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on a healthy Achilles tendon. The high loads also make the Achilles tendon 

 which 

Nomenclature
tendo magnus 

chorda Hippocrati 2

written record of the tendon referring to Achilles was by was by anatomist 
chorda Achillis

tendinopathy to describe a persistent tendon pain and 
tendinopathy 
5

tendinitis  This 

researchers and health care professionals. Albert
Achillodynia. 

tendinitis Achillea traumatica  to 
tendinitis, paratendinitis and peritendinitis.  As 

–itis
tendinosis

Achilles tendinopathy in their 

pathy is derived from the Greek 

swelling and impaired performance of the Achilles tendon. The most recent 

1
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the distal insertion.

especially proteoglycans. The proteoglycans separate the collagen and 

The tendon disrepair stage might be reversible with load management and 

minimal collagen. The tendon consists of islands of disorganized matrix with 
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and swelling. Recovery from degenerative tendinopathy takes a long time as 

Having a closer look

above the calcaneal insertion.

 

20 The 

collagen is the most common type.

Elastin is a protein which can stretch to twice its original length and is highly 
 Proteoglycans bind the hierarchical 

the tendon dry weight.
glycosaminoglycans play a role in preventing excessive shearing between 
collagen components.

1
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Incidence of Achilles tendinopathy
25

25

participate in physical activities and sports. The incidence is highest in 

consisting of male athletes that competed at least once in international 

 As the incidence of Achilles tendinopathy peaks in the working 

absence of work.  It might be worthwhile to prevent Achilles tendinopathy 

An ounce of prevention
An ounce of prevention is worth 

a pound of cure’

 it may be worthwhile to analyse possible 

is establishing the extent of the problem.

 the incidence of 
Achilles tendinopathy and its progression into chronic Achilles tendinopathy 

The second step in developing a prevention strategy is to determine risk 
factors.

which might predispose patient to develop tendinopathy.

has never been examined systematically.
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tendinopathy.

Figure 1. 

Quantifying symptom severity
As symptoms of Achilles tendinopathy are experienced in a wide range of 

timeframe.

1
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methods.

50

relation to a noticeable effect for the patient.

Numerous options

 For both midportion and insertional 

 

that shared decision making with the patient forms an important pillar of the 
treatment.

General aim and outline of this dissertation
 This dissertation aims to determine the incidence and risk factors for Achilles 

Achilles tendinopathy and assess whether targeted exercises increase ankle 

Chapter 2

In Chapter 3 we analysed whether lower extremity tendinopathies are 
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and chronic diseases.

Achilles tendinopathy. In Chapter 4 we examined whether targeted stretching 

Chapter 5 

Chapter 6

factors that are associated with developing persisting symptoms.

a role in the chronicity of symptoms. In Chapter 7 we analysed whether 

Chapter 8 we 
investigated whether patients with chronic midportion Achilles tendinopathy 

Chapter 11.

1
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ABSTRACT

Objectives

Design

Methods

Results

were associated with the onset of AT.

Conclusion

Trial registration number
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INTRODUCTION

 An increase in physical activity level is often 

ranges from a reactive to a chronic state.  Reactive AT is considered to be 

glycosaminoglycans. 

 This emphasizes that developing a 

5 The incidence of tendinopathy 

 AT is one of 

The second step in developing a prevention strategy is to determine risk 
factors.5

 A limitation of this 
systematic review was the fact that these factors were assessed in many 

experience.

associations.

2
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determine risk factors for AT.

METHODS

2

<

2
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of patients developing AT per day.

RESULTS

2
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Table 1. 

N

N
Demographics

 
2

Lifestyle

Running event

Training

 Forefoot

Injuries

 Achilles tendinopathy in the

Completed follow-up questionnaire
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Table 2. 

developing 
AT AT

Incidence of 
AT

N

Event distance

5

 

2
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Table 3. 

developing AT analysis

N N

N

Demographics

 

2

Lifestyle

Training

compression socks 

shoes per year

 Landing type

Previous injuries
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DISCUSSION

risk factors aid in development of effective preventive intervention programs.

 ran twice as many kilometres 

 divided 

 which is a large difference. Lysholm et al.

2
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20

hypothesis.

cold weather.

with the hypothesis that it might be a protective factor for developing AT. A 

22 This corresponds with an 
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developing AT.25

the level of compression or height of sport compression socks in relation to 

. This 

 It is 

that it affects metabolic factors predisposing for AT.

advantage of this large cohort is the fact that we had a high likelihood to 

detect even moderate associations.

2
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 To increase the 

factors or hypothesised to be risk factors.

as these are promising for designing new effective prevention programs. 

CONCLUSION
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Completed 

N N

N
Demographics

 
2

Lifestyle

Running event

Training

socks

year
 Landing type

 Forefoot

Previous injuries

months
 Achilles tendinopathy in the 

index

2
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Are lower extremity tendinopathies associated 
with metabolic and chronic diseases?  

A systematic review
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ABSTRACT

Background

tendinopathies and metabolic and chronic diseases. This association might 

however – never been assessed systematically.

Objective
To analyse the association between lower extremity tendinopathies and 
metabolic and chronic diseases.

Design

Data sources

Eligibility criteria
Articles were eligible if the association between clinically diagnosed lower 

was reported.

Results

limited evidence for an association between lower extremity tendinopathies 

Conclusions

in patients with lower extremity tendinopathies.

Trial registration number
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INTRODUCTION

.

. The aetiology is 

an important part in the pathogenesis

or chronic diseases may play a role .

tendinopathies as well as in metabolic and chronic diseases

to loading

. For 

responses .

tendinopathies and metabolic or chronic diseases. Awareness of this 

the association between tendinopathy and metabolic or chronic diseases has 

review with the primary aim to analyse whether there is an association between 
lower extremity tendinopathies and metabolic and chronic diseases.

MATERIALS AND METHODS

Protocol and registration
This systematic review was performed according to the Preferred Reporting 

. 

3
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Search strategy

th

Eligibility criteria

or chronic diseases as we aimed to provide an extensive overview of all 

2

Study selection and data extraction
Titles and abstracts of all eligible articles were screened independently by 
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systematic reviews.

Risk of bias assessment

20

• 
domain AND 

• 
domain AND 

• 

Data synthesis

evidence

3
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Data analysis

exposed controls x not exposed cases

exposed cases x not exposed controls

st

RESULTS

Study selection

.
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Figure 1. 

Description of included studies

3
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characteristics of lower extremity tendinopathies and metabolic and chronic 
diseases.

Table 1. 
in selection

Selection Comparability Exposure ROB
22 *** * * Poor

*** * Poor
*** *** Poor

25 *** * Poor
*** * Poor
** ** Poor
*** ** ** Good
*** ** Poor
*** * Poor
*** * Poor
*** * Poor
** * Poor
*** * Poor
*** * * Poor
** * * Poor
* * Poor
* * Poor
*** * * Poor
*** * ** Fair
* * Poor

Domain AND 

domain AND 
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Risk of bias assessment and best evidence synthesis

Associations between metabolic or chronic diseases and lower 
extremity tendinopathies

 investigated 
whether having lower extremity tendinopathies is associated with an increased 

 
 investigated whether having metabolic or 

chronic disease was associated with an increased risk of lower extremity 

assessing metabolic or chronic disease in association with lower extremity 

Table 2. The association between lower extremity tendinopathies and metabolic and 
chronic diseases

Studies with lower extremity tendinopathies as primary inclusion criteria, and 
metabolic and chronic diseases as outcome
 Metabolic or chronic 
disease reference number)

Best evidence 
synthesis

22

al. 
et al 
Riddle et al. 

for a positive 
association

Diabetes
 

22
for no association

3
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Table 2. The association between lower extremity tendinopathies and metabolic and 

Studies with lower extremity tendinopathies as primary inclusion criteria, and 
metabolic and chronic diseases as outcome
 Metabolic or chronic 
disease reference number)

Best evidence 
synthesis

Çatal et al. 

hypercholesterolaemia
Limited evidence for 
no association

Metabolic or chronic 
disease reference number)

Best evidence 
synthesis

hypercholesterolaemia
Limited evidence 
for a positive 
association

Ankylosing spondylitis Aggarwal et al. 
25 for a positive 

association
Psoriatic arthritis Cantini et al. 

al. for a positive 
association

for no association
Reactive arthritis Gerster et al. 

for a positive 
association

Jarrot et al. Limited evidence 
for a positive 
association

Studies with a metabolic and chronic disease as primary inclusion criteria and lower 
extremity tendinopathies as outcome

Obesity
There is moderate evidence that patients with lower extremity tendinopathies 

no association22

having lower extremity tendinopathies is associated with an increased risk 
of being obese

2. The prevalence of obesity in patients with lower extremity 

.
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Figure 2. Forest plots of the association between lower extremity tendinopathies and 
metabolic and chronic diseases

3
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Figure 2. Forest plots of the association between lower extremity tendinopathies and 
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Diabetes
There is moderate evidence that lower extremity tendinopathies are not 

tendinopathies had an increased risk of having diabetes22

.

Hypertension

had an increased risk of having hypertension

.

Hypercholesterolaemia
There is limited evidence that having lower extremity tendinopathies is not 

with lower extremity tendinopathies had an increased risk of developing 
hypercholesterolaemia . 

 The prevalence of hypercholesterolaemia in patients 

3
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Heterozygous familial hypercholesterolaemia
There is limited evidence that having lower extremity tendinopathies 

associated with an increased risk of developing lower extremity tendinopathies 
 

Ankylosing spondylitis

There is moderate evidence that having ankylosing spondylitis is associated 

 
 The prevalence 

2

Psoriatic arthritis

arthritis while having lower extremity tendinopathies.

There is moderate evidence that having psoriatic arthritis is associated with 
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and Espinoza . The prevalence of lower extremity tendinopathies ranged 

2.

Rheumatoid arthritis

. 

. The prevalence of lower extremity tendinopathies 

2.

Reactive arthritis

reactive arthritis while having lower extremity tendinopathies.

There is moderate evidence that having reactive arthritis is associated with an 

. Reactive 

. The prevalence of lower extremity 

2.

Systemic Lupus Erythematosus

associated with an increased risk of developing lower extremity tendinopathies 

. The prevalence of lower extremity tendinopathies 

2.

3
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DISCUSSION

systematic review assessing the association between lower extremity 

evidence for an association between lower extremity tendinopathies and 

is limited evidence for an association between lower extremity tendinopathies 

tendinopathies and hypercholesterolaemia.

patients did not detect an association or only a small association with metabolic 

a more direct association between the metabolic disease and tendinopathy.

Obesity
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. A higher body weight leads to a higher 

times the body weight when sprinting
. These 

load bearing capacity

lower extremity tendinopathies .

between lower extremity tendinopathies and obesity. Franchesci et al.  

for Achilles tendinopathy and plantar fasciopathy

relation between obesity and lower extremity tendinopathies.

Diabetes

 

be the way tendinopathy was diagnosed. The gold standard for diagnosing 
50. As abnormal 

50.

Hypertension

tendinopathies and hypertension

3
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al.
 detected an association in 

athletes

lead to degenerative tendinopathy52

risk factor for developing lower extremity tendinopathies.

Hypercholesterolaemia and HeFH

tendinopathies and hypercholesterolaemia

.

developing lower extremity tendinopathies . The hypothesis behind the 
association between these diseases is that the elevated blood lipid levels 

. 
These xanthomas may increase tendon stiffness and increase the synthesis 

. 

.

Rheumatic diseases
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Clinical implications

Treating metabolic diseases might not only improve the health of patients 

Strengths and limitations
55

association between a clinically diagnosed lower extremity tendinopathies 

available research on the association between lower extremity tendinopathies 

for clinical care.

articles that described clinical diagnosis of lower extremity tendinopathies. 

3
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the reported metabolic or chronic diseases in association with lower extremity 

factors.

Future research

extremity tendinopathies and metabolic or chronic diseases.

review. There are probably more metabolic or chronic diseases possibly 

thyroid disease.
that describe the association between tendinopathy and these conditions.

CONCLUSION

and metabolic and chronic diseases. Lower extremity tendinopathies are 
moderately associated with obesity. There is also moderate evidence that 

have an increased risk of developing lower extremity tendinopathies. There is 
limited evidence for an association between lower extremity tendinopathies 

Funding
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reported in this paper.
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CASE-CONTROL STUDIES

Selection

C. No description

2. Representativeness of cases
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Comparability

this category.

5. Comparability of cases and controls on the basis of the design or analysis

Exposure

E. No description.
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COHORT STUDY

Selection

or general medical diseases or the average person with tendinopathy of 

or general medical diseases or the average person with tendinopathy of 
the lower extremities. Think of patients with severe diabetes or only active 

D. There is no clear description of the derivation of the cohort.

D. No description.

o No.

3
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Comparability

this category.

5. Comparability of cohorts on the basis of the design or analysis

Outcome

E. No description.

limb tendinopathy was made by a medical professional based on clinical 



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   75

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r o
f 

pu
bl

ic
at

io
n)

Ty
pe

 o
f s

tu
dy

Ba
se

lin
e 

pa
rt

ic
ip

an
t c

ha
ra

ct
er

is
tic

s
Pr

im
ar

y 
ai

m
In

cl
us

io
n 

di
s-

ea
se

 / 
di

se
as

e 
ca

se
s

O
ut

co
m

e 
di

se
as

e
D

ur
at

io
n 

of
 

fo
llo

w
-u

p 
(w

ee
ks

)

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 
m

ea
n 

(S
D

), 
ye

ar
s

Se
x 

(%
 

m
al

e)

w
ith

 A
ch

ill
es

 

To
 a

ss
es

s t
he

 
re

la
tio

ns
hi

p 
be

tw
ee

n 
sy

m
pt

om
at

ic
 A

ch
ill

es
 

te
nd

in
op

at
hy

 a
nd

 
ty

pe
 II

 d
ia

be
te

s i
n 

Ac
hi

lle
s t

en
di

no
pa

th
y

D
ia

be
te

s t
yp

e 
II

N
ot

 
re

po
rt

ed

ab
no

rm
al

 m
et

ab
ol

ic
 

pa
ra

m
et

er
s

pa
th

ol
og

ie
s w

er
e 

m
or

e 
re

sp
on

si
bl

e 
fo

r 
m

id
po

rt
io

n 
Ac

hi
lle

s 
te

nd
in

op
at

hy

Ac
hi

lle
s t

en
di

no
pa

th
y

dy
sli

pi
de

m
ia

N
ot

 
re

po
rt

ed

Pr
os

pe
ct

iv
e 

co
ho

rt
w

ith
 a

nk
yl

os
in

g 
sp

on
dy

lit
is

N
ot

 
re

po
rt

ed
To

 a
na

ly
se

s t
he

 

pr
im

ar
y 

an
ky

lo
sin

g 
sp

on
dy

lit
is 

in
 In

di
an

 
pa

tie
nt

s

A
nk

yl
os

in
g 

sp
on

dy
lit

is
Ac

hi
lle

s t
en

di

ta
r f

as
ci

op
at

hy

N
ot

 
re

po
rt

ed

3



76   |   

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r o
f 

pu
bl

ic
at

io
n)

Ty
pe

 o
f s

tu
dy

Ba
se

lin
e 

pa
rt

ic
ip

an
t c

ha
ra

ct
er

is
tic

s
Pr

im
ar

y 
ai

m
In

cl
us

io
n 

di
s-

ea
se

 / 
di

se
as

e 
ca

se
s

O
ut

co
m

e 
di

se
as

e
D

ur
at

io
n 

of
 

fo
llo

w
-u

p 
(w

ee
ks

)

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 
m

ea
n 

(S
D

), 
ye

ar
s

Se
x 

(%
 

m
al

e)

Re
tro

sp
ec

tiv
e 

co
ho

rt
w

ith
 a

nk
yl

os
in

g 
sp

on
dy

lit
is

N
ot

 
re

po
rt

ed
To

 e
xp

lo
re

 th
e 

ch
ar

ac
te

ris
tic

s 
of

 a
nk

yl
os

in
g 

sp
on

dy
lit

is 
of

 
pa

tie
nt

s l
iv

in
g 

in
 

A
nk

yl
os

in
g 

sp
on

dy
lit

is
Ac

hi
lle

s t
en

di

ta
r f

as
ci

op
at

hy

N
ot

 
re

po
rt

ed

an
d 

th
ei

r p
ar

tn
er

s 
at

te
nd

in
g 

a 
lip

id
 

cl
in

ic

To
 d

et
er

m
in

e 
th

e 
pr

ev
al

en
ce

 o
f A

ch
il

le
s t

en
di

no
pa

th
y 

be
fo

re
 d

ia
gn

os
is 

of
 

hy
pe

rc
ho

le
st

er
ol

ae
m

ia

fa
m

ili
al

 h
yp

er
ch

ol
es

te
ro

la
e

m
ia

Ac
hi

lle
s t

en
di

no
pa

th
y

N
ot

 
re

po
rt

ed

pa
tie

nt
s w

ith
 

ps
or

ia
tic

 a
rt

hr
iti

s 
or

 a
 d

iff
er

en
t 

di
se

as
e

ex
tre

m
ity

 s
w

el
lin

g 
w

ith
 p

itt
in

g 
ed

em
a 

in
 

pa
tie

nt
s w

ith
 p

so
ria

t
ric

 a
rt

hr
iti

s

Ps
or

ia
tic

 
ar

th
rit

is
Ac

hi
lle

s t
en

di
no

pa
th

y



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   77

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r o
f 

pu
bl

ic
at

io
n)

Ty
pe

 o
f s

tu
dy

Ba
se

lin
e 

pa
rt

ic
ip

an
t c

ha
ra

ct
er

is
tic

s
Pr

im
ar

y 
ai

m
In

cl
us

io
n 

di
s-

ea
se

 / 
di

se
as

e 
ca

se
s

O
ut

co
m

e 
di

se
as

e
D

ur
at

io
n 

of
 

fo
llo

w
-u

p 
(w

ee
ks

)

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 
m

ea
n 

(S
D

), 
ye

ar
s

Se
x 

(%
 

m
al

e)

w
ith

 p
la

nt
ar

 
fa

sc
io

pa
th

y

N
ot

 
re

po
rt

ed
To

 in
ve

st
ig

at
e 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

hy
pe

rc
ho

le
st

er
o

la
em

ia
 a

nd
 p

la
nt

ar
 

fa
sc

io
pa

th
y

Pl
an

ta
r f

as
ci

op
at

hy
te

ro
la

em
ia

N
ot

 
re

po
rt

ed

20
00

Pr
os

pe
ct

iv
e 

co
ho

rt
ps

or
ia

tic
 a

rt
hr

iti
s

N
ot

 
re

po
rt

ed
To

 in
ve

st
ig

at
e 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

cl
in

ic
al

 
ch

ar
ac

te
ris

tic
s o

f 
th

e 
sk

in
 a

nd
 jo

in
t 

m
an

ife
st

at
io

ns
 

in
 a

 p
at

ie
nt

s w
ith

 
ps

or
ia

tr
ic

 a
rt

hr
iti

s

Ps
or

ia
tic

 
ar

th
rit

is
Ac

hi
lle

s t
en

di

ta
r f

as
ci

op
at

hy

N
ot

 
re

po
rt

ed

20
00

Pr
os

pe
ct

iv
e 

co
ho

rt
ps

or
ia

tic
 a

rt
hr

iti
s

in
vo

lv
em

en
t i

n 
pa

tie
nt

s w
ith

 
ps

or
ia

tr
ic

 a
rt

hr
iti

s

Ps
or

ia
tic

 
ar

th
rit

is
Ac

hi
lle

s t
en

di

ta
r f

as
ci

op
at

hy

N
ot

 
re

po
rt

ed

3



78   |   

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r o
f 

pu
bl

ic
at

io
n)

Ty
pe

 o
f s

tu
dy

Ba
se

lin
e 

pa
rt

ic
ip

an
t c

ha
ra

ct
er

is
tic

s
Pr

im
ar

y 
ai

m
In

cl
us

io
n 

di
s-

ea
se

 / 
di

se
as

e 
ca

se
s

O
ut

co
m

e 
di

se
as

e
D

ur
at

io
n 

of
 

fo
llo

w
-u

p 
(w

ee
ks

)

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 
m

ea
n 

(S
D

), 
ye

ar
s

Se
x 

(%
 

m
al

e)

Pr
os

pe
ct

iv
e 

co
ho

rt

os
te

oa
rt

hr
iti

s

To
 d

et
er

m
in

e 
th

e 

an
d 

ge
ne

ra
liz

ed
 

os
te

oa
rt

hr
iti

s

lo
si

ng
 sp

on

sy
nd

ro
m

e

le
s t

en
di

no
pa

th
y 

or
 p

la
nt

ar
 

N
ot

 
re

po
rt

ed

Pr
os

pe
ct

iv
e 

co
ho

rt
To

 d
es

cr
ib

e 
th

e 
pr

ev
al

en
ce

 a
nd

 

pa
th

ol
og

ic
al

 

le
ve

l i
n 

pa
tie

nt
s w

ith
 

ar
th

rit
is

Pl
an

ta
r f

as
ci

op
at

hy
N

ot
 

re
po

rt
ed



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   79

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r o
f 

pu
bl

ic
at

io
n)

Ty
pe

 o
f s

tu
dy

Ba
se

lin
e 

pa
rt

ic
ip

an
t c

ha
ra

ct
er

is
tic

s
Pr

im
ar

y 
ai

m
In

cl
us

io
n 

di
s-

ea
se

 / 
di

se
as

e 
ca

se
s

O
ut

co
m

e 
di

se
as

e
D

ur
at

io
n 

of
 

fo
llo

w
-u

p 
(w

ee
ks

)

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 
m

ea
n 

(S
D

), 
ye

ar
s

Se
x 

(%
 

m
al

e)

w
ith

 A
ch

ill
es

 
te

nd
in

op
at

hy
 o

r 

N
ot

 
re

po
rt

ed
N

ot
 

re
po

rt
ed

To
 d

et
er

m
in

e 
th

e 
as

so
ci

at
io

n 
be

tw
ee

n 
Ac

hi
lle

s t
en

di
no

pa
th

y 

hy
pe

rt
en

si
on

Ac
hi

lle
s t

en
di

no
pa

th
y

hy
pe

rt
en

si
on

N
ot

 
re

po
rt

ed

Re
tro

sp
ec

tiv
e 

co
ho

rt
N

ot
 

re
po

rt
ed

To
 d

es
cr

ib
e 

th
e 

Ac
hi

lle
s t

en
di

no
pa

th
y 

in
 p

at
ie

nt
s w

ith
 

er
yt

he
m

at
o

Ac
hi

lle
s t

en
di

no
pa

th
y

N
ot

 
re

po
rt

ed

w
ith

 A
ch

ill
es

 
te

nd
in

op
at

hy
 o

r 
ot

he
r f

oo
t p

at
ho

lo
gy

de
ve

lo
pm

en
t a

nd
 

tre
at

m
en

t o
f A

ch
ill

es
 

te
nd

in
op

at
hy

Ac
hi

lle
s t

en
di

no
pa

th
y

N
ot

 
re

po
rt

ed

3



80   |   

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r o
f 

pu
bl

ic
at

io
n)

Ty
pe

 o
f s

tu
dy

Ba
se

lin
e 

pa
rt

ic
ip

an
t c

ha
ra

ct
er

is
tic

s
Pr

im
ar

y 
ai

m
In

cl
us

io
n 

di
s-

ea
se

 / 
di

se
as

e 
ca

se
s

O
ut

co
m

e 
di

se
as

e
D

ur
at

io
n 

of
 

fo
llo

w
-u

p 
(w

ee
ks

)

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 
m

ea
n 

(S
D

), 
ye

ar
s

Se
x 

(%
 

m
al

e)

ol
d 

w
ith

 A
ch

ill
es

 
te

nd
in

op
at

hy
 o

r 

To
 s

tr
at

ify
 ri

sk
 

fa
ct

or
s f

or
 A

ch
ill

es
 

te
nd

in
op

at
hy

Ac
hi

lle
s t

en
di

no
pa

th
y

D
ia

be
te

s m
el

li

ar
te

ria
l h

yp
er

di
se

as
es

N
ot

 
re

po
rt

ed

se
rv

ic
e 

m
em

be
rs

 
w

ith
 p

at
el

la
r 

Ac
hi

lle
s 

pl
an

ta
r f

as
ci

op
at

hy
 

di
se

as
es

N
ot

 
re

po
rt

ed
N

ot
 

re
po

rt
ed

To
 id

en
tif

y 
ris

k 
fa

ct
or

s f
or

 
de

ve
lo

pi
ng

 
lo

w
er

 e
xt

re
m

ity
 

te
nd

in
op

at
hy

 a
nd

 
pl

an
ta

r f
as

ci
op

at
hy

 in
 

m
ili

ta
ry

 p
er

so
nn

el

Pa
te

lla
r 

te
nd

in
op

a

pl
an

ta
r f

as
ci

op
at

hy

N
ot

 
re

po
rt

ed

Pr
os

pe
ct

iv
e 

co
ho

rt
To

 e
xa

m
in

e 
th

e 
di

ffe
re

nc
es

 in
 

ph
ys

ic
al

 a
nd

 
ph

ys
io

lo
gi

ca
l f

ac
to

rs
 

in
 p

at
ie

nt
s w

ith
 

no
pa

th
y

N
ot

 
re

po
rt

ed



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   81

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r o
f 

pu
bl

ic
at

io
n)

Ty
pe

 o
f s

tu
dy

Ba
se

lin
e 

pa
rt

ic
ip

an
t c

ha
ra

ct
er

is
tic

s
Pr

im
ar

y 
ai

m
In

cl
us

io
n 

di
s-

ea
se

 / 
di

se
as

e 
ca

se
s

O
ut

co
m

e 
di

se
as

e
D

ur
at

io
n 

of
 

fo
llo

w
-u

p 
(w

ee
ks

)

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 
m

ea
n 

(S
D

), 
ye

ar
s

Se
x 

(%
 

m
al

e)

w
ith

 P
la

nt
ar

 
fa

sc
io

pa
th

y 
or

 

N
ot

 
re

po
rt

ed
To

 id
en

tif
y 

ris
k 

fa
ct

or
s f

or
 

de
ve

lo
pi

ng
 p

la
nt

ar
 

fa
sc

io
pa

th
y

Pl
an

ta
r f

as
ci

op
at

hy
N

ot
 

re
po

rt
ed

Pr
os

pe
ct

iv
e 

co
ho

rt
m

id
po

rt
io

n 
Ac

hi
lle

s 
te

nd
in

op
at

hy

To
 a

na
ly

ze
 th

e 

in
 p

at
ie

nt
s w

ith
 

m
id

po
rt

io
n 

Ac
hi

lle
s 

te
nd

in
op

at
hy

Ac
hi

lle
s t

en
di

no
pa

th
y

fa
m

ili
al

 h
yp

er
ch

ol
es

te
ro

la
e

m
ia

N
ot

 
re

po
rt

ed

Re
tro

sp
ec

tiv
e 

co
ho

rt
To

 re
po

rt
 w

om
en

 
ea

se
Ac

hi
lle

s t
en

di

ta
r f

as
ci

op
at

hy

N
ot

 
re

po
rt

ed

3



82   |   

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f s

tu
dy

Ty
pe

 o
f 

te
nd

in
op

at
hy

U
ni

la
te

ra
l o

r 
bi

la
te

ra
l

Ty
pe

 o
f 

im
ag

in
g 

us
ed

 

cl
in

ic
al

 
di

ag
no

si
s

Se
ve

rit
y 

of
 p

ai
n

D
ur

at
io

n 
of

 
te

nd
in

op
at

hy
Ac

tiv
e/

se
de

nt
ar

y

Ac
hi

lle
s 

te
nd

in
op

at
hy

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Ac
hi

lle
s 

te
nd

in
op

at
hy

No
t r

ep
or

te
d

co
lo

r D
op

pl
er

No
t r

ep
or

te
d

pa
tie

nt
s w

er
e 

ac
tiv

e
Pr

os
pe

ct
ive

 
co

ho
rt

Ac
hi

lle
s 

pl
an

ta
r 

fa
sc

io
pa

th
y

No
t r

ep
or

te
d

No
ne

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Re
tro

sp
ec

tiv
e 

co
ho

rt
Ac

hi
lle

s 

pl
an

ta
r 

fa
sc

io
pa

th
y

No
t r

ep
or

te
d

No
ne

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

20
05

Ac
hi

lle
s 

te
nd

in
op

at
hy

No
t r

ep
or

te
d

No
ne

of
 th

e 
co

nt
ro

ls 
ex

ce
ed

ed
 

m
od

er
at

e 
se

ve
rit

y.

De
sc

rib
ed

 as
 

a f
ew

 d
ay

s t
o 

se
ve

ra
l w

ee
ks

 
wi

th
 a 

m
ed

ia
n 

No
t r

ep
or

te
d

Ac
hi

lle
s 

te
nd

in
op

at
hy

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   83

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f s

tu
dy

Ty
pe

 o
f 

te
nd

in
op

at
hy

U
ni

la
te

ra
l o

r 
bi

la
te

ra
l

Ty
pe

 o
f 

im
ag

in
g 

us
ed

 

cl
in

ic
al

 
di

ag
no

si
s

Se
ve

rit
y 

of
 p

ai
n

D
ur

at
io

n 
of

 
te

nd
in

op
at

hy
Ac

tiv
e/

se
de

nt
ar

y

Pl
an

ta
r 

fa
sc

io
pa

th
y

No
t r

ep
or

te
d

No
ne

No
t r

ep
or

te
d

wi
th

 sy
m

pt
om

s 

pa
tie

nt
s w

ith
 

ye
ar

No
t r

ep
or

te
d

Pr
os

pe
ct

ive
 

co
ho

rt
Ac

hi
lle

s 

pl
an

ta
r 

fa
sc

io
pa

th
y

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

20
00

Pr
os

pe
ct

ive
 

co
ho

rt
Ac

hi
lle

s 

pl
an

ta
r 

fa
sc

io
pa

th
y

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Pr
os

pe
ct

ive
 

co
ho

rt
te

nd
in

op
at

hy
 

or
 p

la
nt

ar
 

No
t r

ep
or

te
d

Ra
di

og
ra

ph
y

No
t r

ep
or

te
d

No
t r

ep
or

te
d

3



84   |   

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f s

tu
dy

Ty
pe

 o
f 

te
nd

in
op

at
hy

U
ni

la
te

ra
l o

r 
bi

la
te

ra
l

Ty
pe

 o
f 

im
ag

in
g 

us
ed

 

cl
in

ic
al

 
di

ag
no

si
s

Se
ve

rit
y 

of
 p

ai
n

D
ur

at
io

n 
of

 
te

nd
in

op
at

hy
Ac

tiv
e/

se
de

nt
ar

y

Pr
os

pe
ct

ive
 

co
ho

rt
Pl

an
ta

r 
fa

sc
io

pa
th

y
No

t r
ep

or
te

d
No

t r
ep

or
te

d
No

t r
ep

or
te

d
No

t r
ep

or
te

d

Ac
hi

lle
s 

te
nd

in
op

at
hy

No
t r

ep
or

te
d

Ra
di

og
ra

ph
y 

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Re
tro

sp
ec

tiv
e 

co
ho

rt
Ac

hi
lle

s 
te

nd
in

op
at

hy
bi

la
te

ra
l

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Ac
hi

lle
s 

te
nd

in
op

at
hy

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Ac
hi

lle
s 

te
nd

in
op

at
hy

No
t r

ep
or

te
d

No
ne

m
on

th
s

Ac
tiv

e



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   85

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f s

tu
dy

Ty
pe

 o
f 

te
nd

in
op

at
hy

U
ni

la
te

ra
l o

r 
bi

la
te

ra
l

Ty
pe

 o
f 

im
ag

in
g 

us
ed

 

cl
in

ic
al

 
di

ag
no

si
s

Se
ve

rit
y 

of
 p

ai
n

D
ur

at
io

n 
of

 
te

nd
in

op
at

hy
Ac

tiv
e/

se
de

nt
ar

y

Pa
te

lla
r 

Ac
hi

lle
s 

pl
an

ta
r 

fa
sc

io
pa

th
y

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Pr
os

pe
ct

ive
 

co
ho

rt
te

nd
in

op
at

hy
No

t r
ep

or
te

d
No

t r
ep

or
te

d

Pl
an

ta
r 

fa
sc

io
pa

th
y

No
t r

ep
or

te
d

No
t r

ep
or

te
d

+ 
55

0 
da

ys
 

No
t r

ep
or

te
d

Pr
os

pe
ct

ive
 

co
ho

rt
Ac

hi
lle

s 
te

nd
in

op
at

hy
bi

la
te

ra
l

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

3



86   |   

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f s

tu
dy

Ty
pe

 o
f 

te
nd

in
op

at
hy

U
ni

la
te

ra
l o

r 
bi

la
te

ra
l

Ty
pe

 o
f 

im
ag

in
g 

us
ed

 

cl
in

ic
al

 
di

ag
no

si
s

Se
ve

rit
y 

of
 p

ai
n

D
ur

at
io

n 
of

 
te

nd
in

op
at

hy
Ac

tiv
e/

se
de

nt
ar

y

Re
tro

sp
ec

tiv
e 

co
ho

rt
Ac

hi
lle

s 

pl
an

ta
r 

fa
sc

io
pa

th
y

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   87

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f s

tu
dy

Ty
pe

 o
f 

m
et

ab
ol

ic
 o

r 
ch

ro
ni

c 
di

se
as

e

A
ss

oc
ia

te
d 

m
ea

su
re

m
en

ts
U

se
 o

f m
ed

ic
at

io
n

D
ur

at
io

n 
of

 
co

nd
iti

on
 si

nc
e 

di
ag

no
si

s

D
ia

be
te

s
Th

e 
di

ag
no

si
s o

f 
di

ab
et

es
 b

as
ed

 o
f 

th
er

ap
ie

s

N
ot

 re
po

rt
ed

N
ot

 re
po

rt
ed

di
ab

et
es

N
ot

 re
po

rt
ed

Pr
os

pe
ct

iv
e 

co
ho

rt
A

nk
yl

os
in

g 
sp

on
dy

lit
is

cr
ite

ria
N

ot
 re

po
rt

ed

Re
tro

sp
ec

tiv
e 

co
ho

rt
A

nk
yl

os
in

g 
sp

on
dy

lit
is

A
ss

es
sm

en
t o

f 

20
05

la
em

ia
N

ot
 re

po
rt

ed
N

ot
 re

po
rt

ed

3



88   |   

Ps
or

ia
tic

 ar
th

rit
is

an
d 

wh
o 

pr
es

en
te

d 
ps

or
ia

sis
 an

d 
ar

th
rit

is 

or
 p

er
ip

he
ra

l jo
in

ts

<
or

 n
ep

he
lo

m
et

ric
 

de
te

rm
in

at
io

n 
<2

0 

oc
ca

sio
ns

No
t r

ep
or

te
d

m
on

th
s

Pr
os

pe
ct

ive
 

co
ho

rt
Ps

or
ia

tic
 ar

th
rit

is

wi
th

 p
so

ria
sis

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

20
00

Pr
os

pe
ct

ive
 

co
ho

rt
Ps

or
ia

tic
 ar

th
rit

is
Es

pi
no

za

Pr
os

pe
ct

ive
 

co
ho

rt
ar

th
rit

is
po

sit
ive

No
t r

ep
or

te
d

Pr
os

pe
ct

ive
 

co
ho

rt
ar

th
rit

is
cr

ite
ria

No
t r

ep
or

te
d

No
t r

ep
or

te
d



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   89

2

or
 an

tih
yp

er
te

ns
ive

 

fo
r d

ia
be

te
s o

r 
en

do
cr

in
ol

og
ist

 

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Re
tro

sp
ec

tiv
e 

co
ho

rt
Am

er
ica

n 
Co

lle
ge

 o
f 

cr
ite

ria
co

m
pl

em
en

t f
ra

ct
io

n 
No

t r
ep

or
te

d

2 2

2

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Di
ab

et
es

 m
el

li

hy
pe

rte
ns

io
n

hi
st

or
y

No
ne

hy
pe

rc
ho

le
st

er
ol

ae
m

ia 

No
t r

ep
or

te
d

3



90   |   

2
No

t r
ep

or
te

d
No

t r
ep

or
te

d
No

t r
ep

or
te

d

Pr
os

pe
ct

ive
 

co
ho

rt
2

No
t r

ep
or

te
d

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Dy
sli

pi
de

m
ia

No
t r

ep
or

te
d

No
t r

ep
or

te
d

Pr
os

pe
ct

ive
 

co
ho

rt
Dy

sli
pi

de
m

ia
No

t r
ep

or
te

d
No

t r
ep

or
te

d

Re
tro

sp
ec

tiv
e 

co
ho

rt
No

t r
ep

or
te

d

Ab
br

ev
ia

tio
ns

: 



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   91

ex
tre

m
ity

 te
nd

in
op

at
hi

es
.

O
be

si
ty

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r 
of

 p
ub

lic
at

io
n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

G
lu

te
al

 
te

nd
in

op
at

hy
Pa

te
lla

r 
te

nd
in

op
at

hy
A

ch
ill

es
 

te
nd

in
op

at
hy

Pl
an

ta
r 

fa
sc

io
pa

th
y

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

co
nt

ro
l

ab
no

rm
al 

m
et

ab
ol

ic 
pa

ra
m

et
er

s

co
nt

ro
l

Ac
hi

lle
s t

en
di

no
pa

th
y 

di
se

as
es

No
t 

re
po

rte
d

No
t 

re
po

rte
d

co
nt

ro
l

wi
th

 A
ch

ille
s 

te
nd

in
op

at
hy

 o
r 

ot
he

r f
oo

t p
at

ho
lo

gy

2.
5 

co
nt

ro
l

se
rv

ice
 m

em
be

rs
 

wi
th

 p
at

el
la

r 
te

nd
in

op
at

hy
 o

r 

No
t 

re
po

rte
d

No
t 

re
po

rte
d

3



92   |   

O
be

si
ty

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r 
of

 p
ub

lic
at

io
n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

G
lu

te
al

 
te

nd
in

op
at

hy
Pa

te
lla

r 
te

nd
in

op
at

hy
A

ch
ill

es
 

te
nd

in
op

at
hy

Pl
an

ta
r 

fa
sc

io
pa

th
y

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

Pr
os

pe
ct

ive
 

co
ho

rt

co
nt

ro
l

Pl
an

ta
r f

as
cio

pa
th

y o
r 

D
ia

be
te

s

co
nt

ro
l

wi
th

 A
ch

ille
s 



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   93

O
be

si
ty

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r 
of

 p
ub

lic
at

io
n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

G
lu

te
al

 
te

nd
in

op
at

hy
Pa

te
lla

r 
te

nd
in

op
at

hy
A

ch
ill

es
 

te
nd

in
op

at
hy

Pl
an

ta
r 

fa
sc

io
pa

th
y

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

co
nt

ro
l

ab
no

rm
al 

m
et

ab
ol

ic 
pa

ra
m

et
er

s

co
nt

ro
l

Ac
hi

lle
s t

en
di

no
pa

th
y 

di
se

as
es

No
t 

re
po

rte
d

No
t 

re
po

rte
d

0.
5 

co
nt

ro
l

ol
d 

wi
th

 A
ch

ille
s 

te
nd

in
op

at
hy

 o
r 

0.
5 

H
yp

er
te

ns
io

n

3



94   |   

O
be

si
ty

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r 
of

 p
ub

lic
at

io
n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

G
lu

te
al

 
te

nd
in

op
at

hy
Pa

te
lla

r 
te

nd
in

op
at

hy
A

ch
ill

es
 

te
nd

in
op

at
hy

Pl
an

ta
r 

fa
sc

io
pa

th
y

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

co
nt

ro
l

ab
no

rm
al 

m
et

ab
ol

ic 
pa

ra
m

et
er

s

0.
5 

co
nt

ro
l

Ac
hi

lle
s t

en
di

no
pa

th
y 

di
se

as
es

No
t 

re
po

rte
d

No
t 

re
po

rte
d

co
nt

ro
l

ol
d 

wi
th

 A
ch

ille
s 

te
nd

in
op

at
hy

 o
r 

H
yp

er
ch

ol
es

te
ro

la
em

ia



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   95

O
be

si
ty

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, y
ea

r 
of

 p
ub

lic
at

io
n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

G
lu

te
al

 
te

nd
in

op
at

hy
Pa

te
lla

r 
te

nd
in

op
at

hy
A

ch
ill

es
 

te
nd

in
op

at
hy

Pl
an

ta
r 

fa
sc

io
pa

th
y

To
ta

l g
ro

up
 (c

as
es

) 
an

d 
po

pu
la

tio
n 

de
sc

rip
tio

n

Ag
e,

 m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

co
nt

ro
l

wi
th

 p
la

nt
ar

 
fa

sc
io

pa
th

y o
r 

No
t 

re
po

rte
d

co
nt

ro
l

ol
d 

wi
th

 A
ch

ille
s 

te
nd

in
op

at
hy

 o
r 

H
et

er
oz

yg
ou

s f
am

ili
al

 h
yp

er
ch

ol
es

te
ro

la
em

ia

Pr
os

pe
ct

ive
 

co
ho

rt
m

id
po

rti
on

 A
ch

ille
s 

te
nd

in
op

at
hy

A
ch

ill
es

 te
nd

in
op

at
hy

3



96   |   

A
ch

ill
es

 te
nd

in
op

at
hy

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

H
et

er
oz

yg
ou

s 
fa

m
ili

al
 h

yp
er

-
ch

ol
es

te
ro

la
e-

m
ia

A
nk

yl
os

in
g 

sp
on

dy
lit

is
Ps

or
ia

tic
 

ar
th

rit
is

Rh
eu

m
at

oi
d 

ar
th

rit
is

Re
ac

tiv
e 

ar
th

rit
is

Sy
st

em
ic

 L
up

us
 

Er
yt

he
m

at
os

us

To
ta

l g
ro

up
 

(c
as

es
) a

nd
 

po
pu

la
tio

n 
de

sc
rip

tio
n

A
ge

, m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

H
et

er
oz

yg
ou

s 
fa

m
ili

al
 h

yp
er

-
ch

ol
es

te
ro

la
e-

m
ia

A
nk

yl
os

in
g 

sp
on

dy
lit

is
Ps

or
ia

tic
 

ar
th

rit
is

Rh
eu

m
at

oi
d 

ar
th

rit
is

Re
ac

tiv
e 

ar
th

rit
is

Sy
st

em
ic

 L
up

us
 

Er
yt

he
m

at
os

us

To
ta

l g
ro

up
 

(c
as

es
) a

nd
 

po
pu

la
tio

n 
de

sc
rip

tio
n

A
ge

, m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

Pr
os

pe
ct

ive
 

co
ho

rt
wi

th
 a

nk
ylo

sin
g 

sp
on

dy
lit

is

No
t 

re
po

rte
d

2

Re
tro

sp
ec

tiv
e 

co
ho

rt
wi

th
 a

nk
ylo

sin
g 

sp
on

dy
lit

is

No
t 

re
po

rte
d

2



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   97

A
ch

ill
es

 te
nd

in
op

at
hy

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

H
et

er
oz

yg
ou

s 
fa

m
ili

al
 h

yp
er

-
ch

ol
es

te
ro

la
e-

m
ia

A
nk

yl
os

in
g 

sp
on

dy
lit

is
Ps

or
ia

tic
 

ar
th

rit
is

Rh
eu

m
at

oi
d 

ar
th

rit
is

Re
ac

tiv
e 

ar
th

rit
is

Sy
st

em
ic

 L
up

us
 

Er
yt

he
m

at
os

us

To
ta

l g
ro

up
 

(c
as

es
) a

nd
 

po
pu

la
tio

n 
de

sc
rip

tio
n

A
ge

, m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

20
05

co
nt

ro
l

pa
tie

nt
s a

nd
 

th
ei

r p
ar

tn
er

s 
at

te
nd

in
g 

a 
lip

id
 cl

in
ic

co
nt

ro
l

pa
tie

nt
s w

ith
 

ps
or

ia
tic

 
ar

th
rit

is 
or

 
a d

iff
er

en
t 

di
se

as
e

2

Pr
os

pe
ct

ive
 

co
ho

rt
wi

th
 p

so
ria

tic
 

ar
th

rit
is

No
t 

re
po

rte
d

2 3



98   |   

A
ch

ill
es

 te
nd

in
op

at
hy

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

H
et

er
oz

yg
ou

s 
fa

m
ili

al
 h

yp
er

-
ch

ol
es

te
ro

la
e-

m
ia

A
nk

yl
os

in
g 

sp
on

dy
lit

is
Ps

or
ia

tic
 

ar
th

rit
is

Rh
eu

m
at

oi
d 

ar
th

rit
is

Re
ac

tiv
e 

ar
th

rit
is

Sy
st

em
ic

 L
up

us
 

Er
yt

he
m

at
os

us

To
ta

l g
ro

up
 

(c
as

es
) a

nd
 

po
pu

la
tio

n 
de

sc
rip

tio
n

A
ge

, m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

20
00

Pr
os

pe
ct

ive
 

co
ho

rt
wi

th
 p

so
ria

tic
 

ar
th

rit
is

2

Pr
os

pe
ct

ive
 

co
ho

rt
wi

th
 a

nk
ylo

sin
g 

sp
on

dy
lit

is
2

0

2

Re
tro

sp
ec

tiv
e 

co
ho

rt
wi

th
 sy

st
em

ic 
No

t 
re

po
rte

d
2

Pl
an

ta
r f

as
ci

op
at

hy

Pr
os

pe
ct

ive
 

co
ho

rt
wi

th
 a

nk
ylo

sin
g 

sp
on

dy
lit

is

No
t 

re
po

rte
d

2

Re
tro

sp
ec

tiv
e 

co
ho

rt
wi

th
 a

nk
ylo

sin
g 

sp
on

dy
lit

is

No
t 

re
po

rte
d

2



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   99

A
ch

ill
es

 te
nd

in
op

at
hy

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

H
et

er
oz

yg
ou

s 
fa

m
ili

al
 h

yp
er

-
ch

ol
es

te
ro

la
e-

m
ia

A
nk

yl
os

in
g 

sp
on

dy
lit

is
Ps

or
ia

tic
 

ar
th

rit
is

Rh
eu

m
at

oi
d 

ar
th

rit
is

Re
ac

tiv
e 

ar
th

rit
is

Sy
st

em
ic

 L
up

us
 

Er
yt

he
m

at
os

us

To
ta

l g
ro

up
 

(c
as

es
) a

nd
 

po
pu

la
tio

n 
de

sc
rip

tio
n

A
ge

, m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

co
nt

ro
l

pa
tie

nt
s w

ith
 

ps
or

ia
tic

 
ar

th
rit

is 
or

 
a d

iff
er

en
t 

di
se

as
e

2

20
00

Pr
os

pe
ct

ive
 

co
ho

rt
wi

th
 p

so
ria

tic
 

ar
th

rit
is

2

Pr
os

pe
ct

ive
 

co
ho

rt
wi

th
 a

nk
ylo

sin
g 

sp
on

dy
lit

is
2

2
2

Pr
os

pe
ct

ive
 

co
ho

rt
wi

th
 

ar
th

rit
is

2

3



100   |   

A
ch

ill
es

 te
nd

in
op

at
hy

Fi
rs

t a
ut

ho
r 

(c
ou

nt
ry

, 
ye

ar
 o

f 
pu

bl
ic

at
io

n)

Ty
pe

 o
f 

st
ud

y
Ba

se
lin

e 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s

H
et

er
oz

yg
ou

s 
fa

m
ili

al
 h

yp
er

-
ch

ol
es

te
ro

la
e-

m
ia

A
nk

yl
os

in
g 

sp
on

dy
lit

is
Ps

or
ia

tic
 

ar
th

rit
is

Rh
eu

m
at

oi
d 

ar
th

rit
is

Re
ac

tiv
e 

ar
th

rit
is

Sy
st

em
ic

 L
up

us
 

Er
yt

he
m

at
os

us

To
ta

l g
ro

up
 

(c
as

es
) a

nd
 

po
pu

la
tio

n 
de

sc
rip

tio
n

A
ge

, m
ea

n 
(S

D
), 

ye
ar

s
Se

x 
(%

 
m

al
e)

Re
tro

sp
ec

tiv
e 

co
ho

rt
pa

tie
nt

s w
ith

 
2



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   101

REFERENCES

glycaemic responses to different aerobic exercise training intensities in type II 
Cardiovasc Diabetol. 

BMC Musculoskelet Disord. 

systematic review. Semin Arthritis Rheum. 

JAMA. 

PLoS One. 

metabolic disorders. Rheumatology. 

pathogenesis of tendinopathy. Surgeon. 
Nat Rev Dis Primers. 

The impact of physically demanding work of basketball and volleyball players on 
the risk for patellar tendinopathy and on work limitations. J Back Musculoskelet 
Rehabil. 

BMJ Open Sport Exerc 
Med. 

Br J Sports Med. 

Arthritis 
Rheum. 

Nat Clin Pract Rheumatol. 

3



102   |   

Arthritis Res Ther. 

Br J Sports Med. 

clearer? Br J Sports Med. 

 

in a rat model. J Appl Physiol (1985). 

PLoS Med. 

Spine (Phila Pa 1976). 

Aging Clin Exp Res. 

disorders. Eur J Orthop Surg Traumatol. 

spondylitis in India. Clin Rheumatol. 

Egypt Rheumatol. 

presents with Achilles tenosynovitis. Ann Rheum Dis. 

Clin Exp Rheumatol. 

Clin Rheumatol. 

with psoriatic arthritis. Scand J Rheumatol. 

osteoarthrosis. ANN RHEUM DIS. 



Are lower extremity tendinopathies associated with metabolic and chronic diseases?   |   103

Clin Rheumatol. 

tendinopathy. Foot Ankle Int. 

Lupus. 

Foot Ankle Spec. 

hereditary and medical risk factors in Achilles tendinopathy and Achilles tendon 
Arch Orthop Trauma Surg. 

in military personnel. Orthop J Sports Med. 

Eur J Pain. 

J Bone Joint Surg Am. 

Foot. 

ARTHRITIS RHEUM. 

fasciitis and total cholesterol levels? Foot Ankle Surg. 

N Engl J Med. 

JAMA. 

Circulation. 

BMJ Open. 

normal locomotion. Clin Sports Med. 

3



104   |   

Micron. 

A systematic review. Intl J Endocrinol. 

a systematic review. Diabetic …. 

the development of Achilles and patellar tendinopathy? A systematic review and 
Br J Sports …. 

Am J Cardiol. 

Br J Sports Med. 

xanthomata. J Clin Invest. 

Br J Sports 
Med. 

in systematic reviews. Ann Intern Med. 

Br J Sports Med. 

and factors associated with asymptomatic Achilles tendon pathology in male 
Phys Ther Sport. 

J Ultrasound 
Med. 

tendon abnormality on imaging and pain over a volleyball season. Br J Sports Med. 

Br Med Bull. 

Muscles Ligaments Tendons J. 

Surg Neurol Intl. 







Effects of eccentric exercises on improving ankle 
dorsiflexion in soccer players
BMC Musculoskeletal Disorders, May 2021

 



108   |   

ABSTRACT

Purpose

Methods

Results

Conclusions
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BACKGROUND

. Achilles tendon 

2. 

of a highly effective treatment for Achilles tendinopathy makes prevention 
essential .

cycle

Achilles tendinopathy

4
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METHODS

Design

Participants

<
<

< . 

Testing procedure and outcome measures
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Figure 1. a Position of the weightbear
b

degrees. c

Intervention

4
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he was in a tiptoe position with both feet. For performing eccentric exercises 

placed on the elevation again and the exercise was repeated. For performing 

was placed on the elevation again and the exercise was repeated.

.

competition .
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Figure 2. 

Statistical analysis

+ standard deviation. The change in 

4
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was performed by ten healthy male participants. The test was independently 

MDC = SEM * 1.96 * 
SD * ICC

all scores from the participants .

RESULTS

Baseline player characteristics

< <
<
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Figure 3. 

+ +
+

+

Table 1. 

+ +
+ +
+ +

2 + + 2.2
+ + 2.2

Data is presented as mean+

4
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Table 2. 

Test

a Intervention 0.005*
b Intervention

2

Anterior 
limitation

c
Intervention

Anterior 
blockage

a r2 b r2 c r2

+ +
+

+

+ +
+

+
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Compliance to exercises
+

+ +

Reliability of testing procedure

DISCUSSION

. 

developing symptoms of Achilles tendinopathy

potential risk factor.

tendinopathy

Tendon length is often associated with the concept of tendon stiffness.  

4
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 The differences between 

intervention. A recent systematic review showed that stretching exercising 

properties.20

term.

 The increased stiffness might be 
explained by a loss of collagen crimp or increased crosslinking of the tendon 

effectiveness of the exercises.
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were similar.

4
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least twice a week

order for the intervention to be effective. The average compliance to exercises 

practice.

Practical Applications

CONCLUSION

Funding

Acknowledgements
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Course of symptoms and prognostic factors in 
new-onset and chronic Achilles tendinopathy
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Victorian Institute of Sport Assessment-Achilles 

(VISA-A) questionnaire: Minimal clinically 
important difference for active people with mid-

portion Achilles tendinopathy — a prospective 
cohort study

Journal of Orthopaedic & Sports Physical Therapy, October 2021
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ABSTRACT

Objective

Design

Methods

Results

Conclusions

change for physically active patients with midportion AT.

Trial registration number
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INTRODUCTION

timeframe.

established core domains for tendinopathy.2

 

treatment effects in physically active patients with AT.

statistical methods .

patients who consider their symptoms acceptable.

5
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patients with midportion AT.

METHODS

Patients

to perform an exercise program. Informed consent was obtained from all 

Outcome measures
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Table 1. 

2

Not changed
5

Completely recovered

Statistical analysis

Youden’s index: (sensitivity + )

5
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sensitivity x prevalence ) x prevalence)sensitivity x prevalence .

RESULTS

Table 2. 

N

2

Ankle activity score
Level of activity
 Recreational
 Competitive
 Professional
 Not disclosed

Minimal clinically important difference of the VISA-A score
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Table 3. 

N N

Perception 
of symptoms 

52 

5



134   |   Chapter 5

Figure 1. 

Patient acceptable symptom state of the VISA-A score
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Figure 2. 

DISCUSSION

weeks or 

perceive their symptoms acceptable if they meet these thresholds. The 

whether patients with midportion AT will notice improvement after exercise 
therapy and an injection or perceive their symptoms acceptable after a certain 
period of time.

5
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Minimal clinically important difference in VISA-A score

points

connection with the clinical relevance for the patient.

midportion AT.

Patient acceptable symptom state thresholds for VISA-A score

symptoms increases when analysing a longer time period. An explanation 
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possible that patients accept living with negligible pain and a decreased 
sports activity level. It is important to determine the goals of the patients in 
order to set the correct targets in research and in a clinical setting.

improvement than to identify patients who did not notice improvement. In 

Strengths and limitations

patient preference and reliability.

 To improve 

5
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minimal 

cohort participated in a trial where the effect of an injection in addition to 

patients with midportion AT.

Recommendations for future research

CONCLUSION

Acknowledgements

analysis.
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How many runners with new-onset Achilles 
tendinopathy develop persisting symptoms? A 

large prospective cohort study
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ABSTRACT

Background

Objective

onset of reactive AT.

Study design

Methods

factors and persisting symptoms.

Results

was a positive trend toward an association between metabolic disorders and 

Conclusion

potentially lowers the risk of developing persisting symptoms.
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INTRODUCTION

2 the 

to more medical visits and absence of work.

5 It is therefore important 

symptoms.

cell proliferation.

know that high activity levels and general health are important factors for the 
development of a chronic tendon disease.

which prognostic factors are associated with an increased risk of developing 
persisting symptoms.

developing persisting symptoms.

METHODS

Design

6
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event.

as a cohort.

 

obtained from all participants and their rights to privacy were protected. 
<2 months before and three 

location.

Prospective follow-up study

 There was 

Outcome measures
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Figure 1. 
ables.

6
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factors for developing persisting symptoms. Potential prognostic factors were 

Statistical analysis

RESULTS
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comparable.

Persisting symptoms

Table 1. 

Persisting 
symptoms

Recovered

N N

N 20
Demographics

2

Training

0.052
Event distance

 5 km

6
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Symptom severity

Course of symptoms

Healthcare consumption

Running activities
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Table 2. 

N

N
Course of AT symptoms

 Persisting pain with pain attacks
5

 Pain attacks with pain in between
Healthcare consumption

 Physiotherapist
 General practitioner

§ 5

0

 Relative rest
 Exercises

 Passive modalities
 Injections 0

6
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Table 2. 

N

0
Running activity

 
Metabolic disorder (yes)

 
 
 Diabetes

§

imaging

Prognostic factors for developing persisting symptoms
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Table 3. 

Persisting 
symptoms

Recovered Multivariable 
analysis

N % / mean  
(SD) / 
median; IQR

N % / mean 
(SD) / 
median; IQR

OR (95%CI)

20

Sex (female)

Age (years)

BMI (kg/m2)

Running experience (years)

Running distance per week 
(km)

Previous AT (yes)

Adjusted running activity 
(yes) §

Any metabolic disorder (yes) ¶

§

¶

DISCUSSION

before onset of AT was associated with a lower risk of developing persisting 

between having a metabolic disorder and developing persisting symptoms.

Persisting symptoms
Johannsen et al.

6
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 The difference can be explained by 

 or a mix
onset and chronic AT  

the percentage with persisting symptoms according to the dichotomized 

Symptom severity

score.

severity will be deemed acceptable by the patient. The high variability of this 

patients with persisting severe symptoms is present.

Course of symptoms
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advice.

Healthcare consumption

for analyzing treatment effect on developing persisting symptoms.

Running activities

Prognostic factors for developing persisting symptoms

high training loads might have had a more constant training loads than the 

persisting symptoms.

6
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to develop persisting symptoms.

There was a tendency towards an association between having a metabolic 

2

patients from exercising and worsen the metabolic state.

and the metabolic state is not improved or even worsens.

Strengths and limitations

22 

Fokkema et al.

the difference in prognosis between these two entities. Another limitation was 

Recommendation for future research
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A tendency towards an interesting association between metabolic disorders 

metabolic disorder.

CONCLUSION

risk of developing persisting symptoms. There was a positive trend towards 
an association between metabolic disorders and developing persisting 

between external and internal prognostic factors and the development of 
persisting symptoms.

Perspective

expectations.

Acknowledgements

6
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SUPPLEMENTARY FILE(S)

up questionnaire
Filled in follow-
up questionnaire

p-value

N N

N

Demographics

 Sex (female)

 Age (years)

 Length (cm)

 Weight (kg)

 BMI (kg/m2)

Training

 Running experience (years)

 Running distance per week 
(km)

 Runs per week

Event distance

 5 km

 7.5 km

 10 km

 21.1 km

 42.2 km
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persisting symptoms and who reported recovery.

Persisting symptoms Recovered
N N

N 20
 Relative rest
 Exercise therapy
 Orthotics
 Medication
 Passive modalities
 Injections §

 Surgery §
§

6
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ABSTRACT

Objectives

Design

Methods

<

Results

Conclusions

Trial registration number
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INTRODUCTION

with swelling and impaired performance completing the triad of AT symptoms.  

 

tolerate pain and its effects.5

this has not been researched yet. Passive coping consists of helplessness and 

associated with increased pain and disability.  As AT is also associated with 

 

by nociceptors.

low pain threshold.
 There appears 

7
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that a larger discrepancy between an active and passive coping strategy had 

METHODS

 The RCT was 

compared to a placebo injection in addition to eccentric exercises in patients 
with chronic midportion AT.

participate in an active exercise program.



   |   167

score is a scoring system which ranks the patients activity level and ankle 
 An ankle activity score 

basketball.

20 The patients completed the patients completed the Pain Coping Inventory 

passive coping.5

7
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 The scores 
<

 This GEE model 

and the difference between active and passive coping score. The difference 

RESULTS

2
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Table 1. Baseline characteristics.

Included patients
N (%)/mean (SD)/median (IQR)

N
a

a
a

a

Participation in sports activity

Transformation

Distraction

Retreating

Resting
7
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Figure 1. 

and passive coping.
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Figure 2. 
of the painDETECT score. Error bars denote standard deviations.

DISCUSSION

similar risk factors.
a chronic pain component.
leads to more chronic pain.

association between severity of AT symptoms and level of passive coping 

25

 This 

7
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5

 In patients 

of a recovering tendon.

 An active 

component started and ended a conservative treatment program with more 

more severe symptoms.

 addition of these therapies might be 

component.
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randomized clinical trial.

it easier to analyse whether absence or presence of an active pain coping 

the painDETECT score is proven to be a valid and reliable tool to screen for 

this choice has better practical implications. Another limitation might be that 
patients might adopt a different coping strategy when being treated with 

pain component. As these patients ended with more severe AT symptoms 

 A randomized 

7
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CONCLUSION

the employment of a more active or more passive coping strategy in patients 

Acknowledgements
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SUPPLEMENTARY FILE(S)

 Flow chart of patients.
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ABSTRACT

to prospectively investigate if patients with chronic midportion AT have 

Trial registration number
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INTRODUCTION

stagnation in improvement.
persisting symptoms.

 Participation 

this is important information from a patient perspective.

Additional items that are very interesting from a clinician and healthcare 

chronic midportion AT.

symptoms.

METHODS

Original study design

for chronic midportion AT with a saline placebo injection.

8
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exercises.

 A PRP injection did not lead to a larger improvement in 
 

Prognostic factor analysis was performed with data collected at baseline or 

 The degree of 

10-year follow-up
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score is lower for patients who did not participate in sports activity and for 

Maximum achievable VISA A

VISA A at one time point

Outcome measures

8
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Figure 1. 



   |   185

Statistical analysis

RESULTS

Patient population

8
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Table 1. 

N

Baseline characteristics

2

Symptoms at baseline

Sports characteristics

 Level of sports
 No sports
 Recreational
 Competitive
 Professional

 No sports activity

  5 times per week

 No sports

Ultrasound examination
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Figure 2. Flowchart of patients

2

Primary outcome

Persisting AT symptoms

Secondary outcomes

Symptom severity

8
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 The 

Figure 3. 

time point.
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Table 2. 

N

Active at baseline

Sports activity

level

 
22

 Degree of sports participation

0

Adjustments in sports activity

 

0

 
 Type of sports activity

 Intensity of sports activity

Sports activity

8
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Course of symptoms

compared to none of the patients who recovered.

Table 3. 

N
Course of AT symptoms

 Persisting pain with pain attacks

Prognostic factors
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DISCUSSION

Symptoms at 10 year follow up

with midportion AT were symptomatic.

midportion AT experienced some degree of pain.5

to create realistic expectations.

Symptom severity

Johannsen et al.

injections when necessary.

Johannsen et al.
 If patients are 

8



192   |   

Sports activity

to sports.5

20

Course of symptoms

expectation management can help patients with persisting symptoms to 

with increased pain levels.

Potential prognostic factors
Establishing prognostic factors for chronicity of disease is important for 

 Prognostic 
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factors associated with an increased risk of developing persisting symptoms 

factors facilitate recovery or trigger the development of persisting symptoms. 

risk factors which increase the risk of developing Achilles tendinopathy.  

analyze the risk of having persisting AT symptoms.

Strengths and limitations

22

sedentary patients.

for daily practice.

8
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Recommendations for future research

enable the development of prevention strategies and better treatments for 

CONCLUSION

reported in this paper.
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SUPPLEMENTARY FILE(S)

Persisting 
symptoms

Recovered

N N

2

scorea

0

2.0 

0.5 

a
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SUMMARY

Achilles tendinopathy.

Part I - Incidence, risk factors and prevention strategy for Achilles 
tendinopathy
In Chapter 2 

strongest risk factor for developing Achilles tendinopathy was having had 

to be risk factors for tendinopathy. In Chapter 3
between lower extremity tendinopathies and metabolic and chronic diseases. 

patients with tendinopathy. Early recognition of metabolic and chronic 

health.

which may theoretically lead to the development of Achilles tendinopathy.  

9
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Chapter 4, we examined whether stretching and eccentric 

Part II - Course of symptoms and prognostic factors in new-onset 
and chronic Achilles tendinopathy

Chapter 5
patients with conservatively treated midportion Achilles tendinopathy over 

In Chapter 6

Chapter 
7, 
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determined. The PCI consists of an active and a passive domain and ranges 

In Chapter 8 we investigated how many patients with chronic midportion 

treated midportion Achilles tendinopathy reported symptoms of Achilles 

possible for one third of the patients.

9
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SAMENVATTING

tendinopathie te beschrijven.

Deel I – Incidentie, risicofactoren en preventie strategie voor 
achilles tendinopathie

Hoofdstuk 2

was om risicofactoren voor het ontwikkelen van achilles tendinopathie te 

hadden zich ten minste 2 maanden voor het hardloopevenement ingeschreven 
en waren zonder klachten van achilles tendinopathie op het moment van 

rapporteerden het ontstaan van achilles tendinopathie. De sterkste risicofactor 
voor het ontwikkelen van achilles tendinopathie was het hebben gehad van 

compressiesokken.

Hoofdstuk 3 geanalyseerd of 

van de onderste extremiteit en de aanwezigheid van heterozygote familiaire 

deze bevindingen adviseren we medische professionals om te screenen 
voor metabole en chronische aandoeningen bij de klinische beoordeling 

10
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van diens pees.

Hoofdstuk 
4

Deel II – Het klachtenbeloop en prognostische factoren voor nieuw 
ontstane en chronische achilles tendinopathie

minimal clinically important 
difference

patient acceptable symptom state Hoofdstuk 5 

met conservatief behandelde midportion achilles tendinopathie. Een 

In Hoofdstuk 6
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kans op het ontwikkelen van persisterende symptomen mogelijk wordt 

tendinopathie ontstaat.

behandeling. In Hoofdstuk 7 analyseerden we of een passieve of actieve 

patiënten met chronische midportion achilles tendinopathie conservatief 

werden op baseline afgenomen voorafgaande aan de start van de 

hoe meer actief of passief de coping strategie. De aanwezigheid van een 

beloop van achilles tendinopathie symptomen.

In Hoofdstuk 8 onderzochten we hoeveel patiënten met chronische 

vijfde van de patiënten met conservatief behandelde midportion achilles 

10
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GENERAL DISCUSSION

This dissertation aimed to determine the incidence and risk factors of Achilles 

tendinopathy.

Incidence, risk factors and prevention strategies for Achilles 
tendinopathy

2

socks were also associated with an increased the risk of developing AT.

limited evidence for an association between lower extremity tendinopathies 

extremity tendinopathies and hypercholesterolemia.

we investigated the effect of stretching and eccentric exercises on ankle 

Contrasts and parallels with previous work

11
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 were twice as experienced and ran twice as 

2  

5

a risk factor for a new one.

strategy.
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mRNA of cytokines is not only elevated in the tendon in patients with chronic 
 In patients with hereditary 

 Another possible reason for the 
association between obesity and tendinopathy is a higher local tendon strain 

been associated with obesity which challenges this hypothesis.

11
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factor and aimed to develop a preventive intervention. A decreased ankle 

22 

 
 and strengthening of the 

 it seems that this effect is not observable in clinical practice. 

exercise program led to Achilles tendon hypertrophy and increased stiffness 

Course of symptoms in new-onset and chronic Achilles 
tendinopathy

severity of Achilles tendinopathy symptoms.

 In a recent international 
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effect of a new treatment.

after developing Achilles tendinopathy.

onset of Achilles tendinopathy was associated with a lower risk of developing 

between having a metabolic disorder and developing persisting symptoms.

 

a mechanism that consists of helplessness and externalization of the pain 

pain component experienced more severe Achilles tendinopathy symptoms 

tendinopathy.

11
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not identify prognostic factors for an increased risk of having symptoms after 

Comparison to literature

tendinopathy is relatively low.
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al.  analysed soldiers with midportion Achilles tendinopathy and determined 

midportion Achilles tendinopathy.

 Despite considerable 

general trend is that fewer patients report persisting symptoms as time 

strategy for this challenging disorder. An effective treatment can be developed 

Persisting Achilles tendinopathy is associated with a chronic pain component. 

 Coping mechanisms 

 As both 

may explain why passive coping has no effect.

11
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for coping.50

52

Caveats and contingencies

2
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reported pain location is correlated with the physician diagnosis.55

therefore be regarded as estimates. To better determine risk factors of a given 

Future Perspectives

and whether this is a risk factor for developing Achilles tendinopathy. Patients 
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to develop a primary prevention strategy.
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Key points
• 

incidence rate of one in twenty.
• 

• 

 Ankylosing spondylitis
 Psoriatric arthritis
 Reactive arthritis

• 
in healthy adolescent soccer players.

• 
score was 

• 
tendinopathy symptoms nor does it affect recovery.

• 
Achilles tendinopathy symptoms both before and after treatment. 
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