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Objectives: To determine whether baseline physical tests have a prognostic value on patient-reported outcomes
in Achilles tendinopathy.
Design: Prospective cohort study, secondary analysis of data from a randomized trial.
Methods: Patients with chronic midportion Achilles tendinopathy performed a progressive calf muscle exercise
program. At baseline and after 2, 6, 12 and 24weeks, patients completed the Victorian Institute of Sports Assess-
ment—Achilles questionnaire and performed the following physical tests: ankle dorsiflexion range of motion
with a bent knee or an extended knee, calf muscle strength, jumping height and pain on palpation (Visual Ana-
logue Scale; 0–100) and after 10 hops (Visual Analogue Scale-10-hops). Associations between baseline test re-
sults and improvement (Victorian Institute of Sports Assessment—Achilles scores) were determined using a
Mixed Linear Model.
Results: 80 patients were included. The mean Victorian Institute of Sports Assessment—Achilles score improved
20 points (95 % confidence interval, 16–25, P < .001) after 24weeks. Therewere significant associations between
the baseline ankle dorsiflexion range ofmotionwith a bent knee (β 0.2, 95 % confidence interval 0.001 to 0.3, P=
.049), the baseline pain provocation tests (Visual Analogue Scale palpation: β −0.2; 95 % confidence interval:
−0.4 to −0.1; P < .001, Visual Analogue Scale-10-hops: β −0.3; 95 % confidence interval: −0.4 to −0.2; P <
.001) and the change in the Victorian Institute of Sports Assessment—Achilles score.
Conclusions: In patients with chronic midportion Achilles tendinopathy, easy-to-perform pain provocation tests
have a clinically relevant prognostic value on patient-reported improvement. Patients with less pain during pain
provocation tests at baseline have a better improvement in pain, function and activities after 24 weeks than pa-
tients with high baseline pain scores.
© 2023 The Authors. Published by Elsevier Ltd on behalf of Sports Medicine Australia. This is an open access article

under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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• Easy to perform pain provocation tests (10 hops and Achilles tendon
palpation) before the start of a calf muscle training program can
help to provide a prognosis of the course of AT.

• The level of pain during pain provocation tests for AT significantly de-
creased after 24 weeks.

• Measures of ankle dorsiflexion ROM and performance did change sig-
nificantly after the 24 week follow-up, but the change was not clini-
cally relevant.
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1. Introduction

Achilles tendinopathy (AT) is a clinical diagnosis characterized by a
combination of pain, swelling and impaired load-bearing capacity.1 Pa-
tients are classified as having chronic ATwhen the symptom duration is
more than 2–3 months.2 It has a high incidence in primary health care
with significant impact and substantial costs.3,4 AT is best treated with
a combination of education, load management advice and calf muscle
exercise therapy, according to the latest clinical guideline.2 Clinical
tests are used for diagnosing and monitoring the treatment response
in AT.2,5 If simple clinical tests had a prognostic value this could help cli-
nicians in providing more accurate expectations. The latest clinical
guideline noted that there are no proven clinical tests that can be used
to estimate the course of symptoms (prognosis).2 Information about
changes in the results of physical tests during treatment is also lacking.
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The primary aim of this study is to determine the prognostic value of
the physical test results measured before initiating an exercise program
of 24weeks (baseline) on the change in the Victorian Institute of Sports
Assessment—Achilles (VISA-A) score (difference between baseline and
24 week follow-up). The secondary aim was to report the changes in
physical test results over time during treatment.

2. Methods

This prospective cohort study is a secondary analysis of the data of a
recently published randomized controlled trial (RCT).6 As therewere no
differences between the study arms in any of the predefined outcome
measures, we considered both groups to be a single cohort for this cur-
rent study. The study protocol (MEC 14-100) was approved by the local
Medical Ethics Committee (Southwest Holland, the Netherlands). This
RCT investigated the effect of a single high-volume injection in patients
with chronic midportion AT in addition to a 24-week progressive calf
muscle exercise program.6 Patients received either 50 mL of 0.9 % so-
dium chloride solution (40 mL) with 1 % lidocaine (10 mL) or a placebo
injection. The placebo contained the same mixture but only 2 mL was
injected. After injection, outcome measures were obtained at 2, 6, 12
and 24 weeks. All patients were instructed by one blinded outcome as-
sessor (A.V.) to perform a 24 week daily calf muscle exercise program,
which consisted of 3 consecutive phases: isometric, isotonic and eccen-
tric exercises. Each phase had a minimum duration of 1 week. If pain
during exercises was acceptable (pain score ≤3/10 during activities of
daily living), patients moved on to the next phase. The exercises were
followed by a return to sports module, consisting of plyometric exer-
cises followed by a gradual increase in running and interval training
(if necessary for the type of sport).6 After completing the program, pa-
tients were instructed to perform isotonic calf muscle maintenance ex-
ercises 3 times per week. The detailed protocol of the exercise program
has been published before (https://www.bmj.com/content/bmj/suppl/
2020/09/09/bmj.m3027.DC1/vlia054573.ww.pdf).6

The study was cooperatively designed at the Erasmus Medical Cen-
tre (Rotterdam, theNetherlands) and conducted at HaaglandenMedical
Centre (Leidschendam, the Netherlands).6 Patients were enrolled from
December 2017 and the final visit of the last patient was in July 2019.
We adhered to the STROBE guideline for reporting of cohort studies7

and to the minimum reporting standards for tendinopathy studies ac-
cording to the ICON consensus.8

Potentially eligible patients with pain in the Achilles region were
assessed by a sports medicine physician. The main inclusion criteria
were: (1) age 18–70 years, (2) tender and thickened Achilles tendon
midportion, (3) symptom duration ≥ 2 months and (4) unsatisfactory
outcome after ≥6 weeks of exercise therapy. In case of bilateral AT, the
tendon with the highest symptom severity was injected and included
in the study. In Appendix A a complete overview of inclusion and exclu-
sion criteria is displayed. All participating patients provided written in-
formed consent before inclusion.

The VISA-A is a self-administered questionnaire to assess the clinical
severity of AT.9 The VISA-A score ranges from 0 to 100 points, with a
higher score representing less symptoms.9,10 We administered the val-
idated Dutch VISA-A questionnaire using an online form.10 Patient-
reported improvement was defined as a Minimal Clinically Important
Difference (MCID) of 7 points on the VISA-A score.11,12

All physical tests were performed by one trained and blinded out-
come assessor (A.V.) and done in the same order each time. As a
warm-up, all participants had to walk up and down 4 flights of stairs.
We distinguished 4 different types of physical tests: ankle dorsiflexion
ROM, calf muscle strength tests, a performance test and pain provoca-
tion tests. In case of bilateral symptoms, tests were done on the most
symptomatic side. The known intra-class correlation coefficients
(ICCs) of each physical test are shown in Appendix F.

Theweight-bearingdorsiflexion lunge test (WBDLT)wasperformed to
measure ankle dorsiflexion ROM with a bent knee (Appendix B, 1A).13
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Ankle dorsiflexion ROM with an extended knee was measured with an
extended-knee calf muscle stretch test (Appendix B, 1B).14,15 Dorsiflexion
ROMwas measured using an inclinometer (Dr. Rippstein, Switzerland).

Soleus strength and gastrocnemius strength were measured on an ex-
amination table in a kneeling and prone lying position respectively
(Appendix B, 1D and E). Strength was measured using a hand-held dyna-
mometer (MicroFET2, Hoggan Health Industries, Salt Lake City, USA) at-
tached to a fixation belt at the end of the table. The strength was
expressed in newton and divided by the baseline body weight (kg). Each
test was performed 3 times with a single leg and the highest outcome
was used.

For themaximum single-leg jump test, the patient was instructed to
jumpas high as possiblewith a single leg (Appendix B, 1C). The jumping
height was measured using a jump belt mat (Jump-MD, T.K.K.5106,
Takei physical fitness jump test, Tokyo, Japan). Each test was performed
3 times and the highest jump was recorded as the outcome.

The severity of pain directly after the pain provocation tests was
quantified with the Visual Analogue Score (VAS).16 On this scale 0 rep-
resents ‘no pain’ and 100 represents ‘the worst pain you can imagine’.16

Palpation was performed in the Achilles midportion area. The blinded
outcome assessor (A.V.) practiced performing a 1-kg pinch grip to
apply the same amount of pressure each time. To determine the VAS
after 10 hops (VAS-10-hops), the patient was asked to hop 10 times
with a single leg and the VAS was recorded after performing this test.17

We used the Shapiro–Wilk test to assess the normality of the data.
Normally distributed data were expressed as a mean with a standard
deviation (SD). Non-normally distributed data were presented as a me-
dianwith an interquartile range [IQR]. The change between the baseline
and 24week follow-upwas assessed using a paired t-test (normally dis-
tributed data) or a Wilcoxon signed-rank test (non-normally distrib-
uted data). A Mixed Linear Model (MLM) was applied to determine
the prognostic value of baseline physical tests on the change in VISA-A
scores within the 24 week follow-up. The change in the VISA-A score
was defined as the difference between the VISA-A score at baseline
and after the 24 week follow-up. We adjusted for the baseline VISA-A
score.We also adjusted for the following predefined variables if they in-
fluenced our regression coefficient Beta with ≥10 %: age, sex, bodymass
index (BMI), duration of symptoms at baseline, unilateral or bilateral AT
and the level of sports activity measured with the ankle activity score
(AAS).17 The AAS is a validated and reliable tool to assess ankle-
related physical activity in patients with ankle instability.18 We used
the AAS to adjust for ankle-related physical activity, which may largely
influence the primary outcome (VISA-A score).19 All variables were in-
cluded as fixed effects in the model.

Associations were considered significant if P ≤ .05. As this is a sec-
ondary analysis of a large RCT, we did not perform a sample size calcu-
lation for the research questions in this manuscript. As reported in the
study protocol, a sensitivity analysis was performed if ≥5 % of the pri-
mary outcome (VISA-A score) was missing. SPSS software (V.24.0.0.1;
SPSS, Chicago, Illinois, USA) was used for statistical analysis.

3. Results

A total of 80 patients consisting of 39 males (49 %) and 41 females
(51 %) were included. The median [IQR] age of all patients was 50 [10]
years. A complete overview of the baseline characteristics is displayed
in Table 1. Appendix C shows the flow of patients through the study.
One patient was lost to follow-up after 2 weeks. The other 79 patients
completed the study for the predefined primary outcome measure
(VISA-A score). At 24 weeks, 8 patients did not perform every physical
test and 22 patients did not perform any physical test. Reasons for
these missing data are presented in the legend of Appendix C. Since
<5 % of the predefined primary outcomemeasure wasmissing, no sen-
sitivity analysis was conducted.

Table 3 demonstrates the association between the baseline physical
test results and the change in the VISA-A score (prognostic value).

https://www.bmj.com/content/bmj/suppl/2020/09/09/bmj.m3027.DC1/vlia054573.ww.pdf
https://www.bmj.com/content/bmj/suppl/2020/09/09/bmj.m3027.DC1/vlia054573.ww.pdf


Table 1
Demographic and baseline characteristics.

Population demographics (n = 80)
Sex, n (%)

Male 39 (49)
Female 41 (51)

Age, years, median [IQR] 50 [10]
Weight, kg, mean (SD) 83.7 (16.1)
Height, cm, mean (SD) 175.7 (10.1)
BMI, kg/m2, median [IQR] 25.7 [6.1]
Waist circumference, cm, mean (SD) 94.6 (12.7)
AAS, median [IQR] 5 [1]

Tendinopathy descriptors (n = 80)
Duration of symptoms, weeks, median [IQR] 63 [88]

General health participants (n = 80)
Use of medication (painkillers), n (%) 5 (6)
Prior history of tendinopathy, n (%) 26 (32.5)

Abbreviations: n: number, SD: standard deviation, IQR: interquartile range, cm: centime-
ters, kg: kilogram, BMI: body mass index, kg/m2: kilograms per square meter, and AAS:
ankle activity score.

Table 3
Prognostic value of the baseline physical test results on the change inVISA-A score after 24
week follow-up.

Test B 95 % CI P

Ankle dorsiflexion ROM
With a bent knee (°) 0.2b 0.001 to 0.3 .049a

With an extended knee (°) 0.2c −0.2 to 0.6 0.39
Calf muscle strength tests
Strength soleus per kg (N/kg) 2.4b −0.3 to 5.1 0.08
Strength gastrocnemius per kg (N/kg) 1.0b −1.8 to 3.8 0.48

Performance test
Jumping height (cm) 0.1b −0.03 to 0.5 0.11

Pain provocation tests
VAS palpation −0.2b −0.4 to −0.1 <.001a

VAS after 10 hops −0.3d −0.4 to −0.2 <.001a

Abbreviations: 95 % CI: confidence interval, N/kg: newton per kilogram, cm: centimeters,
VAS: Visual Analogue Scale, VISA-A score: Victorian Institute of Sports Assessment—Achil-
les score, BMI: body mass index, and AAS: ankle activity score (AAS).

a P ≤ .05.
b Adjusted for: BMI and AAS.
c Adjusted for: Age, sex, BMI, duration of symptoms at baseline, unilateral/bilateral AT,

and AAS.
d Adjusted for: AAS.
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There was a significant association between the baseline ankle
dorsiflexion ROM with a bent knee and the change in the VISA-A
score (β 0.15, 95 % CI 0.001 to 0.3). We adjusted for the variables
BMI (19 %) and AAS (11 %). Associations were also found between
the baseline pain provocation tests and the change in the VISA-A
score. The associations of the VAS palpation (adjusted for BMI (14
%) and AAS (10 %)) and VAS-10-hops (adjusted for AAS (12 %))
were −0.24 (95 % CI: −0.4 to −0.1) and −0.28 (95 % CI, −0.4 to
−0.2) respectively.

An overview of the mean VISA-A scores and the mean or median
outcomes of each physical test at all timepoints is shown in Table 2.
The unadjusteddifferences in VISA-A scores and physical test results be-
tween the baseline and 24 week follow-up are displayed in Appendix E.

4. Discussion

This is the first large prospective study in patients with chronic AT
identifying responders to standard conservative treatment based on
Table 2
Outcome measurements of VISA-A scores and physical test results at follow-up.

Baseline 2 weeks

n (%) Mean
(SD)/median
[IQR], range⁎

n (%) Mean
(SD)/median
[IQR]

VISA-A score 80 (100) 43 (15.7) 8–73 78 (97.5) 44 (14.6)
Ankle dorsiflexion ROM
With a bent knee (°) 79 (99) 41.3 (7) 23–55 67 (84) 42.4 (7)
With an extended knee (°) 79 (99) 41.2 (7) 20–55 67 (84) 42.4 (7)

Calf muscle strength tests
Strength soleus per kg
(N/kg)

75 (94) 4.5 (1.2) 1.9–7.4 65 (81) 4.8 (1.0)

Strength gastrocnemius
per kg (N/kg)

78 (98) 5.3 (1.3) 2.1–8.3 64 (80) 5.4 (1.2)

Performance test
Jumping height (cm) 78 (98) 21.8 (6.7) 8–38 64 (80) 22.7 (6.5)

Pain provocation tests
VAS palpation 80 (100) 61 [40–75] 2–100 73 (91) 59 [29–76]
VAS after 10 hops 80 (100) 42 [23–63] 0–100 73 (91) 38 [18–62]

Normally distributed data were expressed as a mean with a standard deviation (SD). Non-norma
unadjusted differences in VISA-A scores and physical tests results between baseline and 24 week
Abbreviations: n: number, SD: standard deviation, IQR: interquartile range, VISA-A: Victorian In
and VAS: Visual Analogue Score.

a P ≤ .05: difference between baseline and 24 weeks follow-up.
⁎ range at baseline.
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physical tests. We found a significant association between baseline
ankle dorsiflexion ROM with a bent knee, VAS palpation and VAS-10-
hops and the change in the VISA-A score. Knowledge of these associa-
tions is clinically relevant as they can assist healthcare providers to bet-
ter estimate prognosis. This information can be shared with the
individual and aid in the expectation management, which is part of pa-
tient education.2 We discuss the clinical relevance of the physical tests
in association with improvement below.

The results on the ankle dorsiflexion ROM tests are considered to
be reliable since both measurement techniques (knee bent and knee
extended) have intra-class correlation coefficients close to 1
(Appendix F). An inclinometer (Dr. Rippstein, Switzerland) is a fre-
quently used, easily operated instrument in a clinical setting with a
known measurement error of 6° for measuring ankle dorsiflexion
ROM.20,21 We demonstrated a significant association between the
6 weeks 12 weeks 24 weeks

n (%) Mean
(SD)/median
[IQR]

n (%) Mean
(SD)/median
[IQR]

n (%) Mean
(SD)/median
[IQR]

74 (92.5) 49 (17.5) 76 (95) 55 (19.5) 79 (99) 63a (22.6)

62 (78) 42.8 (8) 57 (71) 43.0 (7) 55 (69) 43.5a (7)
62 (78) 42.6 (6) 57 (71) 42.6 (7) 55 (69) 43.2a (6)

59 (74) 4.8 (1.0) 56 (70) 4.7 (1.0) 50 (63) 4.7 (1.1)

61 (76) 5.3 (1.0) 57 (71) 5.2 (1.2) 54 (66) 5.2 (1.5)

60 (75) 23.1 (6.6) 56 (70) 23.3 (6.6) 52 (65) 22.7a (6.3)

65 (81) 47 [26–75] 59 (74) 40 [25–73] 57 (71) 29a [19-73]
63 (79) 26 [0–53] 60 (75) 24 [0–37] 53 (66) 6a [0-26]

lly distributed data were presented as a median with an interquartile range [IQR]. When the
follow-up were significant, this is shown in the table row with the results after 24 weeks.
stitute of Sports Assessment—Achilles score, N/kg: newton per kilogram, cm: centimeters,
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baseline ankle dorsiflexion ROM with a bent knee and the change in
the VISA-A score. The Beta of the baseline test is 0.2. The value of 0.2
implicates that with every degree the baseline dorsiflexion ROM in-
creases the VISA-A score increases with 0.2 points after 24 weeks.
To give better insight into the clinical meaning we can compare a hy-
pothetical group of patients with less dorsiflexion ROM at baseline to
a group with more dorsiflexion ROM at baseline. The SD of the mean
dorsiflexion ROM at baseline is 7. If we compare two groups of pa-
tients at the periphery of the SD, there is a difference of 14°. This
means that the difference between the “low flexibility” group and a
“more flexible” group in VISA-A scores after 24 weeks would only
be 2.8 points. This small difference in the VISA-A makes it unlikely
that the ankle dorsiflexion ROMwith a bent knee at baseline has clin-
ical utility to estimate which patients will achieve a clinically rele-
vant change (minimum detectable change after 24 weeks is 7
points).11,12

We also found an association between the baseline pain provoca-
tion tests (VAS palpation and VAS-10-hops) and the change in VISA-
A results. We illustrate the clinical relevance with another example.
The Beta of the baseline VAS-10-hop is −0.3, which signifies that
with every point the VAS score decreases at baseline, the VISA-A in-
creases with 0.3 points after 24 weeks. In our study the IQR at base-
line was 40 points. This means that patients with more pain after
hopping at baseline (e.g. VAS score >70) have lower VISA-A scores
after 24 weeks than those with less pain after hopping (e.g. VAS
score <30). The difference between the two hypothetical groups
would be around 12 points on the VISA-A score. The same interpre-
tation can be applied with the Beta of the baseline VAS palpation of
−0.2 and the corresponding IQR of 35. This difference is enough
to be clinically relevant, since an individual improvement of 7 points
on the VISA-A score is known to be a clinically relevant
improvement.11,12 The decrease of VAS scores after hopping that
we found was similar to the results in several other studies in pa-
tients undergoing rehabilitation for AT.22,23 This improvement is in
line with the reduction of pain on physical activities following exer-
cise therapy and rehabilitation.

In this study we found no association between baseline strength
and changes in VISA-A results. We used a hand-held dynamometer
to measure the strength. Our measurement technique was adapted
from a previous reliability study, but its exact reliability and the ac-
curacy are unknown.24 There was also no association between the
baseline jumping height and the change in the VISA-A score. This is
in line with the finding that calf muscle strength is not associated
with change in symptoms. This performance test could be seen as a
measure of explosive strength and was not associated with the clin-
ical outcome. Our study results (Table 2) on strength tests are similar
to some previous studies. Two intervention studies using calf muscle
strengthening exercises in patients with AT demonstrated a signifi-
cant increase in calf muscle strength.25,26 On the other hand, a
large meta-analysis described only small strength increases in previ-
ous studies.27 A factor to consider in this regard is that strength can
be measured in different ways (e.g. maximum strength, reactive
strength and explosive strength).27 This might impact the results
and conclusions. These findings stress the need for standardized,
easy-to-perform strength tests. Jumping height increased signifi-
cantly at the 24 week follow-up. There are conflicting results on
the change of jumping height after exercise therapy. One RCT com-
paring calf muscle training with rest in 40 patients, found a signifi-
cant difference in jumping height after 6 months in favor of the calf
muscle exercise group.23 On the other hand, another RCT with 38 pa-
tients, found no difference in jumping height after 6 weeks of calf
muscle training.22 This conflicting result might be explained by the
short duration of exercise therapy in the second study.

A strength of this studywas the robust study designwith a relatively
large sample of homogeneous patients. The questionnaire andalmost all
of the physical tests were proven to be reliable. The tests are easy to
4

perform and do not require expensive equipment, making them gener-
alizable for most clinical settings.

A study limitationwas themissing data of somephysical tests. These
data are missing because patients were no longer invited for follow-up
visits in the final half year of the original RCT, since the ultrasound ma-
chine was no longer available.6 This machine was used to measure the
degree of neovascularization as another secondary outcome. Based on
this information, we assumed that the missing data of the physical
tests were missing at random.

The researcher (A.V.) gained sufficient experience with the physical
tests before starting the study. Formal reliability testing of the calf mus-
cle strength tests was not feasible prior to the start of the study. On the
other hand, other testing protocols have shown that hand-held dyna-
mometry tests are reliable in general, especially when fixation bands
are used.24 Another study limitation is the fact that we did not perform
a sample size calculation for these secondary analyses. We provided
measures of dispersal in all analyses, to show estimates of the certainty
of these findings. Our study found an association between pain-
provoking tests and changes in the VISA-A score. It could be argued
that this finding is a self-fulfilling prophecy. The VISA-A score also con-
sists of pain scores during functional tasks and activity. We still think
that these simple tests can aid in the clinical setting. Better estimation
of prognosis could increase adherence and improve the relationship
with the healthcare professional.28

Future research in this field is essential, as most questions about the
prognosis of AT remain unanswered. We suggest further investigation
of possible prognostic factors, such as change in the local Achilles ten-
don load or metabolic profile, that might help to predict the course of
AT.29 In addition, we recommend a prospective study with more ad-
vanced equipment to evaluate the prognostic value and the change in
calf muscle strength. The reason for this is the limitation of unknown
test characteristics for strength testing in the current study and the po-
tential role of strength tests described in a recent systematic review.27

5. Conclusion

We found a clinically relevant association between higher baseline
pain provocation test results (VAS palpation and VAS-10-hops) and
worse clinical outcomes at follow-up. We also found that lower ankle
dorsiflexion ROM with a bent knee was associated with worse clinical
outcome, but the differences were small and within the possible mea-
surement error meaning this is harder to use in practice. We suggest
using pain provocation tests to help estimate the prognosis andmonitor
clinical improvement. This information can aid in expectation manage-
ment as part of the patient education.
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Appendix A. Overview of inclusion and exclusion criteria
Inclusion criteria E
xclusion criteria
- Painful swelling of the Achilles tendon 2–7 cm proximal to the
insertion on the calcaneus

- Symptoms for at least 2months
- Age 18–70 years
- Unsatisfactory outcome after the performance of a 6-week exercise program
- Presence of Doppler flow on ultrasonography examination

-
-
-
-
-
-

Clinical suspicion of insertional disorders (pain at the site of the insertion of the Achilles tendon on the calcaneus)
Clinical suspicion of an Achilles tendon rupture (Thompson test abnormal and palpable “gap”)
Clinical suspicion of plantar flexor tenosynovitis (posteromedial pain when the toes are plantar flexed against resistance)
Clinical suspicion of sural nerve pathology (sensitive disorder in the area of the sural nerve)
Clinical suspicion of peroneal subluxation (visible luxation of the peroneal tendon in combinationwith localized pain)
Suspicion of internal disorders: spondylarthropathy, gout, hyperlipidemia, rheumatoid arthritis and sarcoidosis

- Condition that prevents the patients from executing an active exercise program
- Recently prescribed drugs (within 2 years) with a putative effect on symptoms and tendon healing (quinolone antibiotics,

corticosteroids)
- Previous Achilles tendon rupture
- Patient has received surgical intervention for his injury
- Patient does not wish, for whatever reason, to undergo one of the two treatments
- A medical condition that would affect safety of injection (e.g. peripheral vascular disease, use of anticoagulant medication)
- Known presence of a pregnancy
- Condition of the Achilles tendon caused bymedications (arising in relation tomoment of intake), such as quinolones and statins
- Inability to give informed consent
- Participation in other concomitant treatment programs
- Patient has already one side included in this study
- Allergy for lidocaine
Appendix B. Physical tests

1A. The patient stood near the wall and placed the (most) symptomatic foot in front of the least symptomatic foot. Then a forward lungewas per-
formed until the patella touched thewall. The patientwas asked to lunge as far as possible without lifting the heel of the (most) symptomatic foot off
the ground and keeping the patella against the wall. Oncemaximal dorsiflexion was reached, an inclinometer was placed 15 cm below the tibial tu-
berosity to measure the ankle dorsiflexion ROM.
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1B. The patient stood in front of the wall. The (most) symptomatic foot was placed behind the least symptomatic foot. Next, the patient was re-
quested to lean forward as far as possible. The knee of the (most) symptomatic foot had to be kept in an extended position and the heel was not
allowed to lift off the ground. The knee of the least symptomatic foot was allowed to slightly bent.When the patient reachedmaximum dorsiflexion,
the angle was measured with an inclinometer placed 15 cm below the tibial tuberosity.

1C. The patient stood on the jump belt mat with the measurement device strapped around the waist. The measuring string was attached to the
device and the jumping board. The patientwas asked to stand up straight, while themeasurement devicewas set at the starting point. Thereafter, the
patient jumped as high as possible. No instruction on the jumping technique was given. The jumping height was shown on the screen of the mea-
surement device.

1D. The strength of the soleusmuscle wasmeasured in a kneeling position on the research table with the feet hanging over the edge of the table.
The hands of de patient were placed on the chest. The hand-held dynamometer, attached to the fixation belt, was placed on the ball of the (most)
symptomatic foot. The patientwas asked to push the dynamometer away as far as possible in 2 s, hold on for 5 s and then release tension in again 2 s.

1E. The strength of the gastrocnemiusmuscles wasmeasured in prone lying position. The hands of the patientwere lying alongside the body. The
hand-held dynamometer, attached to the fixation belt, was placed on the ball of the (most) symptomatic foot. The patientwas asked to push the dy-
namometer away as far as possible in 2 s, hold on for 5 s and then release tension in again 2 s.

Abbreviations: WBDLT: weight-bearing dorsiflexion lunge test.

Appendix C. Flow diagram participants throughout follow-up

Abbreviations: VISA-A: Victorian Institute of Sports Assessment—Achilles, physical tests: ankle dorsiflexion ROM, calf muscle strength tests, per-
formance test and pain provocation tests.

Reasons for missing data at the 24 week follow-up were: 1 (1 %) VISA-A questionnaire missing since 1 drop-out after 2 weeks due to unsatisfac-
tory outcome, 22 (28 %) participants did not perform any physical test since theywere no longer invited for follow-up visits as a result of the unavail-
able ultrasoundmachine, and 8 (10 %) participants did not perform every single physical test because of multiple reasons such as failing equipment,
forgotten measurements or the fact that a person was not able to visit.
6
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Appendix D. The course of physical test results through 24 weeks

Appendix E. Unadjusted differences in VISA-A scores and physical test results between baseline and 24 week follow-up

A paired t-test used for normally distributed data and a Wilcoxon signed-rank test used for non-normally distributed data
V
A

C

P

P

W
E
S
S
S
P

n T0
 T0, mean (SD) or median [IQR]
 n T24
7

T24, mean (SD) or median [IQR]
 Mean difference (95%CI) or Z-score
 P-value
ISA-A score
 79
 42.6 (15.8)
 79
 62.8 (22.6)
 20.2 (15.7 to 24.7)
 <.001a
nkle dorsiflexion ROM

With a bent knee (°)
 55
 41.8 (7)
 55
 43.5 (7)
 1.7 (0.8 to 2.5)
 <.001a
With an extended knee (°)
 55
 42.0 (7)
 55
 43.2 (6)
 1.2 (0.1 to 2.3)
 .04a
alf muscle strength tests

Strength soleus per kg (N/kg)
 48
 4.6 (1.2)
 48
 4.7 (1.1)
 0.1 (−0.2 to 0.3)
 .48

Strength gastrocnemius per kg (N/kg)
 53
 5.4 (1.4)
 53
 5.2 (1.5)
 −0.3 (−0.6 to 0.1)
 .12

erformance test

Jumping height (cm)
 52
 21.8 (6.4)
 52
 22.7 (6.3)
 1.5 (0.4 to 2.5)
 .01a
ain provocation tests

VAS palpation
 80
 61 [40–75]
 57
 29 [19–73]
 −4.4
 <.001a
VAS after 10 hops
 80
 42 [23–63]
 53
 6 [0–26]
 −5.7
 <.001a
Abbreviations: n: number, SD: standard deviation, IQR: interquartile range, 95 % CI: confidence interval, VISA-A score: Victorian Institute of Sports Assessment—Achilles score, N/kg: new-
ton per kilogram, cm: centimeters, VAS: Visual Analogue Scale.

a P ≤ .05.

Appendix F. Reliability of the physical tests

(reference)
Physical tests
 ICC
eight-bearing dorsiflexion lunge test
 0.87–0.9913,21
xtended-knee calf muscle strength test
 0.8815
trength soleus test
 Unknown

trength gastrocnemius test
 Unknown

quat jump or counter-movement jump
 0.91–0.9823,30,31
ain during palpation
 0.7223
ain on hopping
 0.83–0.9431
P
Abbreviations: ICC: intra-class correlation coefficient.
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