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APPENDIX 4- contd. 

Delphi round I questionnaire follow up sheet 

276 



APPENDIX 4- contd. 

Delphi round 1 feedback sheet 

SWaMP project feedback sheet 
Name of participant : 

I have the following comments to make on the questionnaire : 

(Please continue on separate sheet if necessary) 

Thank you for your assistance. 

D. W. Vernon 
Research student 
SWaMP project 
Sheffield Hallam University 
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APPENDIX 5 Wear patterns for pathologies identified by 
more than one respondent 

Calc. val us/Pronation Calc. val =us/Pronation Calc. val gus/Pronation Calc. val gus/Pronation 

z 

Calc. valgus/Pronation Calc. val us/Pronation Calc. val )us/Pronation Calc. val gus/Pronation 

Calc. val us/Pronation Calc. val gus/Pronation Calc. valgus/Pronation Calc. val gus/Pronation 

`ý" 

w 

tik 

r 
*I 

"s 
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APPENDIX 5- contd. 

Hallux rigidus Hallux rigidus Mallux rigidus I Tallux rigidus 

Jy": 

y1: 11 ß 
( 

Hallux ri idus Hallux valgus Hallux val rus I Tallux val gus 

. r` 

Rearfoot varus Rearfoot varus Rearfoot varus Rearfoot varus 

-'r tR 

"1 
' 't ,ý c 4 "ýt 
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APPENDIX 5- contd. 

Ankle e uinus Ankle e uinus Forefoot val gus Forefoot val gus 

o k 
y, 

T. aý4i ýr tý" : i' 
L 

ý 

ý. 

Hemiplegia Hemiplegia Intoed gait Intoed gait 

Shuffling gait Shuffling gait Shuffling gait 

.:,.; 1 ! 'ßi 
ýY: 

ýý "ý ý "! . . Ký ]- ý ý-. «S-" 
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APPENDIX 5- contd. 

Pes cavus Pes cavus Retracted toes Retracted toes 

`1 Pri 

ltvý kA 

. 9aN 

Severs disease Severs disease Tali es e uino varus "Tali es e uino varus 

4 .. st1. 3: 
. 

ý, f y 

>1 V. 
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APPENDIX 6 Delphi Round 2- Questionnaire package 

The round 2 questionnaire package contains the following: 

1. Explanatory notes 

2. Key to section 2 

3. Questionnaire round 2- sections 1 and 2 

4. Feedback sheet 

5. Stamped, addressed envelope 

DWV 24/5/95 
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APPENDIX 6- contd. 

Questionnaire round two - explanatory notes 

Thank you for completing round one of the questionnaire. The purpose of round one 
was to collect a maximum of 10 characteristic shoe wear mark patterns from each 
participant. The results of the questionnaire have been collated and consensus is now 
sought in round two over a number of the patterns given. There are two sections in 

round two which you are asked to complete. 

In section one, a characteristic wear mark pattern given by round one participants is 

shown. You are asked to indicate which of the given conditions that this wear mark 
relates to. You may mark as many possibilities as you wish for each condition. 

In section two, a number of characteristic patterns given by round one participants have 
been broken down into separate wear area components. The percentage of replies given 
for each named condition which indicated wear in that area is shown along with the 
actual number of respondents that this percentage represents. You are asked to indicate 

which of these wear components you agree with in order to make up a total wear 
pattern. You may amend the response you gave in round one if you wish to do so. A 
key to section two is enclosed for your reference. 

I would be grateful if you could respond within three weeks of receipt of this round two. 
As in the first round, if you have any comments regarding the second round, please list 
these on the enclosed feedback sheet. 

If you have any problems with the questionnaire, please contact me on : 

Daytime - 01 14 - 2716767 
Evenings - 01663 - 734414 

Thank you once again for your assistance. 

W. Vernon 
SWaMP Project Research Student 
Sheffield Hallam University. 
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APPENDIX 6- contd. 

Round 2, section 2 key 

Key to Section 2 

Wear area component as part of the 
total pattern for the named condition 

Name of condition 

Put a tick (I) in this box if you agree that this 
is a wear area component of the characteristic 
pattern related to the named condition 

Hallux Rigidus 

60% 4 

Percentage of respondents in Delphi I who 
having shown a wear pattern for the named 
condition indicated wear in this area 

Of the 7 round 1 respondents, actual 
number who included wear in this area 
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APPENDIX 6- contd. 

Delphi round 2, section la 

Section 1. Wear patterns given in Round I under more than one 'pathology' 
heading. Please tick (relevant boxes. 

PATTERN 1.1 PATTERN 2. 

Pronated Foot Q 
Metatarsus Adductus 11 
Neither of these Q 

Other condition/s 
(please state) Q 

.............. _...... _... _............ 

_. _........ _.. _............ 

Pronated Foot Q 
Retracted Toes I-) 
Forefoot Valgus Q 
None of these Q 
Other conditionts 
(please state) Q 

PATTERN 3. 

9 

Pronated nowt 
- 
Q 

Ca(c. Varus 

(compensated) Q 
Neither of these Q 
Other condition/s 
(please state) Q 

PATTERN 4. 

Forefoot Varus U 
Freiberg's Infraction Q 
Hemiplegia LI 
None of these Q 
Other conditionts 
(please state) Q 
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APPENDIX 6- contd. 

Delphi round 2, section 1h 

Section 1 (continued) 

PATTERN 5.1 PATTERN 6. 

ýJ 
Hammer 2nd toe IJ 
Claw toes Q 
Neither of these Q 

Other condition/s 
(please state) Q 

PATTERN 9. 

Talipes Equino Varus Q 
Rearfoot Varus Q 
Neither of these Q 

Other conditionls 
(please state) Q 

PATTERN 10. 

q 

PATTERN 7. 

Ankle Equinus ýl 
Severs disease Q 
Neither of these Q 

Other condition/s 
(please state) Q 

PATTERN 11. 

Hallux Rigidus Q 
Short Ist Metatarsal Q 
Neither of these Q 

Other condition/s 
(please state) Q 

Mallux Rigidus Q 
Rearfuot Valgus Q 
Neither of these Q 

Other condition/s 
(please state) Q 

11 
0 

Q 

PATTERN 8. 

Pes Carus tJ 
Hallux Rigidus Q 
Neither of these 11 

Other condition/s 
(please state) 11 

PATTERN 12. 

11 
11 
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APPI ". 'dNDIX 6- contd. 

Delphi round 2, section 2a 

Possible wear area components which make up a total characteristic 
wear pattern for named pathologies are indicated. Please tick those 
with which you are in agreement. 
(See Key for explanation). 

Calcanco Valgus/ 
Pronation 

Calcaneo VaIgus/ 
Pronation 

Cakaneo Valgus/ 
Pronation 

Calcanco VaIgus/ 
Pronation 

1, % 3 8 
. 
5% F 8.5% I ß. 5% 

Calcaneo Valgus/ Calcaneo Valgus/ Calcaneo VaIQus/ Calcaneo Valgus/ 
Pronat on Pronation Pronation Pronation 

335 X4 - F I7% 2 8.5X 1 I7X y 
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APPENDIX 6- contd. 

Delphi round 2, section 2b 

Calcanco VaIgus/ L Calcaneo Valgus/ Calcaneu Valgus/ L C. 1-C. Valgus/ 
Pro nation I'run atiun Pronation Pronalion 

11,4 

g_5X 1 BSX 1 25% 3 11X 1 

Calcanco Valgus/ Calcaneo Valgusl Calcancu Valgus/ 
Pronation I'ronation I'runation 

Al 

17% 2 33 . 
5% 4 8 . 5% 

Hallux Rigidus Hallux Rigidus Hallux Rigidus Hallux Rigidus 

60% 3 lox 1 20% 1 . 
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APPENDIX 6- contd. 

Delphi round 2, section 2c 

Hallux Rigidus Hallux Higidus 

w- s wox s 

Rcarfoot Virus Rearfuot Virus Rearfoot Virus Rearfuot Virus 

t y 

TL 

'. 
f 

Sox z soz z ,5 25 x 
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APPENDIX 6- contd. 

Round 2 feedback sheet 

Name of participant : 

I have the following comments to make on round 2: 

(Please continue on separate sheet if necessary) 

Thank you for your assistance. 

D. W. Vernon 
SWaMP project research student 
Sheffield Hallam University 
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APPENDIX 7 Delphi round 3 questionnaire package 

The SWaMP round 3 questionnaire package contains the 
following : 

1. Explanatory notes 

2. Example sheet/key to Section 1 

3. Example sheet/key to Section 2 

4. Questionnaire Round 3- Sections 1 and 2 

5. Feedback sheet 

6. Stamped, addressed envelope 

DWV 27/3/96 
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APPENDIX 7- contd. 

Explanatory notes 

SWaMP Project Round 3- Explanatory Notes 

The results of the SWaMP Round two questionnaire have now been collated and 
analysed. Round three is now presented and again consists of two sections. 

In Section 1, the patterns which you commented on in Round two are shown along with 
the percentage of responses given for each possible associated condition. 

In Section 2, the pattern components for named conditions which you commented on in 
Round 2 are shown along with the percentage of responses given for each component. 

Please study these sections carefully and tick the response or responses that you are in 

agreement with. If you wish to amend your response in light of these results, please do 

so. If you wish to mark a response that represents a minority viewpoint (i. e. one that had 
less than 30% agreement), please briefly state your justification for this, continuing on a 
separate sheet if necessary. Finally, would you please mark with crosses the points from 

which you believe wear to be spreading on each pattern. 

A key/example sheet for each section is enclosed for your reference. 

I would be grateful ifyou could respond within three weeks of receipt of this round three. 
As in previous rounds, if you have any comments regarding this round, please list these 
on the enclosed feedback sheet. 

If you have any problems with the questionnaire, please contact me on : 

Daytime - 01 14 - 2716767 
Evenings - 01663 - 734414 

Thank you once again for your assistance. 

D. W. Vernon 
SWaMP Project Research Student 
Sheffield Hallam University. 
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APPENDIX 7- contd. 

Section 1 example sheet 

SWaMP Questionnaire Round 3 

Key/example to Section 1 

Suggested causes of pattern 

iI 

Retracted Toes 85% 

Forefoot Valgus 41% 

Pronated foot 14% 

Pattern depicted 

(X - Focal point(s) from which 
the wear is spreading) 

Levels of agreement in Round 2 

Tick here if in agreement and 
cross any possibilities that 
you would dispute strongly 

Space for minority 
view justification 
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APPENDIX 7- contd. 

Section 2 example sheet 

SWaMP Questionnaire Round 3 

Key/example to Section 2 

Condition for which wear 
pattern component is 
depicted 

Hallux Rigidus 18 Pattern number 

Pattern component depicted 

(X - Focal point(s) from which 
the wear is spreading) 

Percentage in 85% 
Tick here if in agreement 
a d l h if agreement in n p ace a cross ere 

Round 2 you dispute this strongly 

................................................................... 
......................... _... _......................... _. Space for minority 

......... ..................... _............................... view justification 
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APPENDIX 7- contd. 

Section 1 

SWaMP Questionnaire Round 3 Section 1 

This section shows wear patterns given in Round I under more than one 'pathology' heading 
which you commented on in Section 1 of the last Round. Please consider each pattern again in 
light of the percentage agreement seen in this last round and tick (J) the conditions with which 
you are in agreement. You may alter your response from that given in the last Round. If you 
wish to express a minority viewpoint (i. e. support a condition for which there has been less than 
30% of participants in agreement), please give a brief justification/explanation of your belief. If 
there are any possible responses with which you are in strong disagreement, please mark these 
with a cross M. On the diagram, will you please mark (X) the focal points from which you believe 
the wear to be spreading. 

PATTERN I PATTERN 2 PATTERN 3 PATTERN 4 

Pronated foot 75% Pronated foot 12% Pronated foot 37% Freibergs 
Infraction 

12% 

Metatarsus 
Adductus 

12% Retracted toes 87% Compensated 
Calcaneo Varus 50% Hemi Dleg is 87% 

Calcaneo Varus 12% Forefoot Valgus 37% Hallux Rigidus 12% 

Hallux Valgus 12% 

Ankle Equinus 12% 

295 



APPENDIX 7- contd. 

Section 1 (contd. ) 

SWaMP Questionnaire Round 3 Section l (contd. ) 

PATTERN 5 PATTERN 6 PATTERN 7 

Hammer 2nd t 75% Talipes 
Equino Varus 

50% Ankle Equinus 75% 

Claw toes 25% Calcaneo Varus 50% Severs Disease 12% 

Pes Cavus 12% Hemiplegia 12% 

PATTERN 8 PATTERN 9 PATTERN 10 

Pes Cavus 37% Hallux Rigidus 75% Hallux Rigidus 12% 

Hallux Ri idus g 75% Short art 
Metatarsal 25% Calcaneo Valgus 37% 

Forefoot Varus 12% 

Calcaneo Varus 12% 

Normal Foot 12% 
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APPENDIX 7- contd. 

Section 2 

SWaMP Questionnaire Round 3 Section 2 

This section shows components of wear patterns given in Round I Section 2 which 
you commented on in the last Round. Please consider each pattern again in light of 
the percentage agreement seen in this last round and tick (J) the pattern components 
which you are in agreement with. You may alter your response from that given in the 
last Round. If you wish to express a minority viewpoint (i. e. support a pattern 
component for which there has been less than 30% of the participants in agreement), 
please give a brief justification/explanation of your belief. If there are any possible 
responses with which you are in strong disagreement, please mark these with a cross 
(X). Those components in boxes crossed through have achieved either 100% or 0% 

agreement and do not require an answer, but are provided for your reference only. 
On the diagram, will you please mark (X) the focal points from which you believe the 
wear to be spreading. 

Calcaneo J 
Valgus/Pronation 

alcaneo 
Igus/Pronation 

Calcaneo 3 
Valgusll'ronation 

Calcaneo 4 
Valgus/Pronation 

Percentage in 
agreement In 
Round 2 

25% 
Percentage in 
agreement In 
Round 2 

Ox 
Percentage in 
agreement in 
Round 2 

12% 
T -] 

Percentage in 
agreement in 
Round 2 

37% 

....................................... .. ».... ................ ........ ....................................... ....................................... 
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APPENDIX 7- contd. 

Section 2 (contd. ) 

SWaMP Questionnaire Round 3 Section 2 (contd. ) 

alcaneo Calcanco 6 alcaneo 7 Calcaneo 
Igus/Pronation Vaigus/Pronation IQus/Pronation VaIgus/1'ronation 

1 

tip. 
if 

1'yý{4 ýý 'y ýý "~ 

Percentage in Percentage in Percentage in Percentage In 
agreement in 100% agreement in 25% agreement in Q% agr«wrnt .n 1 
Round 2 Round 2 Round 2 Round 2 

........ ................. ........ ....................................... ........ ................ ........ ....................................... 

Calcaneo 9 alcaneo j Cakaneo Calcaneo 12 
Valgus/Pronation Igus/Pronation 

. sT 

Vasgus/Pronafion Valgus/1'runation 

Percentage in Percentage in Percentage in Percentage in 
agreement in 12% agreement in Q% ag, eesent in 50% agreement I. 37% 
Round 2 Round 2 Round 2 Round 2 

....................................... ........ ............... ........ ............ ......... ................ ........... ».............. .......... _ 
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APPENDIX 7- contd. 

Section 2 (contd. ) 

SWaMP Questionnaire Round 3 Section 2 (contd. ) 

Calcaneo 13 
Valgus/Pronation 

Calcaneo 14 
Valgus/I'ronation 

Calcanco 15 
Valgus/I'runation 

Hallos Rigidus 16 

Percentage in 
agreement in 
Round 2 

25% 
Percentage in 
agreement in 
Round 2 

37% 
Percentage In 
agreement in 
Round 2 

50% 
Percentage in 
aareewcnt in 
Kound 2 

62% 

....................................... ....................................... ....................................... ................... ».................. 

Hallux Rigidus 17 Hallux Rigidus 18 allux Rigidus 1 Hallux Rigidus 20 

77ýýti ücý S., , ý' 

Y3Sjyý 

Percentage in Percentage in Percentage in Perccntagc in 
agrccracnt in 12% agreement in 62% agreement in o% agreement is 62% 
Round 2 Round 2 Round 2 Round 2 

...................................... ....................................... 

>-! 

*ý2 .. ..................................... » 
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APPENDIX 7- contd. 

Section 2 (contd. ) 

SWaMP Questionnaire Round 3 Section 2 (contd. ) 

Hallua Rigidus 21 Reartoot Varus 22 Rearfoot Varus 23 carfout Varus 

Percentage in Percentage In Percentage in Percentage in 

agreement in 75% agreement in 50% agceaent in 62% agreement in 100% 
Round 2 Round 2 Round 2 Round 2 

...................................... 

....................................... 

................................. . .... 

I 
............ . ......................... 

...................... ............... 

I 
... . ................. . ............... 

......... 

>....... 

....... 

.... .......... 

<-.. 

'* 

. 

Rearfoot Varus 25 

Percentage in Percentage in Percentalc in Percentage i" 
agreement In ]2% agree went in % agreemet in n % alrecaent in % 
Round 2 Round 2 Round 2 ound 2 

...................................... ....................................... ............... _..... __............. ............. _................. _»... 

300 



APPENDIX 7- contd. 

Feedback sheet 

SWaMP Project round 3 feedback sheet 

Name of participant : 

I have the following comments to make on round three : 

(Please continue on separate sheet if necessary) 

Thank you for your assistance. 

D. W. Vernon 
Research student 
SWAMP project 
Sheffield Hallam University 
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APPENDIX 11 Delphi round 4 questionnaire package 

The SWaMP project round four questionnaire package contains 
the following: 

1. Covering letter 

2. Explanatory notes 

3. Questionnaire round four, sections 1,2 and 3 

4. Feedback sheet 

5. Stamped, addressed envelope 

306 



APPENDIX 11 - contd. 

Covering letter 

Podiatry and Chiropody Service 

Dear Sir/Madam 

Community Health Sheffield 
Fulwood House 
Old Fulwood Road 
Sheffield 
S10 3TH 
0114 - 2716767 

Thank you for your participation to date in the SWaMP project. The information that 
you have provided in the three previous questionnaire rounds has now been studied in 
detail and a number of preliminary conclusions have been made on the basis of the 
findings. These conclusions are now presented in the enclosed package. They 
summarise agreements reached between participants' in the last round and also include 
summary statements that I have made from the data examined. In order to conclude 
this stage of the project, I now need to present these findings to participants for final 
comment. 

I would therefore be grateful if you could read through the three sections enclosed and 
either confirm your acceptance of the conclusions made on the basis of this study or 
state any areas of disagreement based on your own experiences. 

Please note that although the package appears bulky, this is because of the volume 
taken up by graphic aspects of the package. It is envisaged that completion of this 
reply should only take a few more minutes of your time. 

I would be grateful if you could complete and return this round in the envelope 
provided within three weeks of receipt of the package. 

Thank you for your continuing help in this project. 

Yours faithfully 

D. W. Vernon 
SWaMP Project Research Student 
Sheffield Hallam University. 
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Explanatory notes 

SWaMP project round four - explanatory notes 

The results of the SWAMP round three questionnaire have now been collated and 
analysed and based on the results of this and information obtained in previous rounds, a 
number of conclusions have been made. These are in the form of agreements reached 
and comments stated on observations made over the three rounds. Round four is now 
presented for your comments and consists of three sections. 

In Section 1, the patterns which you commented on in round three, section 1 are shown 
along with statements indicating whether participant agreement over associations 
between patterns and named conditions has been reached. As in previous rounds, the 
percentage of responses given for each possible associated condition is shown. 

In Section 2, the pattern components for named conditions which you commented on in 

round three, section 1 are shown along with statements indicating whether participant 
agreement over associations between components and named conditions has been 

reached. As in section 1, the percentage of responses given for each possible associated 
component is shown. 

In Section 3, a number of statements are presented, based on observations made on the 
information that has been provided by participants in the previous three rounds. 

In round four, you are asked to consider the information presented in each section and 
to show whether you are in agreement with the conclusions presented. If you disagree 

with any of the conclusions made, please show which of the patterns, pattern component 
associations or statements you would disagree with and give a brief explanation of your 
alternative perspective. 

I would be grateful if you could respond within three weeks of receipt of this round 
four. As in previous rounds, if you have any other comments regarding this round, 
please list these on the enclosed feedback sheet. If you would like a copy of the final 

report on the questionnaires, please tick the box on the feedback sheet. 

If you have any problems with the questionnaire, please contact me on : 

Daytime - 01 14 - 2716767 
Evenings - 01663 - 734414 

Thank you once again for your assistance. 

D. W. Vernon 
SWAMP Project Research Student 
Sheffield Hallam University 
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Delphi round 4, section la 

This section shows agreements/rejections reached by participants in Round 3, 
Section 1. Please consider these and if you would agree with them overall, tick � 

the box indicating agreement at the end of this section. It you disagree %%ith anv of 
the pattern associations/rejections, tick the box indicating disagreement, cross Out 
any items you are in disagreement with and write in sour alternative perspectrc. 

L' nil 

,K 
. p, 

f`4 

Ae 1a- beiiY associated with 
Pronated Fool (Complete acceptance h1 IINI°n Ut p rt li l{tally) 

Re 1edas belu. aSwc[aIf Willi 
Metatar m Adductu+ (t)°'i, of partlclpaid, m support) 
('alcanNFVaru% (0", , of {1ar11ClpanIR 111 mipporl I )i, puiul hN ! fl° l ImitiL ijumt, l 

'au "u Accepted as being associated with 
Retracted toeN 1(omptete acceptance k llN)"o of partlclpanls) 

Rejected as beu)` associated wtiith 
'; ":;. 4":::, _y 

Pronatrd Foot (11°�utparl lrlpanls in wppuli) 
Forefoot ValguN (()°,, of partlupant, In . appOll ) 

'an ; Accepted as being associated with 
Pronated Fall (Moderate acceptance hN 40'-o of parlicipants) 
('ump. ('ak. V arum (Moderate acceptance by 40"� of panwil ant. I 

Q111 Hallut Rigituo (Iiiw acceptance In 20% of particlpantsI 
HAllul Valguv (IAI% acceptance In 1n%of participant. ) 

ejected as being associated ýWh 
Ankle Equiuus ((1",. of p rut ij anh In up{wrt) 

týamrn t Qsttd ml-ving associated with 
Hemipk2ia I( ompkte acceptance M 100",, of parimpaws) 

Rejected as being associated With 
Forefoot VaruY (n" uI pvlUClpaut. m support) 

11 
Freiberg. Infraction (0", ut partlupant% m uppoo ) 
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Delphi round 4, section 1b 

5 A4 used as being associated wild . Hammer 2nd toe t1figh acceptance hs t(u %of participant. ) 
I+N toes (I, uw acceptance t» 20% tit participant. ) 

No " greement reached for association with 
Pes ('a% us (NO ('ONSENSI IS milt 2ll°°ol partirlpanls a. eplnlg the a,. W .I iti /n : md 2tl' ö 

ýI, JI. putiný It) 

'Its 
. 
\c44Wt_dbisij g' associated with 

TAlipev Eq. Varus (High acceptance hN KO°oul partlclpantsl 
( ale Varna (Moderate Acceptance hN 40"1, of partkipant. l 

° Pes (aus (I AM Acceptance h 20 �o1 parue1panl%) 
R ected as being a5svvlatcd wiih 

Hemiple2ia (Ihspulcd hN I(N)'. of participant. ) 

'a (' 17 AcccjiI&-it 
- 

ewg associated with 

Fb; tý Ankle Equinu% (Complete acceptance h% I(N)""� of participant. ) 
ý selected as being as Qciatej_wtth 

Se%rr disease 01% tit participank in support) 

L 

Panýru `{ . acceutcJ as being associated with 
Ballur Nigidus (( omplete acceptance hý I(N1°� of parlicipanla 

N-Q AW ment reached for association with 
Per Ca 'u+ (NO CONSENSUS %%nh 2l1°0ol parllclpants accepting the asmiciation anll 2t W, 

:, di. putmg it 1 

. 
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Delphi round 4, section lc 

"t Accented as being ass.., I witlL 
Hallus RiRiduv (High acceptance hN }llJ%of partic, panl. ) 

short IMt %1etatarval (IA)w acceptance hN lI°. (it parlmpaniý) 

3 

ý. 1 

L'nº1s 4. týs1_ýZSislýiated with 
(akaneo VaIgui (Nigh acceptance b% 60"- of pailwipanl%) 
( akaneo Varus (High acceptance bs W)"�ol partr. rpanl. ) 

' 
Rejected as being associated with 

.N Ballux Rigidus 10°' of particrpank w . uppor� 
Forefoot Varus (()°o of parncrpants an support Disputed hl 2110-a)l particupanl'l 

No cement reached for association with 
Normal Foot (NO CONSENSUS %%ith 2(1% of parhmpant. Kccptm(' the a-<i . i, 1iiau and 
2(1"., Jupulung il 1 

A. ) I agree with the associations/rejections shown above its 

determined in the 3 previous questionnaire rounds 
Q 

13. ) I disagree with the associations/rejections shown above as 

determined in the 3 previous questionnaire rounds 
Q 

IitJ one of the aho%t ho%&: S as appropnalc) 

(N. H. If you have ticked box IA. to show disagreement, please 

make any amendments clearly in the relevant section/sections) 
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Delphi round 4, section 2a 

'T'his section shows agreements reached by participants in Round 3 Section 2 
Please consider these and if you would agree %+ith them o%erall, please tick � the 
box indicating agreement at the end of this section It' you disagree with any of the 
pattern associations or rejections, please tick the box indicating disagreement, cross 
out any items you are in disagreement with and write in your alternative 
perspective. 

A. Pattern components associated with ('alcaneo Valgus/Pronation 

1 -- 
ý{yjtAaC(1 a, NY]& tilgw (l W' if participant, In t) 

- 
No aip"lncnt ICachi4 for asmma11un_(N( ) 

support I )I. putul M 609� of paAlclpant, l (( )N SI NSI IS with . 
'INo (if participant, a-. I nk 

Ih. " a,, o, atlon and '. II'., Jnptamy It 

Z- %:, i ' a, (h; lUIt. tsut, aaltxl (Ilnywd partlclpantc tit O lu) (IWwd palik ipanl. a a"Atlit 

support 1 )Iýpululi h', I(N)"a nl partlclpant, l sulppoll Disputed h\ IINI"n 11t parllclpallls) 

3 [ýyl r, lu nl rcachcJ lur a+wclallun (NO No aytccmcnl rca I or .4 . unuu (Ni ) 
(ONSI NSI IS wuh 20%(tI parlwipant> a. pimp (l1NSI NSt IS Nnh (>tl"o Of parll. ipanIs au"pling 
the assn lalion and 4o'. disputing it) the aso anon and 2I h%pnhnp 11) 

4 ^ . -nl "d a, hclnr A- ICJ (I Illh nc. cptana" h% 

}SIWs Irf paAlrlpanhl 

12 / No a7wmcnt rcachW or asM t, 1lnm (N(1 
l'! )NSI N%l IS wllh 411%l II pathsIpants acccphng 
the asst -uat on and 'II'--di, puling it) 
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Delphi round 4, section 2b 

A. Pattern components associated with ('alcanco Valgus/Pronation (contd. ) 

5 1ýý4pI: J a. M mý asMplat JI( mlpl. i I1 NO aYr.;.: uwol rd9kh. W121 w. IAJLv& (No 
.ý I . plan :h Inn^, ul parIk II) Inl. ý ( ()NSI NSI IS "oh 20°.. l1 parlIupanI, a.: cphnp 
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the AsAximc, tm and 211l. tl1V , utun tI) Y X. " e I g 

! 

oul_a, hC111y' al. ý(h1alcj III"iy, I p. tr10.1pant, III 15 - 
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the A-mat,,. n and ýI WýýJl. puIin it) 

g No" clad tja 1' lo a. xxiatum iWt 
(()NSl N'. I IS with 10% (11 pcnc,: lpauI. a.. rplmg 

87i 
{sjr 
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Delphi round 4, section 2c 

B. Pattern components associated %ith IIaIIur Rigidus 

! jj8 . 1W a, Nang j., mmalj (I IIKh a;,. "p(amc h1 I I) 541 
vuýf 14Y1Y-Jiyhl]IýJ I11 III IIA111iIIlAi11 III 
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( 
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I 1 Iý 

18 /ýyýyl)IyII. _as bin. 
. 

a, , tKI ti d (I IIFII 3 . 1(11: 1Ilil: h1 21 : 1ýýcy1cJ a+ 1.1: IyL 81MKlA II (t VIII IIII'l l' 
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C. Pattern components associated with ('alcaneo Varus 

\ 
ýt 22 NQ aý(" " ni rca :! _, IOf atis cIIUVu (yO 24 ýcccyha! as bý my i cukxl (Cumplc(c 

('ONtilNS lIti%%gho M`ollfpamcrpanl. aýc. phnK ý\ a. ccptancýbý I(Nr"�olparh. rpanl. l 
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Delphi round 4, section 2d 

C. Pattern components associated with ('alcaneo Varus (con(d. ) 

ýý i .. ilý: Ilaýýiyy, IxAýxR171' 1(clnlplýl, ýS VuJ1UýJLL41Lüý>býLt5i14L. i6LMKIlIlS11L(N1) 
ac. cplan .hI NP' I pahl. lpanla 

\l 
UNSI N l'S wuh 4oll-l Ilalh. glaul. A... I Iuy 

Ih. i-IA114111 a11J'III°uýIhpwuy' IU 

A. ) I agree with the associations/rejections shown above as- 

determined in the 3 previous questionnaire rounds 
Q 

13. ) I disagree with the associations/rejections shown tho%e as 

determined in the 3 previous questionnaire rounds 
Q 

(I'Icase tick one of the above boxes as appropnale) 

(N. H. It)Iou have ticked box B. to sho%% disagreement. please 

make any amendments clearly in the relevant section/sections) 
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SWaMP questionnaire round 4, section 3 

SWaMP questionnaire round 4, section 3 

This section shows statements made at the end of the three rounds of questionnaire 
which you have participated in. The stages that the questionnaire has passed through 
have been : 

Round 1- Participants freely showed depictions of wear patterns that they would 
associate with named pathologies. When these were examined, wide ranges of patterns 
were observed in association with single named pathologies and some patterns were 
repeated across different pathologies. This was unexpected in light of previous 
publications which alluded to single characteristic pattern associations only. 
Round 2- Round one patterns which had been repeated across pathologies were 
presented back to participants. In a separate section, for pathologies where a wide range 
of patterns had been given, these patterns were separated into components and presented 
back to participants. In both sections, statistical information showing the proportion of 
participants who had supported each association was given and participants asked to 
show which associations they would support in light of the information presented. 
Replies showed a move towards agreement, however when patterns and pattern 
components were considered on the basis of the points from which the wear was 
spreading as opposed to the usual consideration of the full wear area, closer, more 
specific agreements were observed. 
Round 3- Round two patterns and pattern components were presented again to 
participants together with statistical information showing the proportion of participants 
who had supported each association in round two. A major shift towards agreement 
was noted, with participants tending to form agreement over so-called previously 
suggested classic wear pattern associations. 

The following statements are made on the basis of findings from the previous three 
rounds. Please consider these and if you would agree with them overall, please tick � 
the box indicating agreement at the end of this section. If you disagree with any of the 
statements, please tick the box indicating disagreement, cross out any items you are in 
disagreement with and write in your alternative perspective. 

May I suggest that you read each statement out loud and spend a minute or two 
considering each one in detail. 
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SWaMP questionnaire round 4, section 3 (contd. ) 

SWaMP questionnaire round 4, section 3 (contd. ) 

1. "The previously assumed belief that one specific condition will cause one 
characteristic wear pattern only is incorrect, with single conditions being capable of 
producing a range of wear patterns. " 

........................................................................................................................ 2. 'Although a range of wear patterns can occur with single named conditions, 
previously assumed characteristic patterns may be the most commonly observed 
patterns associated with that condition. " 

........................................................................................................................ 3. "The agreements reached in Round 3 of the questionnaires relate to the most 
commonly occurring wear patterns associated with each condition concerned. " 

........................................................................................................................ 4. "When several different wear patterns can occur with single named conditions, this 
implies that several different modes of function are occurring with these conditions. " 

........................................................................................................................ 5. "If a range of patterns and not one characteristic pattern only are possible with 
single named conditions, the absence of a characteristic pattern would not necessarily 
imply the absence of the associated condition. " 

........................................................................................................................ 6 "When more than one pathology is present, some pathologies can have greater 
influence over the type of wear pattern which will be created than others. " 

........................................................................................................................ 7. "Wear is a primary product of foot function and not simply of it's fixed 
anatomy/morphology, although these factors can have a secondary influence on 
wear. " 

...................................................................................................................... 8. "Wear can be amended/influenced by external factors (e. g. shoe style, shoe fit, 
sports and occupational activity, habit). " 

........................................................................................................................ 
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SWaMP questionnaire round 4, section 3 (contd. ) 

SWaMP questionnaire round 4, section 3 (contd. ) 

9. "Wear patterns can be usefully interpreted and compared by considering the points 
from which the wear is spreading (focal points). These points relate to specific 
anatomical positions of the foot. " 

........................................................................................................................ 10. "Participants were more confident of their opinions in round 3 of the 
questionnaires than they were in round 1" 

........................................................................................................................ 11. "Participants found the task of sketching wear patterns from memory as in round 1 

more dijficult than that of commenting on a given wear pattern as in the subsequent 
rounds. " 

........................................................................................................................ 12. "In round 1, some participants may have showed wear patterns taken from direct 

patient observation for the purpose of the questionnaire. " 

........................................................................................................................ 13. "The reduced number of responses from participants in round 3 may have been 
because the request to justify minority opinions over associated wear patterns was too 
difficult. " 

........................................................................................................................ 14. "Where agreements have not been reached in round 3, this may be because the 
patterns depicted are uncommon and outside the experience of some participants. " 

........................................................................................................................ 15. "Where agreements have not been reached in round 3, misdiagnosis of the 
associated condition by some participants may have been a contributoryfactor. " 

........................................................................................................................ 16. "Where agreements have not been reached in round 3, this may be because there is 
no one commonly expected pattern, but instead a wide range of uncommon patterns in 
association with the named conditions. " 

........................................................................................................................ 17. "The questionnaires stimulated an awareness of wear patterns and caused 
participants to look at wear pattern associations more closely, which in turn led to 
greater understanding of wear patterns. " 
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SWaMP Questionnaire round 4, section 3 (contd. ) 

A. ) I agree with the statements made above as determined from the three previous 
questionnaire rounds Q 

B. ) I disagree with the statements made above as determined from the three previous 
questionnaire rounds 11 

(Please tick one of the above boxes as appropriate) 

(N. B. If you have ticked box B. to show disagreement, please state clearly, the reason 
for disagreement, by the relevant statement/statements) 
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SWaMP project round four feedback sheet 

Name of participant : 

I have the following comments to make on round four : 

(Please continue on separate sheet if necessary) 

If you would like a copy of the fmal report on the questionnaires, please tick the box 
below 

Please send me a copy of the fmal questionnaire report when completed 

0 

Thank you for your assistance. 

D. W. Vernon 
Research student 
SWaMP project 
Sheffield Hallam University 
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APPENDIX 12 Pre-questionnaire survey package 

The SWaMP questionnaire package contains the following : 

1. Covering letter 

2. Explanatory notes 

3. List of structural/functional states of the foot and gait 

4. Questionnaire 

5. Stamped, addressed envelope 

DWV 20/1/96 
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Coverin! letter 

Podiatry and Chiropody Service 

Dear Sir/Madam 

Community Health Sheffield 
Fulwood House 
Old Fulwood Road 
Sheffield 
510 3TH 
0114 - 2716767 

I am a state-registered chiropodist conducting research into shoe wear marks as part of the 
requirement for a M. Phil. /Ph. D. study at Sheffield Hallam University. This project is being 
undertaken in the belief that if the marks were placed on a grid, they would be useful in 
chiropody/podiatry teaching, clinical diagnosis and in crime scene examination where worn 
shoe prints are found. The project is known as the SWaMP (shoe wear mark) project. 

As there is currently no basic information available on shoe wear marks, I initially require 
experienced chiropodists to name conditions for which they have knowledge of wear marks 
in order to provide a focus for the study. 

I am therefore writing to all heads of Trust podiatry/chiropody services to request 
participation in the project. I would be grateful if you could choose an appropriate 
experienced chiropodist from your staff to participate in the questionnaire, giving them the 
enclosed explanatory notes and questionnaire to complete which can then be returned to me 
in the stamped, addressed envelope for collation. 

Thank you for your anticipated help in this project. 

Yours faithfully 

D. W. Vernon 
SWaMP Project Research Student 
Sheffield Hallam University 
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Explanatory Notes 

SWaMP Project Questionnaire - Explanatory Notes 

Thank you for assisting in this project. I am a state-registered chiropodist undertaking 
research into shoe wear marks as part of the requirement for a M. Phil. /Ph. D. study at 
Sheffield Hallam University. This project is being undertaken in the belief that if shoe wear 
marks were placed on a grid, they would be useful in chiropody/podiatry teaching, clinical 
diagnosis and crime scene evaluation where worn shoe prints are found. The project is 
known as the SWaMP (shoe wear mark) project. As there is currently no basic information 

available on shoe wear marks, I initially require experienced chiropodists to name conditions 
for which they have a knowledge of wear marks in order to provide a focus for the study. 

In this initial questionnaire, you are asked to name any of the conditions from the enclosed 
list for which you can identify the associated shoe sole wear marks. Please name 3 or more 
conditions but only up to a maximum of 10. It is important that you only name conditions 
for which you already have wear mark knowledge%xperience. 

Your response will be received in confidence and your anonymity will be respected at all 
times. 
Please could the questionnaire be completed and returned to me within 3 weeks of receipt 
in the pre-paid envelope. If you have any problems, please contact me on : 

0114 - 2716767 (Daytime) 

Thank you once again for your assistance. 

D. W. Vernon 
SWaMP Project Research Student 
Sheffield Hallam University. 
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List of structural/functional states sent to participants 

ABDUCTION 
ADDUCTION 
ANKLE EQUINUS 
BOW LEGS 
CALCANEAL BURSITIS 
CALCANEAL GAIT 
CALCANEO-CAVUS 
CALCANEO-VARUS 
CHARCOT JOINTS 
CLAW TOES 
DROP FOOT 
EQUINO-VARUS 
FOOT STRAIN 
FOREFOOT VARUS 
GENU VALGUM 
HALLUX FLEXUS 
HALLUX VALGUS 
HEMIPLEGIC GAIT 
HINDFOOT VALGUS 
HYPERMOBILE 1 ST 
AND 5TH MPJTS 
INFLARED FOOT 
KOHLERS DISEASE 
METATARSUS ADDUCTUS 
METATARSUS PRIMUS VARUS 
OVERLOADED 2ND MET. 
PARAPARESIS 
PES CAVUS 
PLANTAR DIGITAL NEURITIS 
(MORTON'S TOE) 
PLANTAR FLEXED 1ST AND 
5TH TOES 
POST-OPERATIVE STATES 
PYRAMIDAL NEUROLOGICAL 
DISORDERS 
RETRACTED TOES 
RHEUMATOID ARTHRITIS 
SHORT 1 ST METATARSAL 
SHUFFLING GAIT IN 
PARKINSONISM 
TAYLORS BUNION 
TALIPES CALCANEO VARUS 
TALIPES EQUINO VARUS 
VERTICAL TALUS 

ABDUCTION AND EVERSION 
ADDUCTION AND EVERSION 
ATAXIC GAIT 
CALCANEAL APOPHYSITIS 
CALCANEAL EVERSION 
CALCANEAL SPUR 
CALCANEO-VALGUS 
CALCANEO-VARUS (COMPENSATED) 
CHOREA 
DIGITI QUINTI VARUS 
EQUINO-CAVUS 
EXCESSIVE ANKLE DORSIFLEXION 
FOREFOOT VALGUS 
FREIBERG'S INFRACTION 
GENU VARUM 
HALLUX RIGIDUS 
HAMMERED 2ND TOE 
HIGH STEPPING GAIT 
HINDFOOT VARUS 
HYPERMOBILE FOOT 

INTOED GAIT 
LOWER MOTOR NEURONE WEAKNESS 
METATARSUS PRIMUS ELEVATUS 
OUT-TOED GAIT 
PAINFUL NAIL DISORDERS OF THE IST TOE 
PARAPLEGIC GAIT 
PES PLANO-VALGUS 
PLANTAR FASCIITIS 

PLANTAR FLEXED TOES 

PRONATED FOOT 
REDUCTION OF LONGITUDINAL AND 
TRANSVERSE ARCHES 
RETRO-CALCANEAL BURSITIS 
SEVERS DISEASE 
SHORT 5TH METATARSAL 
SPLAYING OF THE METATARSALS 

TALIPES CALCANEO VALGUS 
TALIPES EQUINO VALGUS 
TARSAL ARTHRITIS 
WADDLING GAIT 
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Pre-questionnaire survey 

SWaMP Project Questionnaire 

Name ............................................... .... 

Employing Trust ........................................................... 

Work Address ............................................................ 

Tel. No. 

............................................................ 

............................................................ 

Please list a minimum of 3 and a maximum of 10 conditions for which you could identify 
characteristic shoe sole wear marks based on experience and knowledge of these marks. 

Condition 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Please return the form to : Wesley Vernon 
Podiatry and Chiropody Service 
Community Health Sheffield 
Fulwood House 
Old Fulwood Road 
Sheffield 
S10 3TH 
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APPENDIX 13 Main questionnaire package 

The 2nd SWaMP questionnaire package contains the following : 

1. Covering letter 

2. Explanatory notes 

3. Example sheet 

4. Questionnaire 

4. Stamped, addressed envelope 

DWV 4/6/96 
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Covering letter 

Podiatry and Chiropody Service 
Community Health Sheffield 
Fulwood House 
Old Fulwood Road 
Sheffield 
S10 3TH 
Tel.: 0114 - 2716767 

Dear Sir/Madam 

Thank you for participation in the initial SWaMP project questionnaire that I distributed 
earlier this year. The results of the questionnaire have now been collated. They show that 
Podiatrists have knowledge/experience of certain shoe wear mark patterns that relate to 
conditions affecting the foot and/or gait. 

The next phase of the research is to explore Podiatrist's experience of some of these shoe 
wear marks further. I would be grateful if you could forward the enclosed questionnaire 
package to the appropriately experienced Podiatrist whom you chose for participation in 
the initial questionnaire for completion and return. 

Thank you again for your help with this project. 

Yours faithfully 

Wesley Vernon 
SWaMP Project Research Student 
Sheffield Hallam University. 

327 



APPENDIX 13 - contd. 

Explanatory Notes 

SWaMP Project 2nd Questionnaire : Explanatory Notes 

Thank you for participation in the initial SWaW project questionnaire that I distributed 
earlier this year. The collated responses showed that Podiatrists have experience of certain 
shoe wear mark patterns that relate to conditions affecting the foot and/or gait. Of the 
replies received, the four most common conditions participants said that they had shoe wear 
mark knowledge of were: 

1. Pronated Foot 
2. Hallux Rigidus 
3. Rearfoot Varus 
4. Pes Cavus 

I would now like to invite you to participate in an exercise to explore Podiatrist's experience 
of these shoe wear marks further. A questionnaire form is enclosed on which blank shoe 
outsoles are presented with the above named conditions. Participants are required to sketch 
the wear pattern or patterns that they would associate with these named conditions on the 
blank outsoles. An example is included for your reference showing the preferred style of 
representation. If more than one wear pattern is known for each condition, please sketch 
the pattern that you believe is the most commonly occurring first and place any subsequent 
patterns in decreasing order of frequency of occurrence. It is essential that patterns are 
drawn from experience and not from direct patient observation or theoretical knowledge. 
If you wish to show even more wear patterns for the named conditions than there is space 
for, please photocopy the sheet as required. All replies will be received and dealt with 
anonymously. 

I would therefore be grateful if you would complete the enclosed questionnaire and return 
this to me within three weeks of receipt. A stamped addressed envelope is enclosed for your 
assistance. 

Thank you again for your help with this project. 

Yours faithfully 

Wesley Vernon 
SWaMP Project Research Student 
Sheffield Hallam University. 
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APPENDIX 13 - contd. 

Example sheet 

SWaMP 2nd Questionnaire 
Ex m Re 
Pronated foot 

9 9 9 

Reason for variation Reason for variation Reason for variation Reason for variation 
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APPENDIX 13 - contd. 

2nd SWaMP Questionnaire 

2nd SWaM P Questionnaire 
Please sketch the wear marks that you would associate with the named conditions on the hlank outsole 
outlines using the preferred style shown on the example sheet. If'you associate more than one pattern 
with a condition, state the reason for the difference (e. g. compensation) and place the patterns in order 
of frequency of occurrence with the most commonly occurring pattern first. 

Pronated Foot 

I 

9 

2 

9 

3 

9 

4 

9 

Reason für variation 

------------------------ 

Reason tier variation 

------------------------ 

Reason fi)r %ariation 

------------------------ 

Hallux Rigidus 

2 3 4 

Reason for %ariation 

------------------------ 

Reason for Variation 

------------------------ 

Reason for %ariation 

------------------------ 
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APPENDIX 13 - contd. 

2nd SWaMP Questionnaire (contd. ) 

2nd SWaM P Que 
Rearfoo 

stionnaire (contd. ) 
t Varus 

1 2 3 4 

Reason for %anatiun 

------------------------ 

Reason for variation 

------------------------ 

Reason for variation 

------------------------ 

Pes Cavus 

1 

19 

2 

9 

3 

9 

4 

9 

Reason for variation 

------------------------ 

Reason ür variation 

------------------------ 

Reason for variation 

------------------------ 
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APPENDIX 14 Example of inductive analysis of wear patterns 
by pathology and pattern form 

Patterns given 

UD HR 11/2 

Sub Theme 
3upmabon 
FPC 
1/6/13/18/19 

I/D Pron 11/2 
Sub 71ýeme 
Rearfoot Valgus 
FPC 
4/16/17 

Division of patterns by category 
Pattern 1. Pathology 2. Focal code 3. Detailed fecal 

reference categories predominance code categories 

Pron 34/4 1/16/17 
Pron 7/1 1/16/17 
Pron 5/2 Pronation 16/17 4/16/17 

Pron 11/2 4/16/17 
Pron 20/3 4/16/17 

HR 2/1 17/20 1/l 7/20 
HR 3/1 1/17/20 

HR 11/2 Ballux 13/18/19 1/6/13/18/19 
HR 16/1 Rigidus 14/15/20 1/14/15/20 
HR 20/1 1/14/15/20 

IP Qcc 
1/17/20 

--- 

l/D Pron 7/l 

None 

öde 
1/16/17 

t_ 
r 

+r. ý 

4. Variable given 

----------------------- 
Rearfoot Valgus 
Rearfoot Valgus 
Forefoot Varus 
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UD HR 16/1 
Sub' 
None 
HN ode 
1/14/15! 20 

VD Pron 20/3 
Sub Th nKe 
Forefoot Vans 

FW 
4/16117 

1 

ýý 

UD HR 20/1 
er Sub 

None 

r 
1/ 14/1 SM 

1 

(I) 
I/D Pron 34/4 
Sub 
Fully comp. 

FPC«ie 
1/16/17 

(\j 

I/DHR2/1 1/DHR3/1 
Sub 7h®e Bub ]hae 
None Naiv 

kpc 
1/I7l20- 

I/D Pron 5/2 
Sub 
Rearfoot Valgus 
FPCode 
4/16/17 



APPENDIX 15 Sample of pattern sub-categories based on focal 
code descriptions 

From the category of patterns exhibiting `localised central metatarso- 
phalangeal joint wear' (33 Patterns), the following sub-categories were 
derived: 

1. Localised central metatarso-phalangeal joint wear with posterior/ 
posterior-lateral heel wear' 

Pathology Pattern Reference 
Proration 42/2,8/2,16/3,32/1,22/2,5/3,32/4 
Hallux rigidus 32/2,50/2 
Pes cavus 22/2,6/2,24/1,1/1,8/2,42/3 
Rearfoot varus 23/1,18/3,22/2,9/1,16/1,23/3,29/1 

2. Localised central metatarso- halan eal joint wear with no heel wear' 
Pathology Pattern Reference 

Proration 32/1,22/2,5/3,32/4 
Hall ux ri idus 32/2 
Pes cavus 22/2 
Rearfoot varus 22/2 

3. Localised central metatarso- halan eal joint wear with 1tip of 1s` wear' 
Pathology Pattern Reference 

Proration 35/2,37/2,43/1,11/3 
Hall ix rigidus 23/1,40/1,29/1,23/2,50/2 
Pes cavus 8/3 
Rearfoot varus 29/1 

4. Localised central metatarso- halan eal joint wear with medial heel wear 
Pathology Pattern Reference 

Pronation 25/3,13/2,3/1,26/1 
Hall ux ri idus 26/1 
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APPENDIX 15 - contd. 

From the above categories, the following focal code sub-categories were 
derived: 

Focal code sub-categories for `central metatarsal wear with posterior/ 
posterior-lateral heel wear' 

Focal Code Pattern Reference 
1/15 PRON - 42/2,8/2,16/3 

RFV - 16/1,9/1,18/3,23/1 
PC -1/1,6/2,8/2 

2/15 PC - 24/1,42/3 
1/14 RFV - 23/3 

Focal code s ub-categories for `central metatarsal wear with no heel wear' 
Focal Code Pattern Reference 

15 PRON - 32/1,22/2,5/3,32/4 
RFV - 22/2 
PC - 22/2 
HR - 32/2 

Focal code sub-categories for `central metatarsal. wear with 1 S'/ tip of 1St 
wear 

Focal Code Pattern Reference 
1/15/20 PRON - 35/2,37/2,43/1,11/3 

HR-40/1,29/1 
6/15/20 PC - 8/3 
15/20 HR - 23/1,23/2 
15/17 HR - 50/2 
1/3/15/18/20 RFV - 29/1 

Focal code sub-categories for `central metatarsal wear with medial heel 
wear' 

Focal Code Pattern Reference 
1/3/15/20 HR-26/1 
1/4/15/20 PRON - 26/1 
4/15/20 PRON - 3/1 
2/3/4/9/14 PRON - 25/3 
4/9/15 PRON -13/2 
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APPENDIX 16 Illustration of hermeneutic circle traced in wear 
pattern analysis 

Wear pattern 
p HR 11/2 

Sub 1Mme 
Foca l cod e 

W"9 1/6/13/18/19 

"Leap of hermeneutic understanding" Normal force 
Hallux rigidus suggests that the usual pathway 

foot/ground contact cannot be expected due 
to the stiff 1 S' toe . 

Supination suggests a 
II turning inwards of the foot. The focal code 

describes wear of the lateral outsole border 
suggesting that the normal force pathway 
has not been followed with a more lateral 

pathway avoiding the ls` toe stiffness. Foot 
anatomy suggests the lateral aspects of the 

Supination foot contacting the ground 

Inversion (turning in 

along an axis 
running from front 
to back) of the foot 

Foot anatomy 
Hallux Rigidus normally in 

ground contact 
It toe is fixed and while walking 
does not dorsiflex 
(bend upwards) at 
the 1st metatarso- " 

joint phalangeal 

I 
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APPENDIX 17 Patterns suggesting more than one function 

Pron ation patterns 
Pattern reference Focal code Suggested functions 

PRON 1/1 1/9/15/16/1720 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Abducted foot 
PRON 7/1 1/16/17 1. Foot contacts normally with mid stance pronation 

and no attempt to recover 
2. Abducted foot 

PRON 7/2 1/9/16/17 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Abducted foot 
PRON 8/1 1/1720 1. Foot contacts normally with later pronation and 

attempt to stabilise via functional hallux limitus 
2. Abducted foot 

PRON 11/1 1/16/17 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Abducted foot 
PRON 11/3 1/15/20 1. Foot contacts normally with later pronation and 

attempt to stabilise via functional hallux limitus 
2. Abductory twist 
3. Abducted foot 

FRON 14/1 1/16/17/20 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Abducted foot 
PRON 15/1 1/9/20 1. Foot contacts normally with later pronation and 

attempt to stabilise via functional hallux limitus 
2. Abducted foot 

PRON 16/1 1/15/16/17 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Abductory twist 
PRON 17/1 1/15/16/17 1. Foot contacts normally with mid stance pronation 

and no attempt to recover 
2. Abductory twist 

IRON 20/2 1/14/15/20 1. Foot contacts normally with later pronation and 
attempt to stabilise via functional hallux limitus 

2. Abductory twist 
PRON 21/1 1/13/14/15/16/17 1. Foot contacts normally with late pronation 

2. Abductory twist 
PRON 21/4 1/13/15/16/17 1. Foot contacts normally with late pronation 

2. Abductory twist 
PRON 22/1 6/17/20 1. Foot lands in inversion to compensate for 

pronation, then later pronates fully 
2. Abducted foot 

PR-ON 23/1 1/16/17 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Abducted foot 
FRON 24/2 2/14/15/20 1. Foot contacts normally with later pronation and 

attempt to stabilise via functional hallux limitus 
2. Abductory twist 

PR-ON 26/3 1/2/3/13/15/20 1. Foot pronates rapidly on contact and attempts to 
recover through supination 

2. Abductory twist 
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APPENDIX 17 - contd. 

Pattern reference Focal code Suggested functions 
PRON 29/1 1/15/16/17 1. Foot contacts normally with mid stance pronation 

and no attempt to recover 
2. Abductory twist 

PRON 30/1 1/16/17 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Abducted foot 
PRON 31/2 1/14/15/20 1. Foot contacts normally with later pronation and 

attempt to stabilise via functional hallux limitus 
2. Abductory twist 

PRON 33/2 1/15/16/17/20/21 1. Abductory twist 
2. Abducted foot 

PRON 34/4 1/16/17 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Abducted foot 

PRON 35/1 1/20 1. Foot contacts normally with later pronation and 
attempt to stabilise via functional hallux limitus 

2. Abducted foot 

PRON 35/2 1/15/20 1. Foot contacts normally with later pronation and 
attempt to stabilise via functional hallux limitus 

2. Abductory twist 
3. Abducted foot 

4 35/3 1/20 1. Foot contacts normally with later pronation and 
attempt to stabilise via functional hallux limitus 

2. Abducted foot 
4 36/1 1/16/17/20 1. Foot contacts normally with mid stance pronation 

and no attempt to recover 
2. Abducted foot 

PRON 37/1 1/20 1. Foot contacts normally with later pronation and 
attempt to stabilise via functional hallux limitus 

2. Abducted foot 
4 37/2 1/15/20 1. Foot contacts normally with later pronation and 

attempt to stabilise via functional hallux limitus 
2. Abductory twist 
3. Abducted foot 

PRON 40/1 1/10/16/17/20 1. Foot lands in inversion to compensate for 
pronation, then later pronates fully 

2. Abducted foot 
PR---ON 43/1 1/15/20 1. Foot contacts normally with later pronation and 

attempt to stabilise via functional hallux limitus 
2. Abductory twist 
3. Abducted foot 

PRON 43/2 1/2/6/15/16/17 1. Foot lands in inversion to compensate for 
pronation, then later pronates fully 

2. Abductory twist 
PRON 44/1 1/16/17 1. Foot contacts normally with mid stance pronation 

and no attempt to recover 
2. Abducted foot 

PRON 50/1 1/6/7/9/10/16/17/20 1. Foot lands in inversion to compensate for 
pronation, then later pronates fully 

2. Abducted foot 
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APPENDIX 17 - contd. 

Pattern reference Focal code Suggested functions 

PRON 50/3 1/6/10/15/16/17 1. Foot lands in inversion to compensate for 
pronation, then later pronates fully 

2. Abductory twist 
3. Abducted foot 

PRON 51/1 6/16 1. Foot lands in inversion to compensate for 
pronation, then later pronates fully 

2. Abducted foot 
PRON 51/3 6/15/16/17 1. Foot lands in inver/sion to compensate for 

pronation, then later pronates fully 
2. Abductory twist 

PRON 52/2 1/16/17/20 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Abducted foot 
PRON 54/2 1/14/15/16/20 1. Foot contacts normally with later pronation and 

attempt to stabilise via functional hallux limitus 
2. Abducted foot 

PRON 55/2 1/16/17/21 1. Foot contacts normally with mid stance pronation 
and no attempt to recover 

2. Foot contacts normally with later pronation and 
attempt to stabilise via functional hallux limitus 

Hallux rigid us patterns 
Pattern reference Focal code Suggested functions 

HR 12/2 17/20 1. Abducted gait 
2. Pronation with abducted gait 

HR 14/2 16/20/21 1. No medial or lateral deviation from normal gait 
pathway 

2. Adductory twist 
HR 21/1 1/12/13/14/15/20 1. Classic hallux rigidus function 

2. Forefoot inversion 

HR 23/2 15/20 1. Classic hallux rigides function 
2. Abductory twist 

HR 25/2 13/20 1. Classic hallux rigidus function 
2. Forefoot inversion 

HR 26/1 1/3/15/20 1. Classic hallux rigidus function 
2. Abductory twist 

HR 28/1 1/13/20 1. Classic hallux rigidus function 
2. Forefoot inversion 

HR 29/1 1/15/20 1. Classic hallux rigidus function 
2. Abductory twist 

HR 31/3 13/16/18 1. Forefoot inversion 
2. Adductory twist 

HR 32/4 1 1. Calcaneal gait 
2. Walking predominantly on heels 

HR 33/1 1/6/13/17/18/20/21 1. Classic hallux rigidus function 
2. Compensatory su ination/inversion of the foot 

HR 34/1 1/13/20 1. Classic hallux rigidus function 
2. Forefoot inversion 

HR 42/2 1/12/13/20 1. Classic hallux rigidus function 
2. Forefoot inversion 

M46/1 13/16/18 1. Adducted gait 
2. Adductory twist 
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APPENDIX 17 - contd. 

Pattern reference Focal code Suggested functions 
HR 47/1 14/15 1. Abductory twist 

2. Stamping gait 
3. Vertical toe off 

HR48/3 1/9/16/17/20 1. Abducted gait 
2. Pronation with abducted gait 

HR 49/1 1/16/20/21 1. No medial or lateral deviation from normal gait 
pathway 

2. Adductory twist 
HR 51/1 15/16/17 1. Abducted gait 

2. Abductory twist 
HR 54/1 6/7/18/19/21 1. Compensatory supination/inversion of the foot 

2. Compensatory supination/inversion of the foot 
3. Forefoot inversion 

HR 55/2 1/13/16/20 1. No medial or lateral deviation from normal gait 
pathway 

2. Adductory twist 
Pes Cavus patterns 

Pattern reference Focal code Suggested functions 
PC 122 1/16 1. Normal or inverted heel, everted forefoot 

2. Feet abducted 
PC 28/1 1/13/16/17 1. Normal or inverted heel, everted forefoot 

2. Feet abducted 
PC 28/2 6/7/13/18/19/21 1. Foot inverted throughout 

2. Foot inverted and abducted throughout 
PC 31/1 6/7/12/13/18/19/21 1. Foot inverted throughout 

2. Foot inverted and abducted throughout 
PC 32/1 1/16/17 1. Normal or inverted heel, everted forefoot 

2. Feet abducted 
PC 34/2 6/13/16/18 1. Foot inverted throughout 

2. Foot inverted and abducted throughout 
PC 35/1 3/13/14/15/16/21 1. Everted heel 

2. Feet abducted 
PC 39/1 1/16 1. Normal or inverted heel, everted forefoot 

2. Feet abducted 
PC 47/3 16 1. No heel strike due to dropped forefoot of pes 

cavus and everted forefoot 
2. Abductory twist 

PC 47/4 15/16 1. No heel strike due to dropped forefoot of pes 
cavus and everted forefoot 

2. Abductory twist 
PC 48/4 1/13/15/16/17/20 1. Normal or inverted heel, everted forefoot 

2. Feet abducted 
Rearfoot varus patterns 

Pattern reference Focal code Suggested functions 
RFV 1/3 1/13/18 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 2/2 1/13/14/18 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
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APPENDIX 17 - contd. 

Pattern reference Focal code Suggested functions 

RFV 5/4 6/13/20 I. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
RFV 6/2 13/15/20/21 1. Forefoot supination 

2. Adductory twist 
RFV 8/1 1/13 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 11/1 1/13/14/15/17 1. Forefoot supination 
2. Adductory twist 

kFV 12/2 1/12/13/14/15 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
RFV 15/1 1/13/18/20 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with abduction 

RFV 18/1 6/13/20 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
RFV 20/3 1/12/13/14/15/18/19 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with abduction 

RFV 21/1 1/12/13/18/20 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
RFV 22/1 6/13 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 23/2 1/13 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 26/2 1/13 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 28/2 1/6/7/13/14/15/18/1 1. Foot is inverted on heel strike and remains 
9 inverted throughout 

2. Foot is inverted throughout with abduction 
RFV 29/2 6/7/18/19/21 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with adduction 

RFV 33/2 1/6/7/12/13/18/19 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 34/2 1/13 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
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APPENDIX 17 - contd. 

Pattern reference Focal code Suggested functions 

RFV 35/2 6/13/20 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
RFV 37/2 1/13/18 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 39/1 1/1920/21 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Forefoot supination 
3. Adductory twist 

RFV 42/1 1/12/13 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 48/1 1/13/14/15/18 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
RFV 52/1 1/13/18 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 52/3 1/13/14/15/18 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
RFV 52/4 6/13 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 53/2 1/13/14/15/20 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
RFV 53/4 1/13/21 1. Foot is inverted on heel strike and remains 

inverted throughout 
2. Foot is inverted throughout with abduction 

RFV 54/2 1/13/18 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
3. Foot is inverted throughout with adduction 

RFV 55/3 6/7/12/13/17 1. Foot is inverted on heel strike and remains 
inverted throughout 

2. Foot is inverted throughout with abduction 
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APPENDIX 18 Patterns repeated across pathology categories 

Focal code No. Pathologies 
affected 

Pattern references 

1/15 Pronation -3 PRON - 42/2,8/2,16/3 
Rearfoot varus -4 RFV -16/1,9/1 18/3 23/1 
Pes cavus -3 PC -1/1,6/2,8/2 

15 Pronation -4 PRON - 32/1,22/2,5/3,32/4 
Rearfoot varus -1 RFV - 22/2 
Pes cavus -I PC - 22/2 
Hallux ri idus -1 HR-32/2 

1/15/20 Pronation -4 PRON - 35/2,37/2,43/1,11/3 
Hallux ri idus -2 HR-40/1,29/1 

14/15 Rearfoot varus -1 RFV - 32/2 
Hallux riidus -1 _HR - 

47/ 
1/14/15 Rearfoot varus -3 RFV - 53/1,20/1,54/3 

Pronation -1 PRON - 20/ 1 
1/2/3/4/9/14/15 Rearfoot varus -1 RFV - 31/1 

Pronation -1 PRON - 31/1 
1/13/14/15/16 Pes cavus -8 PC -13/2,17/1,36/1,11/1 44/1 48/3 41/1 37/1 

Rearfoot varus -2 RFV - 44/1,42/2 
2/13/14/15/16/17/20 Pronation -1 PRON - 28/3 

Rearfoot varus -2 RFV -28/1,28/3 
1/13/14/15/16/17 Pes cavus -2 PC -28/3,48/2 

Pronation -1 PRON - 21/1 
6/13/14/15/16/17 Pescavus -1 PC-48/1 

Hallux ri idus -1 HR - 48/2 
1/13/14/15 Rearfoot varus -2 RFV -13/1,16/2 

Pes cavus -1 PC - 24/3 
Hallux rigidus -1 HR - 53/2 

4/13/14/15/20/21 Pronation -1 PRON-31/3 
Rearfoot varus -1 RFV - 31/3 

1/13/18 Pronation -1 PRON - 30/2 
Rearfoot varus -4 RFV - 52/1,37/2,1/3,54/2 
Pes cavus -1 PC - 49/1 

12/13 Pes caves -1 PC - 32/2 
Hallux ri idus -I HR - 32/3 

1/14/15/20 Pronation -2 PRON - 20/2,31/2 
Rearfoot varus -2 RFV - 20/2,35/3 
Hallux ri idus -6 HR 6/1,20/1,8/1,16/2,16/1,4/1 

1/13/14/15/17 Rearfoot varus -1 RFV -11/1 
Halluxri idus -I HR-42/1 

1/13/15/20 Pes cavus -1 PC - 8/1 
Halluxri idus -1 HR-55/1 

13/15/20 Hallux rigidus -1 HR - 26/2 
Hallux rigidus -1 HR - 29/2 

1/13/20 Pronation -1 PRON - 11/4 
Hallux ri idus -3 HR- 34/1,28/1,45/1 

1/13/16 Rearfoot varus -2 RFV 53/3,26/3 
Pronation -2 PRON 34/3,50/4 
Pes cavus -6 PC 53/1.43/1,23/1,13/1,26/1,45/1 

1/16 Pronation -1 PRON 12/1 
Rearfoot varus -4 RFV 18/2,4/1,38/1,12/1 
Pes cavus -2 PC 12/2,39/1 
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APPENDIX 18 - contd. 

Focal code No. Pathologies 
affected 

Pattern references 

6 Pronation -2 PRON 45/1,17/3 
Pes cavus -1 PC 47/3 
Hallux ri idus -2 HR 36/1,46/2 

1/16/17 Pronation -6 PRON 44/1,7/1,23/1 11/1 30/1,18/1 
Rearfoot varus -4 RFV 30/1,14/1,11/2,34/3 
Pes cavus -1 PC 32/1 
Halluxri rigidus -1 HR 11/1 

47/9/16/17 Pronation -3 PRON 5/2,6/2,20/3 
Rearfoot varus -1 RFV 7/2 

2/3/4/9/16/17 Pronation -1 PRON 19/1 
Hallux rigidus -1 HR 19/1 

4/16/17/20 Pronation -4 PRON 53/3,28/2,49/1,29/2 
Hallux ri idus -1 HR 28/2 

2/15/16/17 Pronation -2 PRON 44/2,53/4 
Rearfoot varus -1 RFV 2/1 

1/15/16/17/20/21 Pronation -2 PRON 33/2,4/1 
Hallux ri idus -1 HR 31/1 

17 Hallux rigidus -1 HR - 7/1 
Pronation -1 PRON - 32/2 

1/20 Pronation -3 PRON - 35/1,35/3,37/1 
Rearfoot varus -1 RFV - 35/1 
Halluxri rigidus -5 HR-17/1,8/2,11/3,18/1,53/1 

20 Pronation -I PRON - 46/2 
Halluxri idus -4 HR-10/1,14/1,25/1,32/1 

1/17/20 Pronation -1 PRON - 8/1 
Rearfoot varus -1 RFV - 36/1 
Halluxri rigidus -4 HR-41/1,3/1,2/1,50/1 

6/17/20 Rearfoot varus -1 RFV - 40/1 
Pronation -1 PRON 22/1 

6/7/18/19/21 Rearfoot varus -1 RFV - 29/2 
Hallux ri idus -l HR - 54/1 

9 Pronation -1 PRON - 32/3 
Rearfoot varus -I RFV - 32/3 
Pes cavus -1 PC - 39/2 
Hallux ri idus -1 HR - 32/4 

1/2/6 Pronation -1 PRON - 28/1 
Rearfoot varus -I RFV - 19/1 

6/7 Rearfoot varus -I RFV - 25/1 
Pronation -1 PRON - 25/2 
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APPENDIX 19.1 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Foot pronated prior to heel strike and through out stance Foot is Root Orien and Weed 
fixed in pronation before heel strikes, therefore striking medially 

, (p303) 
with the force pathway remaining medial as proration remains Neale (p44) 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
PRON 34/1 PRON 23/2 PRON S0/2 PRON 48x2 PRON 47/1 PRON 51/4 

1 I ý. 
i j 

PRON 18/3 PRON 14/2 PRON V3 PRON 17/2 PRON 11/2 PRON 5/2 

/ 
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APPENDIX 19.1 - contd. 

Respondent patterns in support (contd. ) 
PRON 6/2 PRON 2013 PRON 16/2 PRON 25/I FRON 13/1 PRON 49/1 

r t 1r ýJ 
r, 

1 ý J ý 

FRON 53/3 FRON 28/2 PRON 2912 FRON 36/2 FRON 1512 PRON 3&"2 

ll. e 
VIE 

11 

_ .j 
E... 

_. - "t _-( 1 1 

PRON S5/1 PRON 31/2 PRON 2/2 

1 
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APPENDIX 19.2 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Heel eauinus causing, centralised heel contact and later pronation Root, Orien and Weed 
to compensate A heel equinus results in a central heel strike (p 174) 
and an central force pathway. As restricted dorsiflexion is Neale (p47) 

encountered, the foot prorates to accommodate this, redirecting 
the force pathway medially 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

PRON I8/2 PRON 2/1 PRON 43/3 PRON 39/1 FRON 44/2 PRON 33/4 

PRON 2813 PRON 24/1 

% 
r '" 
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APPENDIX 19.3 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Foot pronated prior to heel strike with attempt to recover via Root Chien and Weed 
supinatio n As the foot lands in proration, an attempted 

, (p 120) 
recovery through supination directs the force pathway more Neale (p38) 
laterally 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
PRON 13/2 PRON 3/1 PRON 21/2 PRON 213 PROM 31/3 
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APPENDIX 19.4 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Foot pronates rapidly on contact and remains pronated Neale (p44) 
throughout stance Foot is not in fixed proration, but pronates 
on heel strike, directing the force pathway medially. The force 

pathway remains medially as it progresses anteriorly 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
FRON 19/1 FRON 52/1 PRON 54/4 PRON 4911 PRON 54/3 
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APPENDIX 19.5 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Foot pronates rapidly on contact and attempts to recover via 
Root, Orien and Weed 

forefoot supination Foot is not infixed proration, but pronates 
(p 174) 

on heel strike, directing the force pathway medially. An 

attempted recovery through supination directs the force pathway 
more laterally 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
PRON 26/1 PRON 25/3 PRON 26/2 PRON 31 /1 PRON 26/3 

ýy, I i I 
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APPENDIX 19.6 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Foot conta cts normally with mid-stance proration and n4 Neale (p47) 

attempt to recover After normal heel strike, the protiateN at the 
s,, Malar joint, redirecting the force pathway medially 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
PRO' 411 FRON S4I PRON 29 1 PRO\ IR I PROK SS 3 PRc1N I( I 

1401 

PRON 171 PRON 474 PRON 141 PRON 36I PRON 527 PRC)\ Ss 2 

j 

., 
lie i` .. . 

E` .f 
.., 

+ 

350 



APPENDIX 19.6 - contd. 

PRO', II1 PROM 144 PROM 44 I PROM 10 I PRON 21 1 PRO% 71 

. 01 ý" Ile I 
FRON 42 I PRON IR I FRON 91 PR01.12 1 PROM '2 PRON 11 

h j 
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APPENDIX 19.7 Functions suggested by patterns with 
hronation 

Function and description Previously suggested by 

Foot contacts normally with late prQnaCjiQn hollowing a normal Not previously 
heel strike, the fool follows a normal force pathway, but suggested in association 
pronates rapidly towards the end of . stance, with the force with pronation 
pathway directed medially at a late stage 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
PRON3413 PR(N 50/4 PRON21/4 PRON21/1 

ý 
i ,ýt 

fr 
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APPENDIX 19.8 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

FoQt contacts no Iv with r, pr ºýtion and attempt to Not previously 
St ili via functional haUux limitus Normal heel strike occurs, suggested in association 
with later /ro Aalion rx-curring via the -whialar /onu, directing with pronation 
the" force /xath%W medial/ v. A llempled . ctnhrlr. satr. m through 

. 
jimciional hallux hmitus pree"+rnts further medial &-vials n 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

PRA IN I1 PROM 17 1 PROS Is I PROS 32 2 PROS A PRO% M. 

. 40 ý 
f 

PRON tit PROM 11 4 PRON üß PRON 43 1 PROM t7 2 PRUN III 

it 

S 
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APPENDIX 19.8 

PRU\ IS 2 FRON 31 2 PROM 20I PRON 247 1140% ,42 

I 
le 
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APPENDIX 19.9 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Heel equinus causing no heel_cQn and later pros ion to Not previously 
compensate The restricted dorsiflexion of heel equlnu. s results in suggested in association 
a missed heel strike and a central force pathway. /)ue to this with proration 
restricted dorsiflexion the foot pronates, redirecting the force 

pathway medially 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 
PROM 4511 PRON 47/3 PRON 311 PRON 4712 PRON 311 PRCNJ 6/1 

AAW 

J J 

PRON 12/2 
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APPENDIX 19.10 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Heel cquinus causing no heel contactjud_Iattr abductory twist to Not previously 
cQgjVgns tg The restricted dorsr/le rinn of heel equrmi. c results in suggested in association 
a missed heel strike mud a central force /rathwmv. bo with pronation 
accomodale this restricted dorr, lericnr the fcxrt undertakes an 
ahductory twist. redirecting the forte pathway mediallty 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

PRO\ 12 4 PRON 12 1 PRON ýi PRO\ 22 1 PRU\ 171 
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APPENDIX 19.11 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

aim FQQt. lands in inversion to corrlpensate f" n iQn efta rem Not previously 
inverted throughout s1an S& The foot attempts to resist the suggested in association 
pronatory tendency by inverting before heel strike, remaining with pronation 
inverted throughout stance with the force pathway remaining 
lateral 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

PRON 30/2 

f. 

PRON 34/2 

i 
,1 
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APPENDIX 9.12 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Thcfoot_lands in inversion to compensate fQrpronation, then b) Root, Orien and 
later pconates fully a) I he, fool artemprs to resist the pronatortiv Weed (p 174) 
tendency by inverting before heel strike, with lateral, force Neale (p44) 

pathwav. 
The fool later 

. su ccumb. s to the pronalory tendency with 
the. force pathway being directed medially (Or h) vice versa 
pronate. s to compensate for the inversion) 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

PRO N 51 I PROM 22 I PROM 51 3 PRON 412 PROM 5( 1 PRCºN 40 1 

PROM 50 1 FRON 331 
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APPENDIX 19.13 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

The foot-inverts on heel strike, then later- prc ates fully Root. Oiien and Weed 
Foliowmg a ºxrrmal heel 

. strike, the fixt attempts to resist the (p 174) 

1ºrorxºtory tendency by inverting, with the force jxº/hwarw bring Neale (p44) 
directed lateral! 

. 
The foot later succumbs to the proººatorV 

tendency with the force pathway being directed medially 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

PkUs S t. t PROM 2R 4 
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APPENDIX 19.14 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Foot in fixed pronation and walking on heels in abductiont Neale (p51) 
1G Due to a fixed, severe proration, heel strike takes 

place with the foot abducted and the medial forefixot dorsiflexed. 
This directs the force pathway medially, but the foot is lifted 
early due to medial forefoot incompetence 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

PRON 23/2 PRON 28)1 

i"5 ý/' S1 

5I 
5ý 

5 
i 
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APPENDIX 19.15 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Abductorv_twij Following heel strike, the"footpr<xcceds into Neale (p47) 
pro»atioºr and as the. force pathway reaches the met. area, an 
ahchrclory (wist places the forefoot urto an ahriucled posihoºr 
with sahsequeºtt rolling over A, medial side of the I" to Improve 
the efficiency of foe-ººfj, medially redirecting the force lwtlnýuy 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
PRON 42 2 FRON R'2 PRON 10,1 PRO N 35 2 FRON 41 FRON 17 2 

'Alf .ý / . 
PRON 11 3 PRON 461 FRON 517 FRON 20'2 FRON 31 Z FRON 242 

* 
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APPENDIX 19.16 Functions suggested by patterns with 
hronation 

Function and description 
ýPreviuusly 

suggested h' 

Fo4Labducted A marked degree of abducluoi cxco njxuues Root, Chien and Weed 
pronatiovt of the fool, with the force pathway being directed (p422) 
from a marked lateral heel strike, medially acrov. s the fixrt to a Neale (p47) 

medial tax off position 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

PRoN III PRÜ\ 14 4 PROS 7I PROS 21 1 PRU\ N) I PROS 44 1 

1 60 . 

PRON9 1 PRON 521 PROM 14 1 PROM 36 I PROM 72 PROS I1 

4 r 

i 
j i 
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APPENDIX 19.16- contd. 

Respondent patterns in support 
FRON 51/I PRON 22/1 PRON 15/1 FRON 37/1 PRON 35/I PRON 35/3 

lop' 

PRON E/1 PRON 39/1 PRON 40/1 FRON SO/I FRON 31/2 PRON 54'3 

Wit 

Al, 

PRON 43/1 FRON 35/2 FRON 17/2 FRON 1113 FRON 50/3 PRON 33/1 

"QX 

363 



APPENDIX 20.1 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

Classic hailux ti ns function 5th MPJI and distal ml ct of Ist ('harlesworth (p597) 
toe form axis as lack of movement in the Ist MP. It prevents Ist Hanby and Walker 
toe from dorsifexing. This directs the pathway laterally. The (p 159) 
force pathway therefore meets and is diverted laterally by the ll. Lucock 
Rig. pathology. 

Theoretical movements in the sagittal plane Force pathway 

I1 
, 

1J 

Respondent patterns in support 

11R JI HR .1 IIA R. 1 12,1 IIR I<, I IIR 20 I 

f 
J . 41 

1 

j 

HR 741 HR 26.1 HR 27 1 Ilk 28 1 IIR 29 1 HR 33 1 

/. n. ". 

IDN 
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APPENDIX 20.1 - contd. 

Respondent patterns in support (coned ) 

HR 341 HR 57 I IIR 39 1 MR 19 I HR 42 I MR 441 

flk, 

AV :.. 
41 

. 10 

IIR45I HR 541 HR 51I HRIn2 IIR512 HR 2%2 

I 0 0 1 

i 
s 

Op 
f 

1(R 512 Ilk 42.2 HR 512 HR26 2 HR 292 Ilk 202 

.4 0 ./ 

I . 4f F 

HR 55.2 
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APPENDIX 20.2 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

Abducted gait As the feet are directed out, the, force pathway Rzonka 
passes medially over the /st MP, h with the Ist therefore not Sherman 
requiring dorcifexing due to foot "rolling" off the medial side of 
the Ist toe and MY. It instead. 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

HR 21 HR 3,1 HR III HR 13 1 fIR 22 1 HR 31 1 

1 ti +? 
lýr 

HR 411 1IR411'1 HR 501 HR511 HR324 

SMM 
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APPENDIX 20.3 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

nation with abducted gait Heel strike y be on medial heel Dananberg (refem to 
aspect. As with abducted gart, with the 

, 
feet being directed out, prcmahon but not abdu. ". honº 

the fixte pathway passes medially over the /st MI'. It with the lst Sherman 

therefore not requiring dorci/lering drye to the foot "rolling"off 

the medial side of the /st toe and MPJt instead 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

HR 14 3 HR 17 2 HR 19 1 HR 49 1 IHR 12 2 HHR 31 2 
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APPENDIX 20.4 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

Nm ial or lateral deviation frpm ngrmal_gaitp_thwayjwith or Rzonka 
without hyperextension of Ist MPJt) Lack of medial lateral Root, Orien and Weed 
deviation gives normally appearing force pathwav when viewed (p369) 
from above, but deviating pathway when viewed horizoniaNv. 

Hylºerextended distal phalanx of 1st toe will he present. 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

111171 11R 91 HR 10 I HR 17 1 HR 1* 1 HR 25 1 

1[R 30'1 HR 321 HR 40 1 Ilk 49.1 HR %I I HR 142 
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APPENDIX 20.4 - contd. 

Respondent patterns in support 

HR I I3 HR 14.1 In2 52 IIR R'2 IIR In 

I 

HR I I3 HR 14.1 IIR 52 IIR 81 IIR In 

. 
ir 
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APPENDIX 20.5 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

Abductory twist As the force pathway reaches the met. area, an Not previously 
abductory twist places the forefoot into an abducted position suggested in association 
with. aºbsequent rolling over the medial side of the ! st with hallux rigidus 
preventing the need. for the is! to dorci/lex. 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

IIR361 HR SI I Ilk 52I HR 231 Ilk 122 Ilk 44,2 

r 

HR 501 

41, 
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APPENDIX 20.6 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

CompensatQ_. yr supination/inversion of the foot Uncompensated Neale (p64) 

calca, eal inversion keeps the force pathway lateral therefore Turchin 

avoiding the limitation in dorsiflexton of the Ist caused by the Rzonka 
H. Rig. Sherman 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

IIR 11 I HR 54-1 11R ?1 IIR 112 HR 53 2 IIR 11 1 
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APPENDIX 20.7 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

Forefoot inversion Normal heel strike occurs. As inverted Dananberg 
/out is met, the force pathway remains lateral, therefore fort, Rzonka 

avoiding the limitations in dorsi/lexion of the Al caused Iw the 
H. Rig. 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
UUR 21 1 HR 32 3 
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APPENDIX 20.8 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

Abducted gait with eversion Everted calc. plus abducted foot Not previously 
results in medial heel strike from which propulsion is gained suggested in association 
with only slight assistance from Ist toe, avoiding limitation in with hallux rigidus 
dorsinerion of the Ist caused by the H. Rig. through medial 
Ixithway. 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
HR 172 
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APPENDIX 20.9 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

Abducted gait with eversion Everted calc. plus abducted fo 1 Not previously 
results in medial heel strike from which propulsion is Rained suggested in association 
with only slight assistance from 1st toe, avoiding limitation in with hallux rigidus 
dorsi/lerio» of the Ist caused by the 11. Rig. through medial 
pathway. 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

HR 17 2 
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APPENDIX 20.10 Functions suggested by patterns with 
hallux rigidus 

Function and description Previously suggested by 

Adducted gait Medial heel strike, possibly with ealcaneo-valgrus Not previously 
results in force pathway passing laterally across the fool suggested in association 
avoiding for need for the lst to dorrif7ex through this lateral with hallux rigidus 
deviation with resultant toe off from lateral aspect of the 
forefoxot. 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

HR 461 1IR484 

s; 4 
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APPENDIX 20.11 Functions suggested by patterns with 
hallux rigidus 

Function and description Previously suggested by 

Stamping wait The fool 'stamps' down and wrlically lifts, Not previously 
therefore eliminating the need for dorsrflex, on of the Ist toe. suggested in association 

with hallux rigidus 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

1[K 47 
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APPENDIX 20.12 Functions suggested by patterns with 
hallux rigidus 

Function and description Previously suggested by 

Adductory twist As the pathway reaches the met. area, an Not previously 
adductorv twist places the, forefoot into the ackhucted position suggested in association 
with subsequent lateral progress of the force pathway, with hallux rigidus 
preventing the need for the Ist to dorsiflex through this lateral 
deviation with resultant toe off from lateral aspect of the 
fore foot. 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

1[R 55'2 

R1 
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APPENDIX 20.13 Functions suggested by patterns with 
hallux rigidus 

Function and description Previously suggested by 

Calcaneal gait Through a lax tendo-achilles, dorsiflexion is 
taken up by the ankle. This may subsequently lead to vertical 
toe off, possibly with scuf ng of the toes. 

Not previously 
suggested in association 
with hallux rigidus 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

HIR 32 4 

I 
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APPENDIX 20.14 Functions suggested by patterns with 
hallux rigidus 

Function and description Previously suggested by 

Walking predominately on heels Similar to calcaneal gait, but Not previously 
without excess ankle dorsiflexion. Weight bearing is on the suggested in 
heels with minimal or no forefoot contact and vertical lift off conjunction with hallux 
prevents the need for /st dorriflexion. rigidus 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

HR 32 4 

1 
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APPENDIX 20.15 Functions suggested by patterns with 
hallux rigidus 

Function and description Previously suggested by 

Vertical toe-off_ Normal gait cycle until Ist MPJt restriction is Dananberg 

encountered, when the foxot lifts vertically. Rzonka 
Root, Orien and Weed 
(p367) 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

Ilk 471 

`. y 
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APPENDIX 20.16 Functions suggested by patterns with hallux 
rigidus 

Function and description Previously suggested by 

Feet strike ground in predominately horizowalty Shufflingjýaj 
directed movement, abrading as they strike. This extreme 
inhibition of vertical movement eliminates the. rued for the ist to 
dorstf lex. 

Not previously 
suggested in association 
with hallux rigides 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

va, bred in 
IAUfnw pathuis 
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APPENDIX 21.1 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Normal force pal ht_way with increased forefoot loading and no Neale (p53) 
toe-off propulsion due to pes cavus Normal heel strike and 
normally directed force pathway with weight-bearing dissipated 
at th fore foot and without toe-uff due to retracted toes. 

Theoretical movements in the sagittal plane Force pathway 
** f 

Respondent patterns in support 

P('45 I PC 26.1 IV 13 1 PC 23 1 M431 PC %I 1 

4 

PC 1812 PC 241 PC 42.1 PC 19.1 PC 51,2 PC 22 
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APPENDIX 21.1 - contd. 

Respondent patterns in support (contd. ) 

PC 26'3 PC 16.1 PC SS'2 PC 29 1 P(' 1511 PC 11 

. tJt'R M16 

IWO 

li 

+ I, 
4OF "r ..,.. ý' 

'M11tý+ 

PC 27 1 PC' 42 2 PC lull W132 PC 36A rc 171 

PC 11.1 PC 44ý 1 PC 41 1 PC 171 PC 48 Pi' 20.2 

> 

I I I 
sus , O' 

PC 54.7 PC 50 1 PC 25'2 PC 55.1 PC II PC R2 

NOU 111,03 

`ý .y ý, am f 
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APPENDIX 21.1 - contd. 

Respondent patterns in support (contd ) 

PC 62 PC 42 1 PC 72 PC 24 1 Pt xl I'(' 1v 2 

Awl ow. 

PC432 PC262 
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APPENDIX 21.2 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Normal force pathway with forefoot loading and no tce-ff Not previously 
propulsion due to pes cavus i- Out 

_h1-S -dlt14 suggested in association 
drj p forefoot No heel strike due to position (f heel in with pes cavus 
relation to_ forefoot and normally directed f )rce pxithw ry with 
weight-Gearing dissipated at the forefoot and without tcx-off hie 
to retracted toes. 

Theoretical movements in the sagittal plane Force pathway 
A4} 
4ýt 

Respondent patterns in support 

K' 46 2 PC 7A PC 14 1 P(5 I PC 5 Pt 22 1 

(C 46.1 PC 54 3 PC 5) PC 14.2 PC I1 P( 27 2 
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APPENDIX 21.2 - contd. 

Resnondent patterns in sunoort 

PC 10.1 PC 381 PC 30 1 PC 13 1 

äßi. (\Y'; 51ý'9 
. 4ýýýTý 

ýý;; 4ýjý, ý`". +ýý 
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APPENDIX 21.3 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Foot inverted throughout stance Lateral heel strike due to Not previously 
inversion of the foot, maintained throughout stance hence with suggested in association 
laterally positioned force pathway with pes cavus 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

PC 34 2 Pt 52'1 PC 51 4 PC 29 2 PC II1 

A r 
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APPENDIX 21.4 Functions suggested by patterns with 
pronation 

Function and description Previously suggested by 

Foot inverted and abducted throughout stance Lateral heel Not previously 
strike, accentuated through concurrent abduction of the foot suggested in association 
maintained throughout stance hence with laterally positioned with pes cavus 
force pathway 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

PC'342 PC'S21 PC 514 a'282 PC111 

1 ! I 

ýýý 

t 
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APPENDIX 21.5 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Foot inverted on heel strike. normal force pathway at forefoot (Neale p 51) 
Lateral heel strike dire to inversion of the heel with lateral. force 

pathway which shifts centrally to assume normal inclination of 

. 
forefoot, 

Theoretical movements in the sagittal plane Force pathway 

4 

Not applicable 

Respondent patterns in support 

PC61 PC 2511 PC332 PC 4A 

k !0 Qý i* 1%41M 
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APPENDIX 21.6 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Normal hee l strike inverted forefoot From normal heel strike, Root, Orien and Weed 
the foot inverts with the force pathway pa.. cing laterally (p263) 

Neale (p37) 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

; ß' 49 1 PC 21'I PC 11 1 PC 15.2 PC XI PC 24 

ý 

+ 1 r 

PC 20-1 

390 



APPENDIX 21.7 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Normal or inverted heel. everted forefoot Normal or slightly Neale (p37, p51) 
inverted heel strike occurs. A. s functiovia/ly t verteil forefoot is 
met, the force pathway passes medially 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

PC' 122 PC 79'1 PC 12 PC 32 I PC II A S4 I 

1 r I 
I} ti 1 I ew- f 

PC 28.3 PC 482 PC 48 1 PC 21 PC 49 .4 N'29 1 

Ow omý 

-4) i 
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APPENDIX 21.7 - contd. 

Respondent patterns in support 

PC 34 1 PC 91 

392 



APPENDIX 21.8 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Everted heel and for oot Eversion of the heel results in Neale (p37), 
medially inclined heel strike maintained into the forefoot with 
medial force pathway throughout. 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

U 

Respondent patterns in support 

PC 123 PC'513 

11I 

"ý i 

ýi 
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APPENDIX 21.9 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Everted he el. inverted forefoot Medial heel strike from the 
everted heel recuks in force pathway passing laterally across the 
foot where it is counteracted by the inverted forefoxot 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 
1ý 

Jl 

Respondent patterns in support 

394 



APPENDIX 21.10 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Feet abducted Abduction of the foot leads to lateral heel strike, Not previously 
with, force E(alhway passing medially ucrass prominent 1"' MPJI suggested in association 

area with pes caws 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

PC 12'2 PC3)t Yc321 PC 2811 PC 49 4 

s 
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APPENDIX 21.11 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Feet Adducted Medial heel strike due to addiaYed position of Not previously 
fooib with force pathway passing laterally across prominent 5th suggested in association 
MPJt area with pes caws 

Theoretical movements in the sagittal plane Force pathway 

A 

Not applicable 
i 

Respondent patterns in support 

PC351 
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APPENDIX 21.12 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

No heel strike due to dropped forefoot and inverted forefoot Not previously 
Prominent inverted forefoot with limited doºrsifexion restricts suggested in association 
heel strike and immersion of forefoot gives laterally inclined with pes cavus 
force pathway 

Theoretical movements in the sagittal plane Force pathway 

l 
- i 

Respondent patterns in support 

Pc 12.2 

ý 
1 
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APPENDIX 21.13 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Dorsiflexion of foot with load bearing (heavily) on heel Foot Neale (p36) 
dorsifexed at heel strike with force pathway avoiding prominent 
MPJI area and foot lifted vertically avoiding toe off 

Theoretical movements in the sagittal plane Force pathway 

A 

Respondent patterns in support 

PC 39/2 PC 40/1 

l 

I 
ýýI 
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APPENDIX 21.14 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

No heel strike due to dropped forefoot and everted forefoot Not previously 

Prominent inverted forefoot with limited dorsiflexion restricts suggested in association 

heel strike and eversion of forefoot gives medially ntclured force with pes caws 

Ixrt w, w 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

PC 47.3 PC 47.4 PC 51 1 

,i 
}t 1 
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APPENDIX 21.15 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Abductory twist Normal force pathway until prominent met. Not previously 
area is reached, then ahchrctory twist directs pathway medially. suggested in association 

with pes cavus 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

K'471 PC 47 4 PC 22 2 
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APPENDIX 21.16 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Addu Cory twist Normalforce pathway until prominent met. Not previously 
area is reached, then adcluctory twist directs pathway laterally suggested in association 

with Elallux Rigidus 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 
l1 

Respondent patterns in support 

PC 532 
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APPENDIX 21.17 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

ShufNing_Gait Foot strikes ground in predominately Not previously 
Ixxizýxitally directed movement, abrudirtg the outsole with this suggested in association 
strike. with pes cavus 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

PC 41 2 
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APPENDIX 21.18 Functions suggested by patterns with pes 
cavus 

Function and description Previously suggested by 

Foot laced down and lifted vertically with dragging, of toes at Neale (p37) 
toe-off due to retraction Foot placed and lifted vertically with 
careful ground contact, but dragging of lip at vertical lift 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

PC 472 

i 
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APPENDIX 22.1 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Foot inverted on heel strike. remaining inverted throughout 
Root, Chien and Weed 

stance Fºxºt lanth in inversion due to rearfixx varus, remaining 
(P436437) 

inverted in the forefoot with the force pathway remaining Neale (p47) 
lateral. 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

RF'\ 242 RFC' 23 2 RIN 8I RF'\' 26 2 RF\' 22-I RP, 52 4 

. 
Of 

.1 
. ) 

RI 42 1 WV 372 RFV 52 I RF%' 54 2 RI\' 13 RFC' 15 
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APPENDIX 22.1 - contd. 

Respondent patterns in support (contd) 
RFV21 I RF\ IRI RF\ 352 RF1'34 RF\'33'4 RF\'533 

RFY53.2 RF1162 RF\ 13 1 RP\'481 RF\'523 RF\'22 

RFV 201 R}\' 2%2 RF\ 12 2 RF\ 33 2 RFV 292 RFV 39.1 

Arl 

Respondent patterns in support (contd) 
RFV21 I RF\ IRI RF\ 352 RF1'34 RF\'33'4 RF\'533 

R 

ý 

I / I 
RFY53.2 RF1162 RF\ 13 1 RP\'481 RF\'523 RFl'22 

1 04 : 
RFV 201 R}\' 2%2 RF\ 12 2 RF\ 33 2 RFV 292 RFV 39.1 
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APPENDIX 22.2 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Foot inverted on heel strike, reverting to normal inclination at Root, Orien and Weed 
for ft Foot in inversion at heel strike due to rearfoot varus, (p327) 
correcting to normal inclination at forefoot, with the force Neale p47 
pathway changing from initial lateral position, to more normal 
central position 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

RF\ 33 3 RF 26 7 REV 242 RFV' 21 RFV 34 7 RFV 11 

RF%' 441 RFV42.2 RFV 241 

1 1 
'naiv" 
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APPENDIX 22.3 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Foot inverted on heel strike, followed b pronation Foot either Root, Orien and Weed 
attempts to compensate for proration through inversion at heel (p298) 
strike, later succumbing to pronanon, or has a rearfoot vlarus Neale (p37) 
resulting in lateral heel strike, which is over-corrected through 
excessive proration. In both cases, initial laterally-inclined 
force pathway moves medially in the forefoot 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

RF% 12 I kI . 78 I RFV4 I RFC I82 RFV 30 l Rl \ 14 1 

.s . 4011 
1 

RF\' 344 RFV Il2 RF1' 12 REV 52 RF\ %'1 RFV 54 I 
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APPENDIX 22.3 - contd. 

Respondent patterns in support 
RF% 51'2 RFV 52 2 RFV 50.1 

1F' 

t i 
I 

off" 

j 
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APPENDIX 22.4 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Foot inverted throughout with abduction Foot lands in Neale (p37) 
inversion with marked abduction dire to rearfoot varus, 
remaining inverted in the forefoot with the force pathway 
moving from an initial posterior lateral jwsition, directly across 
the jb of to a medial anterior km-off position. 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

RFý'S5 Rr\ 3(, RFV401 Rrv8; 1 Rrt'232 RF\'24,2 

S r 11 r ý 

RFV"34'2 RF\' 22'1 RFV' S2 4 RF\ 1l REV 542 RFV 52 1 

1 
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APPENDIX 22.4 - contd. 

Respondent patterns in support - contd. 
RFV 37 2 RF\' 42.1 RF\ 21 1 RF\' 33 2 RFV 15 1 RF\' 54 

I 

RFV 1&. I RF\' 35d RF\ 534 RF% 532 RF\' 55.3 RF\' 35: 3 

Ilk 

RF\' 202 RFV 312 RFV 22 RF\ 48.1 RF\' 52.3 RFC' 12.2 

RFC 201 RF\ 29 2 

j, 

C-ý A 
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APPENDIX 22.5 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Foot inverted throughout stance with abduction and_walkinu on Not previously 
heels loot lands in inversion with marked abduction due to suggested in association 
rearfoot tiarus, remaining inverted with weight hearing with rearfoot vanes 
concentrated on the heels and no toe-off The 

, 
force pathway 

moves from an initial posterior lateral position in a medial 
anterior direction, but lifts prior to toe-ojf. 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

R}'. 12 1 RF% 37 1 RFC' 46 I RFC' 41 I RI'. 4i I 

I 
RP \ 5.1 RF\" 26 I RFC' 17.1 RF\' 8.2 RFC' 19' 1 RFV 2? I 
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APPENDIX 22.5 - contd. 

Respondent patterns in support - contd. 
RFC' 40'2 
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APPENDIX 22.6 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Foot inverted throughout with adduction (intointt) Foot lands in Root, Orien and Weed 
inversion and adduction with weight hearing and the force (p 158) 
pathway remaining orr the extreme lateral aspect of the foot Neale (p47) 
throughout stance 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

J 
r 

Respondent patterns in support 

RI \' KI RFV 23 2 RY\ 26 2 RF\ 342 R1'V 222 I RF\ ý2 4 

s 

2 

RFV 13 RFV54 RF\' 52 1 RFC' )7 2 R17%'42 I RF\' i1 2 
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APPENDIX 22.6 - contd. 

414 

Respondent patterns in support - contd. 



APPENDIX 22.7 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Ft pron ated prior to heel strike and throughout stance 1-bot Not previously 
moves into pron: ated positron prior to heel strike to compensate suggested in association 
for rearfoot vwrus and remains prorated throughout stance with with rearfoot varus 
medial, force pathway throughout 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

RFV11 RFV491 RFC' 7.2 RFVIX4 RF\ 11i RF\ 5' I 

M 

RFV552 RFV511 RF\'21 RFi'293 
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APPENDIX 22.8 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

FgQt_lp s in ýronation then transfers to in_ýrsion_ýQ-cgmM to 
Root, Orien and Weed 
(p 120) Medial strike due to prorated position, with force pathway 

transferring laterally as fool irr its to compensate 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

NFL SL3 RFC'3I3 RF'. 29.1 

r'ýý 
i 

ADM 

i 
0-k 
Eit. 
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APPENDIX 22.9 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Foot lands in. inversion- then prorates with abductory twist to Not previously 
eomsensate Foot lands in inversion, with lateralforce pathway. suggested in association 
loot then pronates to compensate for inversion with abductory with rearfoot varus 
twist resulting in force pathway transferring medially, markedly 
so when ahductorv twist occurs 

Theoretical movements in the sagittal plane Force pathway 

I 
Not applicable I 

Respondent patterns in support 
RF%211 RIV18.1 RFV9I RFVIN 3 RFX'231 RYV543 

RFV 53 1 REV 201 RF\ 111 REV51 RhA' 31 1 

ý Viii 
1 

"i 'Vl 

SI 
IF A 
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APPENDIX 22.10 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

inversion with heel eauirius leading to no heel strike and Root, Orien and Weed 
pronation Restricted dorslflexnom occurs with the inversion, (p 174) 

markedly limiting heel strike. Ground contact occurs mid foot Neale (p47) 
and accompanying prop atwn to compe n afe for heel inversion 
transfers the force pathway medially 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

V 0., 
1 
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APPENDIX 22.11 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Inversion with heel eauinus leading to no heel strikeýd Not previously 
compensation via abductory twist Restricted dorsifexion suggested in association 
occurs with the inversion, markedly limiting heel strike. Ground with rearfoot varus 
contact occurs mid-foot and accompanying prwxrtion with 
abductorv twist to cvnpensate for heel inversion transfers the 
force pathway medially, mcrrked/y when abditctory twist occurs 

Theoretical movements in the sagittal plane Force pathway 

Respondent patterns in support 

RFl 22 2 RF\ 72 2 

`, / 
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APPENDIX 22.12 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Forefoot su iR nation (or adductory twist) Inversion occurs when Not previously 
mid-stance phase is encountered with force pathway transferring suggested in association 
from normal to lateral position. Alternately, caiductory twist with rearfoot varus 
takes place at mid stance, with same. force pathway effect 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 

RI' 91 RFV 11-1 RF\ 6.2 

ý t 
t ti ` 
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APPENDIX 22.13 Functions suggested by patterns with 
rearfoot varus 

Function and description Previously suggested by 

Compensatory eversion with abduction Fool everts to Root, Orien and Weed 
compenasate. for rearfoot van is resulting in medial strike. (p297) 
Accompanying abduction qf the foot results in an extreme Neale (p47) 
medial force pathway avoiding full forefoot weight bearing 

Theoretical movements in the sagittal plane Force pathway 

Not applicable 

Respondent patterns in support 
RF\' 71 RFV 10 1 RFV 33 1 RF\ 32.3 
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APPENDIX 23 Summary of "named variable" analysis 

Named 
variable 

No. times named with main 
conditions 

Wear associations Strength 
of wear 

Notes 

Total Pron. HR PC RFV assoc. 

Equinus 11 3 1 7 0 Wear across MPJt 
area 

Strong 

No heel wear Strong 
Rearfoot 
valgus 

3 3 0 0 0 Ant. med. segment 
wear 

Strong 

Med. heel wear Strong 

Forefoot inv. / 
varus 

7 2 3 2 0 Med. heel wear Strong With Pron. 
only 

Ant. med. segment 
wear 

Strong With Pron. 
only 

5 MPJt wear Strong With HR and 
PC only 

Ant. med. segment 
wear 

Strong With HR only 

P1. fl. 1" ray 14 4 1 3 6 1 MPJt wear Strong 
Post. /lat. heel wear Moderate 
5 MPJt wear Strong With RFV and 

RFV+HR only 
Abd. Twist 15 8 4 2 1 Localised central 

met. wear 
V. strong 

Localised V MPJt 
wear 

I only 

Post. /lat. heel wear Moderate With Pron. 
only 

Antimed. segment 
wear 

Strong 

Abducted gait 6 1 2 1 2 PostJlat. heel wear Strong 
Central met. wear Strong 
Antimed. segment 
wear 

Strong 

Adducted gait 3 1 2 0 0 Antimed. segment 
wear 

Strong 

Central/lat. central 
wear 

Moderate With HR only 

O'loaded 2 
MPJt 

2 1 0 1 2°/3` MPJt wear Strong 

HAV 2 1 1 0 0 Med. forefoot wear Strong 
Arthritis 2 1 1 0 0 Post. /lat. heel wear Strong 

Tip of 1' wear Strong 
Absent met. area 
wear 

Strong 

Calc. 4 2 0 2 0 Lat. heel wear Strong 
Varus/inversi 5 MPJt wear Strong 
on Ant. med. segment 

wear 
Strong 

Central MPJt. wear Moderate 
Comp. Pes 
cavus 

3 0 0 3 0 Central MJt wear Strong With PC only 

Comp. 
pronation 

3 3 0 0 0 Ant. med. segment 
wear 

Moderate With Pron. 
only 
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APPENDIX 23 Summary of "named variable" analysis 

Named 
variable 

No. times named with main 
conditions 

Wear associations Strength 
of wear 
assoc. 

Notes 

Comp. 21 3 0 0 18 Post/lat. heel wear Moderate 

rearfoot varus V toe area wear Moderate 
D'flexed 2 1 0 1 0 Post/lat. heel wear Strong 
Ist+5th mets Central MPJt. wear Strong 
Fixed/severe 21 19 1 0 1 Med. heel wear Strong 

pronation Ant. med. segment 
wear 

Strong 

H. Limitus 2 2 0 0 0 1" toe area wear Strong With Pron. 
only 

H'mob. 1' 
m 

3 3 0 0 0 Central MPJt. wear Strong With Pron. 
onl 

H'mob. 3 3 0 0 0 Post/lat. heel wear Strong With Pron. 
Pronation Ant. med. segment 

wear 
Strong only 

IPJt extra. 2 0 2 0 0 1' toe area wear Strong With HR only 
Mobile Pes 
cavus 

3 0 0 3 0 Central MPJt. wear Strong With PC only 

Painful hallux 3 0 3 0 0 Post/lat. heel wear Strong With HR only 
5th MPJt. wear Strong 
Central MPJt. wear Strong 
I' toe area wear Strong 

Part. comp. 3 3 0 0 0 Postilat. heel wear Strong With Pron. 

pronation 5th MPJt. wear Strong only 
1st MPJt. wear Strong 

Part. comp. 15 0 0 0 15 Post/lat. heel wear Strong With RFV 

rearfoot varus 5th MPJt. wear Stron only 
1' toe area wear Strong 

Rigid pes 6 0 0 6 0 1st MPJt. wear V. Strong With PC only 
cavus 5th MPJt. wear V. Strong 

Central heel wear Moderate 
Rigid pl. fl. 3 0 0 3 0 1st MPJt. wear V. Strong With PC only 
1'+5th MPJts 5th MPJt. wear V. Strong 

Central heel wear Moderate 

423 



APPENDIX 24 Questionnaire to determine criteria to be used 
as definitions for the inter-observer reliability trial 

Explanatory notes 

The questionnaire consists of 4 sections : 

  Section 1 definitions/criteria for the visual recognition of pathologies 
  Section 2 definitions/criteria for the visual recognition of gait types 
  Section 3 definitions/criteria for the visual recognition of described ranges of 

movement 
  Section 4 definitions/criteria for the visual recognition of footwear variables 

In each section are given lists of conditions or states which may act as variable factors in the 
production of shoe wear patterns. 

Each named condition or state requires a short definition which would allow you to state 
how you recognised it, or what factors would need to be present in order to trigger a 
conclusion that the state or condition was present without the availability of specialised 
measuring instruments. 

The definition given should be a working definition, easily understood by other podiatrists 
and which, if accepted would allow two podiatrists using that definition to agree as to 
whether an observed patient was exhibiting that condition or not. 

The definition should be based on the considerations that you would have given before 

writing a diagnosis or observed state on a clinical record card. 

If you believe that some of the condition or states included in the questionnaire would be 

unlikely to influence shoe wear patterns, please mark these with a cross. 

If you cannot answer any of the questions, please leave those sections blank, though an 
attempt to answer all of the questions is preferable. 

When completing the questionnaire, you may be in the same room as other participants. It 
is important that your response is kept anonymous from the other participants and that you 
don't openly discuss your responses with the others at any stage of the procedure. 

There is no time limit allocated to completion of the questionnaire. 

You may be asked to participate in subsequent rounds of the questionnaire. In this case, all 
the responses received in the first round will be summarised and presented to you along with 
the proportions of participants who had given each response. You would then consider 
these responses and indicate which you would agree with. In any subsequent rounds, you 
may change your response from that given previously in light of viewing the responses as 
a whole. You may also agree with more than one response if you wish. 
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APPENDIX 24 -contd. 

Questionnaire section 1 

Thank you for agreeing to participate in this phase of my research project. You are asked 
to consider the three sections presented in this questionnaire and provide a simple definition 
or simple criteria for the visual recognition of each given condition or state. If there are any 
conditions which you feel would be irrelevant to a project investigating shoe wear patterns. 
please mark these with a cross (X). Two examples for hallux rigidus and hallux valgus are 
already given in section one. When you have completed all three sections, please hand the 
questionnaire in. Thank you. 

Section 1 Definitions/criteria for the visual recognition of 
pathologies 

Name of condition My definition of this condition is : 

ABDUCTION 

ABDUCTION AND EVERSION 

ADDUCTION 

ADDUCTION AND EVERSION 

ANKLE EQUINUS 

BOW LEGS 

CALCANEAL APOPHYSITIS 

CALCANEAL BURSITIS 

CALCANEAL EVERSION 

CALCANEAL SPUR 

CALCANEO-CAVUS 

CALCANEO-VALGUS 

CALCANEO-VARUS 

CALCANEO-VARUS 
(COMPENSATED) 

CHARCOT JOINTS 
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APPENDIX 24 - contd. 

Name of condition My definition of this condition is : 

CHOREA 

CLAW TOES 

DIGITI QUINTI VARUS 

DROP FOOT 

EQUINO-CAVUS 

EQUINO-VARUS 

EVERTED FOOT 

EXCESSIVE ANKLE 
DORSIFLEXION 

FOOT STRAIN 

FOREFOOT VALGUS 

FOREFOOT VARUS 

FREIBERG'S INFRACTION 

GENU VALGUM 

GENU VARUM 

HALLUX FLEXUS 

HALLUX RIGIDUS Fused 1st MJt and < 15° lat. deviation 

HALLUX VALGUS > 150 lat. deviation 

HAMMERED 2ND TOE 

HEMIPLEGIC GAIT 

RINDFOOT VALGUS 

HINDFOOT VARUS 

HYPERMOBILE 1ST AND 5TH 
MPJtS 

HYPERMOBILE FOOT 

INFLARED FOOT 
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APPENDIX 24 - contd. 

Name of condition My definition of this condition is : 

INVERTED FOOT 

KOHLERS DISEASE 

LOWER MOTOR NEURONE 
WEAKNESS 

METATARSUS ADDUCTUS 

METATARSUS PRIMUS 
ELEVATUS 

METATARSUS PRIMUS 
VARUS 

OUT-TOED GAIT 

OVERLOADED 2ND MET. 

PAINFUL NAIL DISORDERS 
OF THE 1ST TOE 

PARAPARESIS 

PES CAVUS 

PES PLANO-VALGUS 

PLANTAR DIGITAL 
NEURITIS (MORTON'S TOE) 

PLANTAR FASCIITIS 

PLANTAR FLEXED 1ST AND 
5TH TOES 

PLANTAR FLEXED TOES 

POST-OPERATIVE STATES 

PRONATEDFOOT 
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APPENDIX 24 - contd. 

Name of condition My definition of this condition is : 

PYRAMIDAL 
NEUROLOGICAL 
DISORDERS 

REDUCTION OF 
LONGITUDINAL AND 
TRANSVERSE ARCHES 

RETRACTED TOES 

RETRO-CALCANEAL 
BURSITIS 

SEVERS DISEASE 

SHORT IST METATARSAL 

SHORT 5TH METATARSAL 

SPLAYING OF THE 
METATARSALS 

TAYLORS BUNION 

TALIPES CALCANEO 
VALGUS 

TALIPES CALCANEO VARUS 

TALIPES EQUINO VALGUS 

TALIPES EQUINO VARUS 

TARSAL ARTHRITIS 

VERTICAL TALUS 

If you feel that any other conditions should have been given in the list 
above, please name these below and provide a short definition of each one. 
Name of condition My definition of this condition is : 
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APPENDIX 24 - contd. 

Questionnaire section 2 

Section 2 Criteria for the visual recognition of gait types 
Gait type My criteria for the recognition of this gait is : 

ABDUCTED GAIT 

GAIT WITH ABDUCTORY 
TWIST 

GAIT WITH ADDUCTORY 
TWIST 

ADDUCTED GAIT 

ATAXIC GAIT 

BOW LEGGED GAIT 

CALCANEAL GAIT 

GAIT WITH CLASSIC HALLUX 
RIGIDUS FOOT FUNCTIONING 

DROP FOOT GAIT 

HEMIPLEGIC GAIT 

HIGH STEPPING GAIT 

NORMAL GAIT 

INTOED GAIT 

OUT-TOED GAIT 

PARAPLEGIC GAIT 

PRONATING GAIT 

SHUFFLING GAIT IN 
PARKINSONISM 

SUPINATING GAIT 

WADDLING GAIT 

If you feel that any other gait types should have been given in the list above, please 
name these below and provide a short definition of each one. 

Gait type My criteria for recognising this gait type is : 
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APPENDIX 24 - contd. 

Questionnaire Section 3 

Section 3 Criteria/definitions for the visual recognition of 
described ranges of movement 

Described range of movement My definition of this described range of movement is : 

Restricted ankle movement 

Normal ankle movement 

Excessive ankle movement 

Excessive forefoot inversion 

Normal forefoot movement 

Excessive forefoot eversion 

Excessive rearfoot inversion 

Normal rearfoot movement 

Excessive rearfoot eversion 

Restricted toe movement 

Normal toe movement 

Excessive toe movement 

Restricted overall foot mobility 

Normal overall foot mobility 

Hypermobile foot 

If you feel that any other described ranges of movement should have been given in the 
list above, please name these be low and provide a short definition of each one. 
Described range of movement My definition of this described range of movement is : 
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APPENDIX 24 - contd. 

_Questionnaire section 4 

Section 4 Criteria/definitions for the visual recognition of 
footwear variables 

Described footwear variable My definition of this described variable is : 

Low heel height 

Medium heel height 

High heel height 

Thin sole 

Medium sole 

Thick sole 

New shoe condition 

Used shoe condition 

Poor shoe condition 

Shallow toe box 

Normal depth toe box 

Deep toe box 

Sole unworn 

Light wear on sole 

Average wear on sole 

Heavy wear on sole 

Shoe length short 

Shoe length acceptable 

Shoe length excessive 

Shoe width tight 

Shoe width acceptable 

Shoe width excessive 

Overall shoe depth shallow 
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APPENDIX 24 - contd. 

Described footwear variable My definition of this described variable is : 

Overall shoe depth acceptable 

Overall shoe depth excessive 

Heel fit of shoe tight 

Heel fit of shoe acceptable 

Heel fit of shoe loose 

Toe box too tight 

Toe box of shoe acceptable 

Toe box of shoe too broad 

If you feel that any other footwear variables should have been given in the list above, 
please name these below and pr vide a short definition of each one. 

Described footwear variable My definition of this described variable is : 

Thank you for completing this questionnaire. Please hand this in when completed. 

Wesley Vernon 
SWaMP Project Research Student 
Sheffield Hallam University 
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APPENDIX 25 Comparison of agreements achieved in round 
6 with previous opinion 

Section 1 Definitions/criteria produced for the visual 
recognition of pathologies 

Condition Round I definitions given Compatible 

with previous 
opinion (, f/fit ) 

Abduction A motion away outward from the mid-line of the body in the � (I ) 
transverse plane. 

Abduction A motion away outward from the mid-line of the body in the � (I)(3) 
and eversion transverse plane, eversion is a motion outward from the mid-line in 

the frontal plane 

Adduction Foot diverted towards the nudline of the bodN in the transverse plane �(I ) 

A motion inward from the mid-line of the body in the transverse � (I ) 
plane 

Adduction A motion inv* and From the amid-line of the body in the transverse �(1)(3) 

and eversion plane. Add is an inward motion in the trans. ? version outward 
motion in the Frontal plane 

Ankle Restriction of ankle joint dorsiflexion less than 100 �(2)(3) 

equinus dorsiflexion=Ankle Equinus 

low legs ( )umýand cure aturc of the leg,, ww hereby the gap between the knees is � (I ) 
greatest 

Calcaneal Where the insertion of ligament/tendon is partly pulled away from �(2) 

apophysitis the bone-usually gives point tenderness - Stone Bruise-will show as 
a hot spot on CT scan. 

Calcaneal Inflamed bursa, painful on direct pressure directly under calc �(2) 
bursitis 

Calcaneal Where the calc everts i. e. moves away from the midline in frontal �(2) 

eversion plane 

Calcaneal Bony exostosis on calc-step usually horizontal-shows on X ray �(2) 
spur Bony prominence on the calc resembling a coat hook at the insertion �(2) 

of the tendon 

Calcaneo- Everted calc - weightbearing . /(2)(3) 

valgus 

Calcaneo- Inverted calc - weightbearing x/(2)(3) 
varus 
Calcaneo- Talus inverted to attain ground contact in above x (2)(3)" 
varis 

(Comp. ) 

Charcot joints Destruction of joints with neurological damage leading to collapse �(1)(2)(3) 
of the structure and flat foot 

Chorea St Vitus dance - shaking partly uncontrolled movements �(I)(2) 

Claw toes Where proximal IPJs are df and toes plantarflex getting below level �(2)(3) 

of mets 
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Condition Round I definitions given Compatible 

with previous 
opinion (, //fit ) 

Digiti quinti Fifth digit inverted . /(2)(3) 
varus Inverted 5`h toe �(2)(3) 

Rolling in of the 5th toes towards the centre line of the foot �(2)(3) 

Drop foot Flaccid muscles/poor muscle tone preventing control of 
dorsi/plantar flexion 

x (3) 

Equino-cavus Plantar flexed foot position-with high arch . /(2) 

Equino-varus Plantar flexed foot position-with inverted foot/heel position --------------- 
Fverted loot Markedly pronated IM --------------- 
Excessive 

ankle 

Flat foot with compression of the medial longitudinal arch and 
rolling out of the loot 

--------------- 

d tlcyion More than 5O" ankle movement (towards tibia) --------------- 
Footstrain Being able to move the ankle in a dorsal direction to a point more 

than a third of the way between the ground and the leg 
--------------- 

Generalised term for foot ache soft tissue in nature X (2f_' 
Forefoot 

valgus 

5th MPJ1 elevated fron ground-MPJts not at same level �(2)(3) 

I oretiw, t 

11 aru, 

Ist MPJt elevated �(2)(3) 

Freiberg's 
infraction 

Stress fracture of the metatarsal (second) x (2) 

Genu valgum Knees together, ankles more than 2cm apart �(I ) 

Genu varum Knees apart more than 2cm with ankles together �(I ) 

Hallux flexus Hyperextended 1' - elevated from ground ? (I)(2)(E) 

Hallux 
rigidus 

Fused 1st MPJt and < 150 Lat. Deviation . /(1)(2)(3) 

Hallux valgus > 15°Lat. Deviation �(1)(2)(3) 

Hammered 
2"d toe 

= Plantarflexed metatarsal with df of the proximal phalanx of the 2° 
toe 

�(2)? (I )() 
(3)(G) 

Hemiplegic 
gait 

A gait. One side is affected by paralysis i. e. from stroke-gives 
asymmetrical gait 

�(1)? (2) 

Hindfoot Everted rear of foot �(2)(3) 
valgus The rearfoot is in a position where it is rolling away from the body 

line v/(2)(3) 

Hindfoot 
us 

inverted rear of foot 
x/(2)(3) 

var The rearfoot is in a position where it is rolling into the body line �(2)(3) 

Hypermobile 
1st and 5th 
MPJts 

Excessive movement of Ist and 5th MPJts-can move independently 
of other MPJts 

�(3) 

Hypermobile 
foot 

Where motion is in excess to normal ranges ? (3) 

All joints of the foot move beyond the required range of motion ? (3) 
Inverted foot Plantar of foot Lacing towards the midline of the body . /(1) 
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Condition Round I definitions given Compatible 

with previous 
opinion (, //X) 

Kohlers Navicular-pathology with ossification? �(I)(2) 

disease 

Lower motor Poor muscle control and strength with loss of tone/bulk �( I )(3) 
neurone 
weakness 
Metatarsus Met facing towards the midline of body �( I )(2) 

adductus 
Metatarsus Raising of the first met in a non-weightbearing position �(2)(3) 

primus 
elevatus 
Metatarsus Rolling in of the first met in a non-weightbearing position �(2)(3) 

primus varus 

Out-toed gait Walking with the toes pointing to a 10 to 2 position or greater �(2)(3) 

Gait where the toes are pointing away from the centre of the body �(2)(3) 

Overloaded Plantar 2nd MPJt-HD or callosity �(2)(3) 

2nd met. Excessive weightbearing over the head of the 2nd met �(2)(3) 

Painful nail Conditions whereby the patient suffers discomfort as a result of �(2) 

disorders of damage or related conditions affecting the nail 
the Ist toe 

Paraparesis No sensation or control of movement x (I )' 

Pes cavus High arched foot �(I)(2) 

Pes piano- Flat foot �(I)(2) 

valgus 
Plantar digital Pain between 3-4 mets. Compress ff and palpate if painful click = �(l)(2) 

neuritis Morton's 
(Morton's Pain at the 3`d and 4`h MPJ. On movement a clicking sound may be �(I)(2) 
toe) audible 
Plantar Plantar aspect painful to weightbear-may be tight and inflamed �(I)(2) 

fasciitis inflammation of the P. F. and itß perifascial tissues �(I)(2) 

Inflammation of the plantar fascia causing discomfort on �(l)(2) 

weightbearing on the plantar area 

Inflammation of fascia in the foot �(I)(2) 

Plantar flexed Where these sit below the level of the other metatarsals �(2) 

1' and 5`h (NB replies refer to mets. and not toes) 
toes 

Plantar flexed All toes are in a position where they are in a lower plane than the -------------- 
toes norm when non-weightbearing 

Post- Following surgery with evidence of inflammation/trauma �(1) 

operative 
states 
Pronated foot A foot comprising eversion, abduction and plantarflexion leading to �( I )(2)(3) 

flat foot and flattened arch on weightbearing 

Pyramidal No fine movement control '! (2 

neurological 
disorders 
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Condition Round I definitions given Compatible 

with previous 
opinion (, //X) 

Reduction of Flattened arches -------------- 
longitudinal 
and Flattening of the arches of the foot on weightbearing -------------- transverse 
arches 

Retracted toes Extensor tendons pulling toes into clawed position ? (1) 

Toes curling upwards into a non-weightbearing position �(2) 

Retro- Post calc inflamed bursa over Haglands bump �(I)(2)(3) 

calcaneal Soft tissue swelling that displaces on the back of the heel at the �( I)(2)(3) 
bursitis insertion of A. T. 

Short Ist Reduced length of the I st met w-(2)(3) 
metatarsal 
Short 5th 5th appears shorter than other digits, but phalanx normal -------------- 
metatarsal 
Splaying of Gradual widening of the gap between the metatarsals from the base �(2)(3) 

the to apex beyond the norm leading to an excessively broad forefoot 
metatarsals 

Tailors Lateral deviation and subluxation and bony exostosis of the 5th met �(2)? (3)(") 
bunion head 

Talipes -Congenital deformity. Where calc slips back off talus �(1)(2) 

calcaneo 
valgus 
Talipes - congenital. Where heel is inverted. Tilt inward on the frontal �(2) 

calcaneo plane 
varus 

Talipes Ankle fixed in inverted position * (I )t (2) 

equine varus 
Tarsal Pain and stiffness ankle-crepitus palpated �(2) 

arthritis Destruction of the joints of the midfoot leading to loss of range of �(2) 

motion and bony prominences 

Vertical talus Talus in straight position * (2) 

436 



APPENDIX 25 -contd. 

Section 2 Criteria for the visual recognition of Gait types 
Gait type Round I definitions given Compatible 

with previous 
opinion (%, (/X) 

Abducted gait Walking with feet positioned pointing away from midline of body �(2)(3) 

Gait with 
abductory 
twist 

When heel lifts heel flicks inward from the back in the transverse 
plane 

-------------- 

Gait with 
adductory 
twist 

When the heel lifts heel flicks outward from the back in the 
transverse plane 

-------------- 

Adducted gait Walking with feet positioned pointing towards midline �(2)(3) 

The feet point towards one another, or in that direction, on walking �(2)(3) 

Gait where foot is facing towards the midline of the body �(2)(3) 

Ataxic gait Unsteady, jerky gait style �(I)(2) 

Bo%% legged 

gait 

Walking ww ith the knees being the furthest pout apart and the fixet 
loading laterally 

-------------- 

Calcaneal gait Walking with great emphasis on the heel. Walk on the heel �(2) 

Gait with 
classic hallux 

rigidus foot 
functioning 

Toe off from medial border of foot X (2)(3) 

Drop toot gall Iýoreloot , lap: to Ilool alter heel contact no Control �(2)(3) 

Forefoot strike with rock back on to heel �(2)(3) 

Hemiplegic 

gait 

Half of body circumducting during swing phase �(2) 

High stepping 
gait 

Excessive clearing of foot from ground during swing phase ? (2)M(3)(0 

Gait with very high steps ? (2)M(3)(0 
Normal gait Slightly inverted on heel strike, moving to neutral on lift off and 

rolling off forefoot centrally 
�(2)(3) 

Intoed gait Toes pointing towards midline of body throughout cycle �(l)(2)(3) 

Walking with the toes pointing closer to the body line than directly 
ahead 

�(1)(2)(3) 

Walking with the toe pointing inwards �(1)(2)(3) 

Out-toed gait Toes pointing away from midline of body through cycle �(2)(3) 

Walking with the toes pointing away from the body line 10 to 2 or 
more 

�(2) X (3) 

Walking with the toe pointing outwards x/(2)(3) 
P'plegic gait Noon ground clearance abducted gait with dragging of the teet �(2) 

Pronating gait Abduction of the foot, rolling in and flattening of the arches and 
inefficient propulsion 

�(l)(2)(3) 

Shuffling gait 
in Parkinsons 

Dragging of the feet with no ground clearance %/(2) 

Gait where subject does not lift foot off the ground. Shuffles �(2) 
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Gait type Round I definitions given Compatible 

with previous 
opinion (JiX ) 

S'piualine Inverted loot (lor. illc\cd throughout gait 
gait 

Waddling gait Side to side lateral motion I )(2) 
Circumducted During swing phase leg laterally moves in a circular motion to clear �(I)(2) 
gait ground 
11neomp. No heel strike v (2) 
equine, 
l'artiall} I lcel lift earl\ �(2)(3) 
comp. 
cyuiuus 

Section 3 Criteria/definitions for the visual recognition of 
described ranges of movement 

Range of Round I definitions given 
Compatible 

movement with previous 
opinion (, (/X) 

Restricted Less than 10° of dorsiflexion 
ý/(3) 

ankle 
movement 
Normal ankle More than 10° ofdorsiflexion ý/(3) 
movement 
Excessive XS of df 30° 

ankle 
movement 
Excessive Walking on lateral border/sole wear on lateral border X (3) 
forefoot 
inversion 

Normal 15 -20 roughly x (3) 
forefoot 
movement 
Excessive In XS of 15 ')--)0() 

forefoot 
eversion 
Excessive Sole wear lat heel border excessive and call. x/(2)(3) 
rearfoot 
inversion 
Nonual Wear post-Iat bordcr liccl-calc 

--------------- 
rearlool 

ntO\ cnicnl 

Excessive Medial calc call. sole wear in conjunction with movement away 0'(2)? (3) 
rearfoot from body line of more than 1/3 of travel to 900 
eversion 
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Range of Round I definitions given Compatible 
movement with previous 

opinion (J/fit ) 
Restricted toe 1s' MTP1= <65 df<20 pf K (3) 
movement 2-5 MTPJ = <30° df <15° pf 

Normal toe 1g MTPJ = <65 df <20 pf X (3) 
movement 2-5 MTPJ = <30-70° df <15-20° pf 
I'. xcc»i-, vc t<x; More than 90" dorsal and 30 plantar movement X (3)" 
movement 
Restricted Being able to move the joints of the foot less than the required range -------------- 
overall foot of motion for normal gait 
mobility 
Normal Meeting the required range of motion for normal gait . /(3) 
overall foot 

mobility 
Hypermobile Majority of motions being in excess of normal values x (3) 
foot 

Section 4 Criteria/definitions for the visual recognition of 
footwear variables 

Footwear 

variable 
Round I definitions given 

Compatible 

with previous 
opinion (if /X ) 

Low heel 
height 

2cm or less 

Medium heel 
height 

4cm 

High heel 
height 

Over 4cm 
-------------- 

Thin sole less than 5mm 
-------------- 

Medium sole 1-2cm 

Thick sole 2+ cm 

New shoe 
condition 

No creases, even uppers, even tread 
-------------- 

Used shoe Creased uppers, worn tread 
-------------- 

condition -worn upper, indentations inside shoe, wear marks on sole -------------- 
Some wearing of sole pattern and scuffing of upper. Heel worn ______________ 

Poor shoe Sole worn with holes, overhanging uppers -------------- 
condition Extensive wearing of sole and distortion of the shoe body -------------- 
Shallow toe Able to see toe imprints on uppers - shallower on digits 

-------------- 
box Too little room in toe box resulting in dorsal compression of toes -------------- 
Normal depth 

toe box 
Creased, no indentations from digits 

-------------- 

Deep toe box Deeper than digits 
______________ 
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Footwear Round 1 definitions given Compatible 
variable with previous 

opinion (�/fit) 

Sole unworn No markings. If leather, no colour change _------- __- 
No diminution of sole pattern or wearing of heel -------------- 
Sole with clear tread mark ---- _------ _ 

Light wear on Part of tread abrased ---- _------ _ 
sole Some diminution of sole pattern but still visible -------------- 

Tread mark clear with slight scuffing 
Average wear Distinct lessening of sole pattern in obvious areas and some heel -------------- 
on sole wear 
Heavy wear No tread-possible holes-(or nearly! ) »------------ 
on sole -marked breakdowns of leather worn through - marked worn rubber ---_-_------- 

- distinct areas of wear 
Extensive lessening/absence of sole pattern to point of affecting -_____-__- 
function 

Shoe length Length of shoe too little to accommodate foot ° impingement on -------------- 
short apices of toes 

Shoe length Digits palpated within 1cm of end of shoes 
acceptable 
Shoe length Digits palpated 2cm or more from end of shoe ------ ----- _ 
excessive More than 1/2" of room such that the foot can move excessively ------------- 

within the shoe 
Shoe width Marked indentations from foot structures 
tight 
Shoe width Creases but not indentations on uppers ----- _-____- 
acceptable 
Shoe width Uppers baggy or overhanging -------------- 
excessive 
Overall shoe -bulging upper - indentations. - loose lace markings - narrow gap -------------- 
depth shallow 
Overall shoe Contact on the dorsum of midfoot but not with excessive pressure ___»____ 
depth and 1/2" room around forefoot 

acceptable 
Overall shoe Excessive room around dorsum of foot and leading to the foot -------------- 
depth moving excessively in the shoe 
excessive 
Heel fit of Broken upper at heel - top worn. Stains (blood) on upper -------------- 
shoe tight 
Heel fit of Doesn't slip or rub. Room for movement -_____-_-__-_ 
shoe 
acceptable 
Heel fit of Too much room around heel allowing the heel to move within the 
shoe loose heel cup 
Toe box Too little room leading to compression of the toes laterally and ---- 
tootight dorsally 

Toe box of 1/2" of room around the toes laterally and dorsally 

shoe 
acceptable 
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Round 1 definitions given Compatible 

Footwear 
with previous 

variable 
opinion (, (/X) 

Toe box More then 1/2" of room allowing the foot to move excessively -------------- 
of shoe too within the shoe 

broad 

Key 

(1) Osol A., Ed. Blakiston's Pocket Medical Dictionary 3`d Edition, (New York: McGraw-Hill Book Co. ), 
1973. 
(2) Neale D., Common foot disorders: diagnosis and management, (Churchill Livingstone: Edinburgh, 
London, Melbourne, New York), 1981. 
(3) Root M. L., Orien W. P., Weed J. H., Normal and abnormal function of the foot, (Clinical Biomechanics 

Corporation: Los Angeles, California), 1977. 

X No conflict with previous published views expressed in texts given. 

./ Conflict with previous published views expressed in texts given. 

-------------- No previous opinion expressed. 

Blue text = Consensus in excess of 70% achieved. 771 

Notes on conflicts/ potential conflicts 
(')Conflict with both Neale (1981) and Root Orien and Weed (1977) who suggest that compensation in Calc. 
Varus is achieved by pronation at the subtalar joint and not inversion of the talus. 
(B) Conflict in suggesting that there is poor control of plantarflexion. No conflict with regard to poor control 
of dorsiflexion. 
(C) Conflict with acute foot strain but not with chronic foot strain. 

Conflict in that Neale (1981) states that this is a fracture of the 2°d metatarsal head specifically. 
(E) Possible conflict in that the brevity of the wording used by participants could also to be interpreted to 
mean the opposite of Hallux Flexus in that the parts of anatomy described to be hyperextended and elevated 
need to be specified more accurately. 
(F) Possible conflict in that Blakiston's (Osol, 1973) specifically mentions flexion of both distal phalanges in 

conjunction with the extended (dorsiflexed) toe. 
()Possible conflict in that Root, Orien and Weed (1977) specifically mention flexion of the distal phalanges 
in conjunction with the extended (dorsiflexed) toe. They also mention the plantar flexion of the metatarsal as 
a possible cause. 
(")Although there is no conflict with Neale (1981), in describing an asymmetrical gait, he also specifies that 
this is with an arc-like dragging movement, with the foot plantarflexed and inverted and the heel being the 
secondary weightbearing area without primary heel strike. It may therefore be that these are the important 
factors of recognition, with the definition given not being specific enough. 
(')Possible conflict in that the brevity of the wording used by participants does not specify movement contrary 
to the normal plane of joint motion as suggested by Root, Orien and Weed (1977). 
(n Possible conflict in that the brevity of the wording used by participants does not specify movement 
contrary to the normal plane of joint motion as suggested by Root, Orien and Weed (1977). 
(')Conflict with Medical dictionary which suggests that the affectation is partial only. 
(L)There are several other symptoms of recognition given by Neale (1981), so while this definition given can 
be seen as one of those signs, it may not go far enough to facilitate recognition. 
(m)This definition does not allow differentiation from claw toes. 
("Neale (1981) and Root et al suggest that the inclusion of a bursa in addition to these symptoms is 
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necessary for the classification of Tailor's Bunion. 
'°°Blackiston's suggests that this must also include plantarflexion. 
(PNeale (1981) suggests that this must also include plantarflexion. 
(Q) Neale (1981) suggests that the talus tilts downward and medially in relation to the calc., with the head 
acting as a wedge between the calc. And the forefoot, the plantar surface having a convex "rocker bottom" 
appearance. 
(')Conflict with Neale (1981) who suggests that the lateral border of the foot is overloaded through 
supination. 
(s)Conflict with Root, Orien and Weed (1977) who suggest that hyperextension of the distal phalanx of the 1° 
toe is the means of compensation during walking for the 1' stiffening of Hallux Rigidus and that at the 
Limitus stage, avoidance of the propulsive phase of gait through picking the foot up flatly rather than raising 
the heel is the typical method. 

While this does not conflict with Neale (1981), he suggests that this is essentially associated with drop foot 
and this is not mentioned. 
M While this does not conflict with Root, Orien and Weed (1977), they suggest that this is essentially 
associated with drop foot and this is not mentioned. 
M Root, Orien and Weed (1977) suggest that normal is up to 15° at heel strike which would make abnormal 
anything over this and therefore above the 5 to I position and not the 10 to 2 position. 

Neale (1981) suggests that this does not usually occur in locomotion, where the 1' met. Segment is 

required for propulsion and therefore the abnormal inversion/supination is compensated for by pronation of 
the hindfoot, bringing the medial border of the foot into ground contact. 
M Root, Orien and Weed (1977) suggest that there is 20° of inversion and 10° of eversion available in the 
normal foot (i. e. a 30° range of movement in the frontal plane). As their measurements are taken at the calc., 
this implies that there would be at least this much movement available in the forefoot and not the 15° to 20° 

as agreed here). 
(Although Root, Orien and Weed (1977) don't give a range for forefoot movement, their range of 
movements suggested at the calc. Would appear to approximately conform with this agreement when the 
additional movement possible at the forefoot is taken into account. 
(z)While the statement can be seen as conforming with Neale (1981) and Root, Orien and Weed (1977), the 
wording used is ambiguous and could be subject to a number of different interpretations. 
("Conflict with Root, Orien and Weed (1977) who suggest that lesser toes as well as the Hallux should 
dorsiflex normally65°, similar to the 1st MPJt. 
(BB) Conflict with Root, Orien and Weed (1977) who suggest that lesser toes as well as the Hallux should 
dorsiflex normally65°, similar to the I st MPJt. 
(CC) Conflict with Root, Orien and Weed (1977) who suggest that lesser toes as well as the Hallux should 
dorsiflex normally65°, similar to the 1st MPJt. 
(DD) Root, Orien and Weed (1977) suggest that hypermobility is only used as a descriptive term when the 
joints should be providing stability (therefore excessive ranges of motion would only be a factor where this 
lack of stability is evident). 
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APPENDIX 26 Forms used for inter observer reliability test 

Please work through the following forms, completing each section 
as you do so. 

Observation number .................... 
Your name 

Date, appointment time and clinic observation made in 

Subject assessment (Left foot 
Lower limb 
pathologies present 
(Please list) 

Foot type/ pathology 
present 
(Please list) 

Localised foot 
pathologies of heel 
present 
(Please list) 

Localised foot 
pathologies of ILA 
present 
(Please list) 

Localised foot 
pathologies of 
forefoot area present 
(Please list) 

Localised foot 
pathologies of hallux 
present 
(Please list) 

Localised foot 
pathologies of lesser 
toes present 
(Please list) 

Gait abnormalities 
present 
(Please list) 
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APPENDIX 26 - contd. 

Conditions affecting 
the whole foot present 
(Please list) 

Conditions affecting 
the ankle present 
(Please list) 

Range of ankle movement (Please tick) Restricted Normal Excessive 

Range of forefoot inversion (Please tick) Restricted Normal Excessive 

Range of forefoot eversion (Please tick) Restricted Normal Excessive 

Forefoot position (Please tick) Inverted Normal Everted 

Movement in 2nd toe (Please tick) Restricted Normal Excessive 

Movement in 3rd toe (Please tick) Restricted Normal Excessive 

Movement in 4th toe (Please tick) Restricted Normal Excessive 

Movement in 5th toe (Please tick) Restricted Normal Excessive 

Overall foot mobility (Please tick) Restricted Normal Excessive 

Subject assessment (R ight foot) 
Lower limb - 
pathologies present 
(Please list) 

Foot type/ pathology 
present 
(Please list) 

Localised foot 
pathologies of heel 
present 
(Please list) 

Localised foot 
pathologies of ILA 
present 
(Please list) 

Localised foot 
pathologies of 
forefoot area present 
(Please list) 
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Localised foot 
pathologies of hallux 
present 
(Please list) 

Localised foot 
pathologies of lesser 
toes present 
(Please list) 

Gait abnormalities 
present 
(Please list) 

Conditions affecting 
the whole foot present 
(Please list) 

Conditions affecting 
the ankle present 
(Please list) 

Range of ankle movement (Please tick) Restricted Normal Excessive 

Range of forefoot inversion (Please tick) Restricted Normal Excessive 

Range of forefoot eversion (Please tick) Restricted Normal Excessive 

Forefoot position (Please tick) Inverted Normal Everted 

Movement in 2nd toe (Please tick) Restricted Normal Excessive 

Movement in 3rd toe (Please tick) Restricted Normal Excessive 

Movement in 4th toe (Please tick) Restricted Normal Excessive 

Movement in 5th toe (Please tick) Restricted Normal Excessive 

Overall foot mobility (Please tick) Restricted Normal Excessive 

Footwear assessment - ot h shoes 
Heel height (Please tick) Low Medium High 

Sole thickness (Please tick) Thin Medium Thick 

Depth of toe box (Please tick) Shallow Normal Deep 
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Left shoe 
Condition of shoe (Please tick) New Used Poor 

Sites of heel/sole wear (Please describe) 

Amount of wear (Please tick) Unworn Some wear 

Usual wear Heavy wear 

Footwear fit - length (Please tick) Tight Acceptable Over- 
size 

Footwear fit - width (Please tick) Tight Acceptable Over- 
size 

Footwear fit - depth (Please tick) Tight Acceptable Over- 
size 

Footwear fit - heel (Please tick) Tight Acceptable Over- 
size 

Footwear fit - toe box (Please tick) Tight Acceptable Over- 
size 

Footwear fit - other mismatches (Please 
describe) 

Ri ht shoe 
Condition of shoe (Please tick) New Used Poor 

Sites of heel/sole wear (Please describe) 

Amount of wear (Please tick) Unworn Some wear 
FUsual 

wear Heavy wear 

Footwear fit - length (Please tick) Tight Acceptable Oversize 

Footwear fit - width (Please tick) Tight Acceptable Oversize 

Footwear fit - depth (Please tick) Tight Acceptable Oversize 

Footwear fit - heel (Please tick) Tight Acceptable Oversize 

Footwear fit - toe box (Please tick) Tight Acceptable Oversize 

Footwear fit - other mismatches (Please 
describe) 
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APPENDIX 27.1 Calculation of Cohen's Kappa to test inter- 
observer reliability - confusion matrix and method 

Number of agreements found in the inter-observer reliability tests 

A eements levels between pairs of Observers 
Condition/state 1v2 1v3 1v4 2v3 2v4 3v4 
Lower limb 10/13 7/12 10/15 5/12 9/15 8/18 
pathologies 37% 58% (660%) (42%) (600/. ) (44%) 
ILA pathologies 1/10 5/12 6/9 2/11 1/10 6/11 

(100/0) (42%) (66%) 18% (100/0) (55%) 
Foot 6/14 6/12 8/10 10/17 8/15 7/12 
type 45% (50%) (800/0) (590/, ) (53%) (580/6) 
Heel 0/13 2/10 2/11 6/11 8/10 5/9 
pathologies (00/6) (20%) (180 (80%) (560/. ) 
Forefoot 6/11 6/11 7/13 8/11 9/12 7/12 
pathologies (55%) (55%) (54%) (730%) (75%) (58%) 
Hallux 9/16 9/17 6/16 8/11 7/11 6/12 
pathologies 56% 53% (380%) (73%) 64% 500/. 
Lesser toe 8/13 1/12 212 5/5 2/2 3/3 
pathologies 62% (80/6) 10000 100% (100%) (1000/. ) 
Whole foot 7/1 7/7 11/11 5/5 8/8 7/7 
pathologies (1000/0) (1000/. ) (100%) 100% (100%) (1000/0) 
Ankle 8/8 9/9 9/9 10/10 10/10 10/10 

pathologies (1000/. ) (1000/0) (1000/0) (1000/0) (1000/0) (100%) 
Gait 4/13 5/5 11/11 7/7 5/5 5/5 
pathologies (31%) (1000/0) (1000 (1000/0) (1 (1000/. ) 
Range ofjt 31/47 38/46 32/47 32/45 38/47 33/46 

movement (66%) (83%) (68%) (71%) (810/0) (720/6) 
Shoe 32/50 39/49 29/49 36/49 40/55 35/50 
fit (64%) (800/0) (59%) (73%) (73%) (70%) 
Shoe 9/16 9/16 11/16 10/16 10/18 11/17 
dimensions 56% 56% 69% 63% (56%) (656/6) 
Shoe condition 5/11 9/11 5/11 11/11 11/11 7/11 

(45%) 82% 45% (100%) 1000/. 64% 
Amount of shoe 6/6 5/5 5/5 3/3 4/4 6/6 

wear (1000/0) (1000/. ) 100% (100%) (100%) 1000/0 

To calculate the inter-observer agreements between each pair of observers for each condition/state, the method demonstrated by Robson 
(1993) was used, i. e.: 

I. The confusion matrices are drawn up 
2. The proportion of agreement (Po) is calculated as follows: 

Po = No. of agreements 
No. o agreements No. of disagreements 

(Expressed as a percentage as the index of agreement) 
3. The proportion of agreement expected by chance (Pc) is calculated: 
PC = (PIAXP2A)+(PIBXP2B)+(PIcxP2c) etc. 
(Where I- Observer 1 

2= Observer 2 
A= Diagnosis I 
B= Diagnosis 2 
C= Diagnosis 3 etc. ) 

4. Cohen's Kappa is calculated in order to correct for chance: 
K Po- Pc 

I- Pc 
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APPENDIX 27.2 Calculation of Cohen's Kappa to test inter- 
observer reliability - Kappa values with interpretation 

The Kappa value is compared to the following scale in order to show how good the levels of agreement are. 
The interpretation used here is that advocated by Lowe (Lowe, 1993: 126) : 

Kappa 
__ 

Intapretation 
Below zero Poor agreement 
Zero to . 20 Slight agreement 
. 21 to. 40 Fair agreement 
. 41 to. 60 Moderate agreement 
. 61 to. 80 Substantial agreement 
. 81 plus Almost rfect agreement 

Kappa values obtained with interpretation 

Diagnostic area Observer 
Irin 

Kappa 
value 

Interpretation 

v2 . 65 Substantial 
1v3 . 35 Fair 

Lower limb pathologies 1v4 . 53 Moderate 
2v3 . 13 slight 
2v4 . 42 Moderate 
3v4 . 28 Fair 
1v2 -. 06 Poor (lower than that expected by chance) 

v3 . 19 Slight 
Inner longitudinal arch pathologies 1v4 . 43 Moderate 

2v3 
. 03 Slight 

2v4 -. 06 Poor (lower than that expected by chance) 
3v4 . 25 Fair 

v2 . 11 Slight 
1v3 -0.09 Poor (lower than that expected by chance) 

Foot type 1v4 . 52 Moderate 
2v3 . 44 Moderate 
2v4 . 37 Fair 
3v4 . 25 Fair 
1v2 -. 16 Poor (lower than that expected by chance) 
1v3 . 09 Slight 

Heel pathology 1v4 . 06 Slight 
2v3 . 15 Slight 
2v4 . 64 Substantial 
3v4 . 22 Fair 
1v2 . 25 Fair 
1v3 .1 Slight 

Forefoot pathology 1v4 . 33 Fair 
2v3 . 21 Fair 
2v4 . 56 Moderate 
3v4 . 07 Slight 
1v2 . 32 Fair 
1v3 . 28 Fair 

Hallux pathology 1v4 . 11 Slight 
2v3 . 48 Moderate 
2v4 . 46 Moderate 
3v4 . 31 Fair 
1v2 . 27 Fair 
1v3 . 06 Slight 

Lesser toe pathology 1v4 1.0 Perfect 
2v3 1.0 Perfect 
2v4 1.0 Perfect 
3v4 1.0 Perfect 
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APPENDIX 27.2 - contd. 
Diagnostic area Observer 

pairing 
Kappa 
value 

Interpretation 

1v2 1.0 Perfect 

_1v3 
1.0 Perfect 

Whole foot pathology 1 v4 1.0 Perfect 
2v3 1.0 Perfect 
2v4 1.0 Perfect 
3v4 1.0 Perfect 
1v2 1.0 Perfect 
1v3 1.0 Perfect 

Ankle pathology 1v4 1.0 Perfect 
2v3 1.0 Perfect 
2v4 1.0 Perfect 
3v4 1.0 Perfect 

_1y2 . 19 Slight 
1v3 1.0 Perfect 

Gait pathology 1v4 1.0 Perfect 
2v3 1.0 Perfect 
2v4 1.0 Perfect 
3v4 1.0 Perfect 
1v2 . 33 Fair 
1v3 .6 Moderate 

Range of joint movement 1v4 . 37 Fair 
2v3 . 44 Moderate 
2v4 . 67 Substantial 
3v4 . 44 Moderate 
1v2 . 33 Poor 
1v3 . 63 Substantial 

Shoe fit 1v4 . 27 Fair 
2v3 . 51 Moderate 
2v4 .5 Moderate 
3v4 . 43 Moderate 
1v2 . 33 Fair 
1v3 . 33 Fair 

Shoe dimensions 1v4 . 51 Moderate 
2v3 . 43 Moderate 
2v4 . 31 Fair 
3v4 . 47 Moderate 
1v2 -. 15 Poor (lower than that expected by chance) 
1v3 0 Slight (equal to that expected chance) 

Shoe condition 1v4 -. 15 Poor (lower than that expected by chance) 
2v3 1.0 Perfect 
2v4 1.0 Perfect 
3v4 0 Slight e ual to that expected chance) 
1v2 1.0 Perfect 
1v3 1.0 Perfect 

Amount of shoe wear 1v4 1.0 Perfect 
2v3 1.0 Perfect 
2v4 0 Slight (equal to that expected chance) 
3v4 1.0 Perfect 
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APPENDIX 28 Invitation to participate in the study 

Letter Heading 

Date 

Address 

Dear 

I am a podiatrist undertaking a research project on shoe wear patterns at Sheffield 
Hallam University. In this project, I am studying the link between foot problems and 
patterns of wear (shoe wear patterns) seen in footprints left by shoes. I have chosen one 
condition in which there is a stiffening of the big toe, to study in detail. 

I understand that you attend the podiatry/chiropody service for treatment and that you 
may be willing to help with this study. I am seeking volunteers who would be willing 
to attend Central clinic for a foot assessment and interview and would ask you to bring 
your footwear to this interview. 

If you are willing to take part in my study, please complete and return the attached form 
in the stamped, addressed envelope provided. I will then contact you over the next few 
weeks to arrange a convenient appointment time. 

Thank you 

Yours sincerely 

Wesley Vernon 
SwaMP project research student, Sheffield Hallam University. 

Enc 

I am willing to take part in the shoe wear pattern study 

Name: 

Address: 

Telephone number : 
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APPENDIX 29 Appointment letter 

Letter Heading 

Date 

Address 

Dear 

Thank you for indicating your willingness to help with my research. I have arranged an 
appointment for you at time on date in the podiatry/chiropody department at Central 
health clinic and enclose a map showing how to get there. The examination and 
interview will last approximately 1 V2 hours and tea, coffee and biscuits will be 

available. If you are unable to attend, I would be grateful if you could telephone the 
above number to let me know. 

Would you please bring all of your current footwear irrespective of condition and 
purpose to this appointment. 

I also enclose an information sheet explaining what to expect at your appointment. 

Thank you once again for your help 

Yours sincerely 

Wesley Vernon 
SWaMP project research student 
Sheffield Hallam University 

Enc 
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APPENDIX 30 Information sheet 

Information for participants in the shoe wear pattern study 
What is this study about ? 
The shoe wear pattern study is looking at the link between shoe wear and foot 

problems. If shoe wear is understood better, this may be helpful in diagnosing foot 

problems and in investigating footprints found at scenes of crime. 

What will the study involve ? 
When you attend for the appointment, it is important that you bring all of your current 
footwear with you. When you arrive, you will be weighed, your height measured and 
your feet will be examined and measured barefoot and when wearing shoes. You will 
also be video-recorded walking in your shoes. The footwear that you bring will be 
examined, measured and photographed separately. I will ask you some questions about 
your footwear and you will be asked to put items of footwear on and comment about 
their fit while standing and walking. The interview will be recorded on audio tape 
unless you object. 

Will I be given any treatment at the appointment ? 
No treatment will be given at the appointment, but if any problems are found that 
require immediate treatment, this will be arranged in an adjacent chiropody clinic. 

Will the study be confidential ? 
All information will be entirely confidential. The photographs and video-recordings 
made in the study are for record purposes only. They will only show your feet and 
legs, your face will be kept out of all pictures and you will not be able to be identified 
from them. All tapes will be kept confidential and anonymous to all others but the 
researcher and will be erased after use. 

How long will it take ? 
The whole process should take about 1 Y2 hours. 

What if I don't wish to take part ? 
This will in no way affect the treatment you receive at the clinic. 

What if I change my mind during the study ? 
You have the right to withdraw from the study at any time without affecting your 
normal attendance at the clinic. 

What if I have further questions ? 
You should contact : Wesley Vernon, SWaMP project research student, on 0114 
2716767 
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APPENDIX 31 Subject assessment form 

Subject ref no. Name ......................................... dob // 

Address ................................................................. 
................................................................................ 

Tel................................ 

...................................... 
Height ............................................... Weight .............................................. 
H. Rig. assessment Left Right 

Joint movement 

Joint angle 

Standing assessment Left Right 

Foot length 

Foot width 

Lower limb pathologies 
present 

Foot type/ pathologies 
present 

Localized foot pathologies 
present 
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APPENDIX 31- contd. 

Sitting assessment Left Right 

Sites of foot pain 
Dorsal 

Range of 
ankle 

plantar 

movement inversion 

Eversion 

Calc. position (Inv/Ev) 

Range of Inversion 

forefoot 
movement 

Eversion 

F'foot position (Inv/Ev) 

Observed restricted 
movement in toes 

Overall mobility 

Callosities/ skin lesions 
present 

Walking assessment Left Right 

Abnormalities noted 

Video recording made (tick, / when completed) 
U 
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APPENDIX 31 - contd. 

Subject ref. no. NT ame ............................. 
Tl, 

'o,, twear Re f: N 

Materials 

Style 

Fastening device 

Heel height 

Sole thickness 

Lett Right 

Length Width 

Depth Heel fit 

Toe box fit Other 

mismatches 

Shoe outsoles photographed (tick � when completed) 

0 
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APPENDIX 32 Subject outsole wear patterns with focal codes 
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APPENDIX 32 - contd. 
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APPENDIX 32 - contd. 

Subject 3 

3/1 (right) 3/1 (left) 3/2 (right) 3/2 (left) 
6/7/1415/ 16/21 6/9/ 15/ 16/21 6/7/14/15/16/21 6/9/15/16/21 

.r 
1 

3/3 (ri ght) 3/3 (left) 
6/7/14/15/16/21 6/9/15/16/21 

L ýt 

I 
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APPENDIX 33 Observer questionnaire to validate video 
frame descriptions 

Thank you for your earlier participation in the validation phase of the SWaMP project. The assessment of 

subjects' foot function while walking which you undertook has been collated and compared with a frame 

by frame examination of the video recording of that function. Various statements have been prepared to 

summarise the function which was believed to be shown by the video still frame sequence. You are asked 

to compare these statements with the relevant still frame sequences and indicate whether you 

agree/disagree/are unsure of each description. If you disagree with any statements given, please offer an 

alternative explanation of the function presented in the relevant still frame. 

Thank you. 

Subject one 
Subject 1, - Left barefoot observations 

Statement 

no. 

Statement made on observed function Agree (, /)/disagree (X )/ 

unsure (? ) 

Normal heel strike 

1. (If disc rte, please provide an alternative statement here) 

.............................................................................. 
Heel strike is followed by rapid heel eversion 

2. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Foot abducted 

3. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Hallux limitus restricts full foot pronation 

4. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
No attempted recovery observed from pronation 

5. (If disa ergeing, please provide an alternative statement here) 

............................................................................... 
Pronatory control is from the 1' toe restriction alone. 

6. (If disag[eeing, please provide an alternative statement here) 
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APPENDIX 33 - contd. 
Subject 1- Right bare foot observations 

Normal heel strike 

7. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Heel strike is followed by rapid heel eversion 

8. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Foot straight, not abducted throughout stance 

9. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Hallux limitus restricts full foot pronation later in stance 

10. (If disagreeing, please provide an alternative statement here) 

............................................................................... 

11. 

A "classic" hallux rigidus function occurred with inversion 

along the 5'h MPJt., 1' toe axis 

(If disagreeing, please provide an alternative statement here) 

............................................................................... 
No abductory twist occurred 

12. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Subject 1- Right shod foot observations with footwear item 1-4 (R) 

13. 

The foot was clearly shown inverting throughout stance, 

with no medial ground contact 

(If disagreeing, please provide an alternative statement here) 

.............................................................................. 
Subject 1- Left shod foot observations with footwear item 1-4 (L) 

With the shod foot, the function was not as detailed 

14. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
A normal heel strike with rapid eversion was clearly seen, 

15. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Pronation was restricted due to the hallux limitus 

16. (If disa erg eing, please provide an alternative statement here) 
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APPENDIX 33 - contd. 

17. 

The controlling orthotic effect of delayed eversion after heel 

strike could not be seen 

(If disc rte, please provide an alternative statement here) 

.............................................................................. 
Subject 2 

Subject 2- Left bare foot observations 

Foot abducted during stance 

18. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Forefoot inverted 

19. (If disagreeing, please provide an alternative statement here) 

......................................................................... 
Subject 2- Right bare foot observations 

Foot abducted during stance 
20. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
With classic hallux rigidus function 

21. (If disc ergeing, please provide an alternative statement here) 

............................................................................... 
Subject 3 

Subject 3- Left bare foot observations 

22. 

Both feet were seen abducting and pronating during 

function, 

(If disagreeing, please provide an alternative statement here) 

............................................................................... 
With 1' ray incompetence leading to 2 toe toe-off, 

23. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Abductory twist was not seen in the video frames 

24. (If disagreeing, please provide an alternative statement here) 
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APPENDIX 33 - contd. 

Subject 3- Right bare foot observations 

25. 

Both feet were seen abducting and pronating during 

function, 

(If disagreeing, please provide an alternative statement here) 

............................................................................... 
with 1 ray incompetence leading to 2° toe toe-off, 

26. (If disagreeing, please provide an alternative statement here) 

............................................................................... 
Abductory twist was not seen in the video frames 

27. (If disa rg eeing, please provide an alternative statement here) 

............................................................................... 
General statements 

Statement 

no. 

Statement made Agree (, )/disagree (X )/ 

unsure (? ) 

28. 

The freeze frame analysis showed aspects of function which 

could not be appreciated when viewing gait at normal speed 

(If disa egr eing, please provide an alternative statement here) 

............................................................................... 
Please state any further comments you may have below, continuing on a separate sheet in necessary. 

......................................................................................................... 

......................................................................................................... 

......................................................................................................... 

Thank you 

D. W. Vernon 

SWaMP project research student 

Sheffield Hallam University 
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APPENDIX 34 Summary of observer comments on 
statements describing the video frame analysis 

Re: Statement no. 4-" Hallux limitus restricts full foot pronation" 
Observer no. Disagrees/unsure Comment 

1 Unsure Pronates (arch still lowering) into propulsive phase 
(after heel lift), so the q. is - would it continue to 
pronate at this late stage without (a H. limitus)? 

2 Disagrees Could contribute, but other structures may also have 
an equal role 

Re: Statement no. 6-" Hallux limitus restricts full foot pronation" 
Observer no. Disa rees/unsure Comment 

1 Unsure It could be 1S` toe restriction, but factors have to be 
considered i. e. tension in the p. f and in this case, 
when pronation is occurring so late i. e. after heel lift 
that the supinating effect of the swing limb is 
res nsible 

2 Disagrees Could contribute, but other structures may also have 
an equal role 

Re: State ment no. 16 - "Pronation was restricted due to the hallux limitus" 
Observer no. Disagrees/unsure Comment 

I Unsure Effects of orthoses and limited data/info. to make 
such a statement 

2 Disagrees Orthotics must play a role as well as other foot 
structures 
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No. of responses showing wear in each given area of the sol e I. hot u In brackets u% of fetal patterns reeelred for each a1hon1y) 

Palhobp Toe areas M etatanal bead areas Heel areas 

Ap -. 
F 

Ape%ol I. 1 Sib 1m 2nd' 4h Slh Arni. uu Aastenor Anhh, NN Po. hxior Poslenor Central Po4lcnor 
1 ý 2.3.4 Srd nxdul Iit t. l mudul luual 

t'alcaooo" 6 8 8 5 t i 1 5 5 3 
%alfuxr ()o". ) (es". ) hh". I 142.1 W'. 1 (2 .) 41". ) Nr. I Ur. r 1]f". 1 

Prooalao 

Ilallu% 4 2 1 3 t 4 5 
Rspidua (W. ) (44r. 1 (U.. ) IMP-1 44,40-. 1 ieu .l Iluu". 1 

Roarfool 3 2 4 3 I 2 I 4 
Va us hß". 1 1w'"1 I1 r+s". r 17+". r ttir. r ý2'". r Iluu$. ) 

Ilallu% 1 1 I 2 3 2 2 I I 2 
Valgua p)". ) at .1 O PQ "ee'. 1 atau"., Iee-. 4 fee". ) I))". ) rn"w les". ) 

Parlmsous 2 I 2 2 3 3 3 3 1 I I 1 I I 2 
(shu111uwE (e6'. ) ())". ) 16.1 lee'. 1 IMP. ) 1100r. 4 rlar. r IHwr. 1 ()t". ) fir. ) I))". r (U". 1 1))". 1 (3)"") (66"") 

Fall) 

Retracted 2 2 2 2 
lots Ilar. l Uar. ý Uar. 1 Uar. i (50". ) 

A�Lk 2 2 I I 
F. qumus poa. l IIOO. 1 Isa. l (w'. ) 
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Diagram 2 (contd. ) 

No. of responses showing wear in each given area of the sol e (shown In brackets as % of total patterns received for each pathology) 

Pathology Toe areas M etatanal head areas Heel areas 

Ape% Aper of Ist 51b 191 2nd/ 4th 5th Ankxmr Anterior Antcnor Posterior Posterior Central PostenorI 

of Ist 2.3.4 3rd medial lateral me al lateral 

Forefoot I I I I I I 1 2 
Valßus (So`. ) Isu'. ) ISo .1 Is0 .) Iso'. ) (%41 .1 INr. 1 (IMP. ) 

loloed Gad 2 1 1 1 2 I 2 
(100'. ) (So.. ) 130'. 1 1S($. ) II01$. ) (51$. ) (1W'. ) 

Tahpes 2 I 2 2 I 
Egwoo (lues. ) lxr. ) 100.1 000. ) (50. ) 
Varus 

Severs 1 2 I 2 I 1 
Disease (50. ) (I00. ) (Sa. ) (100s. ) (SIP. ) t50. ) 

Ilemlplegia 2 l 1 1 2 
(100'. ) (SO'. ) (51$. ) (51$. ) (101$. ) (SO`. ) 

Pes Cavils 1 2 I I 1 2 I 2 
(51$. ) (100'. ) (50'. ) (S(N. ) (51$. ) (100. ) (50. ) (101$. ) 

r. 
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