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Background: There is no clear consensus as to which intervention to prioritize for midportion Achilles tendinopathy (AT), although
recent clinical practice guidelines have recommended eccentric exercises.

Purpose/Hypothesis: The purpose of this study was to (1) compare exercise loading protocols with passive treatment modalities
for the management of midportion AT and (2) compare different exercise loading protocols. We hypothesized that loading exer-
cises would be associated with a greater decrease in pain and symptoms compared with passive treatment modalities but that no
loading protocols would be associated with improved results.

Study Design: Systematic review; Level of evidence, 1.

Methods: Following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines, we searched
the MEDLINE, EMBASE, CINHAL, and Web of Science databases for randomized controlled trials (RCTs) and compared eccentric
loading protocols with passive treatment modalities or different eccentric loading protocols as an intervention for midportion AT. A
total of 5126 articles were identified after the initial search. After selection, the risk of bias (RoB) and the Grading of Recom-
mendations, Assessment, Development and Evaluation approach were applied to pooled studies for quantitative analysis. The
outcomes of interest were pain and function, which were measured using the visual analog scale and the Victorian Institute of Sport
Assessment–Achilles scale. Mean differences (MDs) and 95% CIs were calculated using random effects (significant heterogeneity)
or fixed effects (nonsignificant heterogeneity) inverse variance models.

Results: In this study, 12 RCTs (N¼ 543 participants) were included, of which 2 had a high RoB and 10 showed some concerns of
bias. Passive interventions resulted in greater pain reduction in the short term compared with eccentric loading protocols (n ¼ 4
studies; n ¼ 212 participants; pooled MD, 10.22 [95% CI, 2.18 to 18.25]; P ¼ .01). For function, there was a nonsignificant trend in
favor of eccentric loading in the short- (n ¼ 3 studies; n ¼ 144 participants; pooled MD, –7.91 [95% CI, –16 to 0.19]; P ¼ .06) and
midterm follow-up (n ¼ 5 studies; n ¼ 258 participants; pooled MD, –6.78 [95% CI, –14.23 to 0.68]; P ¼ .07). Meta-analyses of
RCTs comparing different types of exercise loading protocols showed no significant differences in the short, mid-, and long term
with regard to pain and function.

Conclusion: Our meta-analyses did not highlight the superiority of one treatment over another for midportion AT.
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Achilles tendinopathy (AT) is a common lower limb pathol-
ogy that accounts for 10% of lower extremity pathologies.16

It is characterized by local pain, morning stiffness, and
reduced function.12 AT can occur at 2 different locations
in the Achilles tendon—at the calcaneal insertion or at its
midportion, where the tendon cross-sectional area is
smaller.27 While insertional AT represents only 25% of
AT diagnoses and generally affects older or less active
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people, midportion AT accounts for 60% to 75% of diagnoses
and is more common in an active population, such as long-
distance runners.11,30 Persistent symptoms related to
midportion AT may interfere with the patient’s ability to
exercise and work, which can affect their quality of life.12,13

Although numerous interventions, such as loading
exercises,3,14,19,34,44,45 activity modification,41 extra-
corporeal shockwave therapy (ESWT),48 corticosteroid
injections,8,9 platelet-rich plasma (PRP),29 or surgery,26

are available for the management of midportion AT,
nearly 25% still report significant symptoms after the
intervention.2 There is currently no consensus about which
conservative intervention to prioritize for the management
of midportion AT.33,36,40,50 A recently published clinical
practice guideline recommended with high levels of evi-
dence the inclusion of mechanical loading, which can be
either in the form of eccentric or a heavy-load, slow-speed
(concentric/eccentric) exercise program.32 Exercise loading
is a low-cost and noninvasive intervention that is easy to
perform. Previous studies showed that eccentric exercises
lead to significant pain reduction and function improve-
ment in patients with midportion AT.23,43,52 There are no
recent reviews comparing the effectiveness of an exercise
loading protocol to so-called passive modalities, nor are
there reviews comparing different loading protocols among
themselves.

The first aim of this systematic review with meta-
analyses was to compare exercise loading protocols with
passive treatment modalities on pain and function for the
management of midportion AT. The second aim was to com-
pare different loading protocols on the same outcomes. We
hypothesized that loading exercises would be associated
with a greater decrease in pain and increase in function
in the mid- and long term compared with passive modalities
because active loading may induce positive physiological
adaptations within the tendon, leading to an increased load
tolerance.35 We also hypothesized that different loading
protocols would lead to similar results since previous liter-
ature could not conclude on an optimal exercise protocol for
AT.31

METHODS

We followed the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses)4 recommenda-
tions when reporting this prospectively registered
systematic review (PROSPERO database identifier:
CRD42022330901). The Cochrane Handbook was also used

to guide the realization of this systematic review.20 No pro-
tocol was published for this review.

Literature Search and Study Identification

Under the supervision of a research librarian, the following
databases were searched from their inception to April 26,
2022: MEDLINE (via Ovid); Cumulative Index to Nursing
and Allied Health Literature (via EBSCO CINAHL);
EMBASE; and Web of Science. The Medical Subject Head-
ings (MeSH) and keywords were as follows: (1) the painful
area (Achilles or calcaneal) and the intervention (isometric
or isotonic or eccentric or “high-volume injection*” or PRP
or loading or “Hyaluronic acid” or Rehabilitation or
“physical therap*” or “Resistance Training” or strengthen*
or Rest* or Stretching or Surger* or “Platelet-rich Plasma”
or Glucocorticoid* or tap* or “Acupuncture” or “Shockwave
Therap*” or “ultrasound therap*” or Pharmaceutical* or
Drug* or Pharmacolog* or Cryotherap* or “Cold Therap*”
or exercise* or physiotherapy or pharmacology or “manual
therap*” or operation or treatment* or “heavy slow
resistance”); and (2) the outcome measures (visual analog
scale or VAS or numeric pain rating scale or NPRS* or
“Victorian Institute of Sport Assessment-Achilles” or
VISA-A). Each search strategy was adjusted to the specific
database. Complete searches, MeSH, and keywords are
available separately (Supplemental Table S1). References
from relevant studies, systematic reviews, and included
studies were screened for additional potential trials.

Study Selection

The studies were selected using Covidence software (Veritas
Health Innovation Ltd company, Melbourne, Australia). After
removing duplicates, 2 authors (out of M.-O.D., R.M., F.P.,
A.T.) independently screened each title and abstract. All rel-
evant full-text articles were then obtained and screened to
determine whether they met the inclusion criteria. Disagree-
ments were resolved by discussion with a third reviewer (J.-
S.R.). The inclusion criteria were as follows: (1) midportion
AT; (2) loading exercises as one of the interventions compared
with passive treatment modalities or another loading protocol;
(3) randomized controlled trials (RCTs); (4) visual analog scale
(VAS)/Numerical Pain Rating Scale (NPRS) and/or the Victo-
rian Institute of Sport Assessment–Achilles (VISA-A) as an
outcome measure; and (5) written in English, French, or Ger-
man. Exercise loading protocols could be compared with any
other intervention (eg, acupuncture, massage, surgery, exer-
cises, in-shoe heel lift, ESWT, PRP, ultrasound) as long as
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those interventions were not combined with loading exercises.
The minimal follow-up length was 1 week after the start of the
intervention since we were not comparing the immediate
effect of interventions.

Outcomes of Interest

The outcomes of interest were pain and function, which
were assessed by the VAS, NPRS, and VISA-A scales,
respectively. The VAS and NPRS are pain rating scales
that provide a range of scores from 0 to 100, where 0 re-
presents no pain and 100 represents the worst pain
imaginable.21 There are currently no minimal clinically
important difference (MCID) values for its use in a midpor-
tion AT population. The VISA-A score quantifies pain and
activity level and can range from 0 to 100, with a score of
100 indicating no pain with full activity level and a score of
0 indicating severely limited activity levels and severe
levels of pain. The MCID for the VISA-A score is 14
points.25 Outcome assessments were performed at the fol-
lowing time points: short (<12 weeks), mid- (12 weeks to 6
months), and long term (>6 months).20,50

Methodological Quality Assessment

The risk of bias (RoB) of included studies was assessed by 2
reviewers (M.-O.D., R.M.) using the 5 criteria of the
Cochrane RoB tool20: (1) RoB arising from the randomiza-
tion process; (2a) RoB due to deviations from the intended
interventions; (2b) RoB due to deviations from the intended
interventions; (3) RoB due to missing outcome data; (4) RoB
in the measurement of the outcome; and (5) RoB in the
selection of the reported result. Each criterion has its own
algorithm to assess the quality, and the result is reported as
low risk, with some concerns, or high RoB. Major flaws
included but were not restricted to major conflicts of inter-
est of authors, major methodological shortcomings, or inad-
equate funding bodies. A study was considered to be at low
RoB if all domains were at “low RoB.” A study was consid-
ered to have some concerns of bias if �1 domain showed
“some concerns of bias” but none were at “high RoB.” A
study was considered to be at high RoB if a minimum 4 of
6 items of the RoB tool were deemed as “some concerns” or if
a major flaw was detected (“high RoB” in �1 domain).

All authors first met for a calibration review, where they
independently reviewed 2 articles and then discussed each
item to clarify the meaning and interpretation of critical
appraisal items. Then, the raters independently evaluated
an assigned subset of articles. A consensus meeting was
held to produce a consensus statement on each rated crite-
rion of every included study. The Gwet AC2 coefficient
(quadratic weights) was used to evaluate the consensus
agreement on the Cochrane RoB tool between reviewers.53

GRADE Evaluation

The overall quality of the summarized evidence was evalu-
ated by 2 independent reviewers (M.-O.D., R.M.) using the

Grading of Recommendations, Assessment, Development
and Evaluation (GRADE) approach, as recommended by
Cochrane20:

� High quality: Further research is very unlikely to
change our confidence in the estimate of effect. Consis-
tent findings among 75% of pooled participants in RCTs
with low RoB are generalizable to the population in
question. Sufficient data, with narrow confidence inter-
vals, are available. No reporting biases are known or
suspected (all domains are met).

� Moderate quality: Further research is likely to have
an important impact on our confidence in the estimate
of effect and may change the estimate (1 domain is
not met).

� Low quality: Further research is very likely to have an
important impact on our confidence in the estimate of
effect and is likely to change the estimate (2 domains are
not met).

� Very low quality: We are very uncertain about the esti-
mate (3 domains are not met).

Domains that may decrease the quality of the evidence include
study limitations, consistency of effect, imprecision, indirect-
ness, and reporting biases. We defined high-quality evidence
as reported by RCTs with low RoB that provided consistent,
direct, and precise results for the outcome. The quality of
evidence was reduced by 1 level for each domain not met.

Figure 1. PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flowchart of study selection.
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Data Extraction

The first reviewer (R.M.) extracted the data. Two other
reviewers (A.T., F.P.) then corroborated or completed the
extraction if data were found to be missing. Data were
extracted for participants’ characteristics (number of
patients per arm, sex/gender, duration of symptoms, and
age), characteristics of interventions (duration, frequency,
and type of treatment), and outcomes of the interven-
tions for the variables of interest (VAS and VISA-A).
Authors of the included RCTs were contacted for
additional unpublished data when needed. When encoun-
tering missing data, we also used an online software (Web-
PlotDigitizer) to pick up the data from graphics and we
used statistical methods to extract outcomes. The timing
of the intervention used in each study about the duration
of symptoms was also documented as acute (<3 weeks),
subacute (3 weeks to 3 months), and chronic (>3 months).

Data Analysis

Descriptive statistics were used to describe intervention
groups, outcomes, and adverse effects. Mean differences
(MDs) with 95% CIs were calculated for continuous data

outcomes. When data were not extractable and authors
could not be contacted, the statistical significance reported
in the original study was used.

Heterogeneity Assessment

Studies were assessed for heterogeneity in preparation for
the meta-analyses by considering specific clinical features
(population, intervention, comparison, and outcome).
Review Manager 5.4 software (Cochrane) was used to per-
form the meta-analyses. Statistical heterogeneity was eval-
uated by the w2 test for trend (P > .10; I2 < 40%). Results
were calculated as pooled MD using a random model effect
for meta-analyses displaying a statistically significant het-
erogeneity while a fixed effect was used for those that did
not.20

RESULTS

Literature Search and Study Selection

The search flow diagram is presented in Figure 1. The lit-
erature search revealed a total of 5126 citations. After
removing duplicates, the titles and abstracts of 3142

TABLE 1
Characteristics of Each Included Studya

Lead Author
(Year) Groups

Sample Size
(F/M), n

Intervention
Duration, wk

Age, y, mean
(±SD) or (Range) Phase Follow-up, wk Outcomes

Al-Ani1 (2021) (1) EE (Alfredson)
(2) RFM

(1) 18 (9/9)
(2) 20 (8/12)

(1) 12
(2) NR

(1) 43.2 (±9.8)
(2) 47.8 (±7.8)

Chronic
(>3 mo)

52, 104 VAS

Balius5 (2016) (1) EE (Alfredson)
(2) PS þ MCVC

(1) 19 (4/15)
(2) 20 (4/16)

(1) and (2) 12 (1) 38.9 (±6.6)
(2) 40.2 (±10.6)

Chronic
(>3 mo)

6, 12 VISA-A, VAS

Beyer6 (2015) (1) EE (Alfredson)
(2) HSR

(1) 25 (7/18)
(2) 22 (8/14)

(1) and (2) 12 (1) 48 (31-60)
(2) 48 (31-60)

Chronic
(>3 mo)

12, 52 VISA-A, VAS

Chester10 (2008) (1) EE (Alfredson)
(2) US

(1) 8 (4/4)
(2) 8 (1/7)

(1) 12
(2) 6

(1) 59 (±10)
(2) 48 (±12)

Chronic
(>3 mo)

2, 6, 12 VAS

Habets19 (2021) (1) EE (Alfredson)
(2) EE (Silbernagel)

(1) 18 (8/10)
(2) 22 (10/12)

(1) and (2) 12 (1) 44.7 (±9)
(2) 49.9 (±10.1)

Chronic
(>3 mo)

12, 26, 52 VISA-A, VAS

Kearney22 (2013) (1) EE (Alfredson)
(2) PRP

(1) 10 (7/3)
(2) 10 (6/4)

(1) 12
(2) NR

(1) 49.9 (36-66)
(2) 47.8 (35-59)

Chronic
(>3 mo)

6, 12, 24 VISA-A

Petersen37 (2007) (1) EE (Alfredson)
(2) AirHeel

(1) 37 (14/23)
(2) 35 (15/20)

(1) and (2) 12 (1) 42.1 (±11)
(2) 42.6 (±10.7)

Chronic
(>3 mo)

6, 12, 52 VAS

Rabusin38 (2021) (1) EE (Alfredson)
(2) Heel lift

(1) 50 (26/24)
(2) 50 (26/24)

(1) and (2) 12 (1) 45.6 (±9.8)
(2) 46.1 (±9)

Chronic
(>3 mo)

2, 6, 12 VISA-A, VAS

Rompe39 (2007) (1) EE (Alfredson)
(2) ESWT

(1) 25 (16/9)
(2) 25 (14/11)

(1) 12
(2) NR

(1) 48.1 (±9.9)
(2) 51.2 (±10.3)

Chronic
(>3 mo)

6, 16 VISA-A

Stevens47 (2014) (1) EE (Alfredson)
(2) EE (Alfredson as

tolerated)

(1) 15 (9/6)
(2) 13 (8/5)

(1) and (2) 6 (1) 48.2 (±10.8)
(2) 49.2 (±11.3)

Chronic
(>3 mo)

3, 6 VISA-A, VAS

Yelland54 (2011) (1) EE (Alfredson)
(2) Prolotherapy

(1) 15 (NR)
(2) 14 (NR)

(1) 12
(2) NR

(1) 46 [40-58]b

(2) 48 [41-54]b
Subacute

(>6 wk)
6, 12, 24, 52 VISA-A

Zhang55 (2013) (1) EE
(2) Acupuncture

(1) 32 (19/13)
(2) 32 (21/11)

(1) 8
(2) NR

(1) 51.20 (±6.54)
(2) 51.40 (±5.80)

Subacute
(>6 wk)

8, 16, 24 VISA-A, VAS

aEE, eccentric exercises; ESWT, extracorporeal shockwave therapy; F, female; HSR, heavy slow resistance exercises; M, male; NR, not
reported; PRP, platelet-rich plasma; PS þ MCVC, passive stretching plus a dietary supplement containing mucopolysaccharides type I
collagen, and vitamin C; RFM, radiofrequency microtenotomy; US, ultrasound; VAS, visual analog scale; VISA-A, Victorian Institute of Sport
Assessment–Achilles.

bMedian [interquartile range].
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studies were screened and 52 papers were retained for full-
text review. During the full-text review, 40 studies were
excluded for the following reasons: 20 articles used the
wrong comparator; 9 were conference proceedings; 5 were
not RCTs; 4 had the wrong patient population (insertional
AT); and 2 used the wrong outcome measures (tendon stiff-
ness and range of motion). Thus, 12 RCTs{ (N ¼ 543 parti-
cipants) were included in the systematic review and 10
RCTs1,5,6,10,19,22,37-39,55 (n ¼ 486 participants) in the meta-
analyses.

Characteristics of the Included Studies

The characteristics of included studies and their participants
are presented in Table 1. The population in the included trials
were adults aged 18 to 75 years, with either subacute (<3
months; 2 studies54,55) or chronic (�3 months; 10 stud-
ies1,5,6,10,19,22,37-39,47) symptoms. Nine RCTs compared an
eccentric loading protocol with a passive treatment modality
and 3 RCTs compared different loading protocols. Passive
interventions included ultrasound, PRP, ESWT, acupuncture,
prolotherapy, radiofrequency microtenotomy, passive stretch-
ing combined with dietary supplements containing mucopoly-
saccharides, type I collagen, and vitamin C (PSþMCVC), and
protective modalities such as the AirHeel brace and the in-

shoe heel lift. Eleven studies used the Alfredson et al3 protocol
(180 daily repetitions of slow isolated isometric contractions
[heel drops] with the noninjured limb performing the concen-
tric contraction to return to the start position) as one of the
included interventions. Studies comparing the standard
Alfredson protocol with another active intervention used
heavy slow resistance exercises, the Silbernagel protocol19

(daily dose of concentric, eccentric, and plyometric loading of
the Achilles tendon), and a “do-as-tolerated” Alfredson proto-
col. Ten studies1,5,6,10,19,22,37-39,54 used a 12-week exercise
intervention period while only 1 study55 used an 8-week and
1 study47 used a 6-week exercise intervention period. Nine
studies used the VAS, while 9 studies used the VISA-A.

Risk of Bias

The assessment of RoB (Figure 2) showed a moderate over-
all consensus agreement between the 2 reviewers (Gwet
AC2 coefficient, 0.53; P < .00001; observed agreement,
80.95%; agreement by chance, 59.52%). Ten studies showed
some concerns of bias,# while 2 studies had a high RoB.10,37

Reasons for high RoB ratings were as follows: a study by
Chester et al10 was given a “some concerns” score in 4 items
and a study by Petersen et al37 had missing outcome data.
Only 1 of the 12 studies38 followed a previously published
protocol. Methodological weaknesses included low report-
ing during data measurement (50% [6/12]) and selection of
reported outcomes (91.7% [11/12]). Methodological
strengths included the randomization process (91.7% [11/
12]) and little deviation from planned interventions due to
intervention assignment (91.7% [11/12]) or adherence
effects (83.3% [10/12]).

Effects of Interventions (Quantitative Analysis:
Meta-analyses)

Pain: VAS. Meta-analyses with low-quality evidence
showed a statistically significant improvement of pain in
the short term (n ¼ 4 studies; n ¼ 212 participants; pooled
MD, 10.22 [95% CI, 2.18 to 18.25]; P ¼ .01) in favor of
passive treatment modalities (Figure 3). Those differences
do not persist for the mid- (n ¼ 5 studies; n ¼ 276 partici-
pants; pooled MD, 9.95 [95% CI, –2.72 to 22.62]; P ¼ .12)
and long-term follow-ups (n ¼ 2 studies; n ¼ 110 partici-
pants; pooled MD, 9.59 [95% CI, –16.96 to 36.15]; P ¼ .48)
(Figure 3). When comparing different loading protocols,
low-quality evidence showed no significant differences in
pain either in the mid- (n ¼ 2 studies; n ¼ 87 participants;
pooled MD, 2.18 [95% CI, –8.9 to 13.25]; P ¼ .70) or long-
term follow-ups (n ¼ 2 studies; n ¼ 87 participants; pooled
MD, 4.90 [95% CI, –3.15 to 12.96]; P ¼ .23) (Figure 4).

Function: VISA-A. There was a low level of evidence of a
trend in favor of loading protocols in the short- (n ¼ 3 stud-
ies; n ¼ 144 participants; pooled MD, –7.91 [95% CI, –16
to 0.19]; P ¼ .06) and midterm follow-ups (n ¼ 5 studies;
n ¼ 258 participants; pooled MD, –6.78 [95% CI, –14.23 to
0.68]; P¼ .07) compared with passive treatment modalities,

Figure 2. Risk-of-bias scores of the included studies.

{References 1, 5, 6, 10, 19, 22, 37-39, 47, 54, 55. #References 1, 5, 6, 19, 22, 38, 39, 47, 54, 55.
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but those differences were not statistically significant
(Figure 3). There were no long-term data for this outcome.
Meta-analyses of RCTs comparing different types of load-
ing programs showed a low level of evidence that there were
no significant differences at mid- (n ¼ 2 studies; n ¼ 87
participants; pooled MD, –1.72 [95% CI, –10.00 to 6.55];
P ¼ .68) and long-term follow-ups (n ¼ 2 studies; n ¼ 87
participants; pooled MD, –0.89 [95% CI, –7.87 to 6.09];
P ¼ .80) (Figure 4). There was only 1 study reporting
short-term data for this outcome.47

Effects of Interventions (Qualitative Analysis:
Studies Not Included in the Meta-analyses)

A study by Yelland et al54 (n¼ 29 participants; some concerns
of bias) could not be included in the meta-analyses because of
missing outcome data. They showed a significant difference (P
¼ .003) in the VISA-A score over 12 months in favor of pro-
lotherapy compared with eccentric loading exercises, but no

significant differences for pain. A study by Stevens and Tan47

(n ¼ 28 participants; some concerns of bias) was not included
in the meta-analyses because it was the only one reporting
short-term results when comparing different 6-week eccentric
exercise protocols. When comparing the standard Alfredson
eccentric protocol with a do-as-tolerated protocol, they
reported no statistically significant between-group differences
for the VISA-A and VAS at week 6. There was a statistically
significant between-group difference in VISA-A scores at week
3 (P ¼ .007) in favor of the do-as-tolerated protocol; however,
this was partly explained by a within-group deterioration at
week 3 in the standard group.

DISCUSSION

The first objective of this systematic review was to compare
exercise loading protocols with passive treatment modali-
ties for the management of midportion AT. Meta-analyses

Figure 3. Forest plots of exercises versus passive modalities: (A) short-term pain; (B) midterm pain; (C) long-term pain; (D) short-
term function; and (E) midterm function. ESWT, extracorporeal shockwave therapy; Ex’s, exercises; IV, inverse variance;
PRP, platelet-rich plasma; PS þMCVC, passive stretching combined with dietary supplements containing mucopolysaccharides,
type I collagen, and vitamin C; RFM, radiofrequency microtenotomy; US, ultrasound.
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did not highlight the superiority of one treatment over
another, infirming our initial hypothesis that exercise load-
ing protocols would lead to a better outcome. While passive
interventions (in-shoe heel lift, AirHeel brace, ultrasound,
and PS þMCVC) led to greater pain reduction in the short
term (pooled MD, 10.22 [95% CI, 2.18 to 18.25]; P ¼ .01),
loading exercises led to greater short- (pooled MD, –7.91
[95% CI, –16 to 0.19]; P ¼ .06) and midterm (pooled MD,
–6.78 [95% CI, -14.23 to 0.68]; P ¼ .07) function improve-
ment—on the margin of statistical significance. There were
no long-term differences between the 2 interventions
(pooled MD, 4.90 [95% CI, –3.15 to 12.96]; P ¼ .23).

The greater short-term pain reduction for passive inter-
ventions highlighted in our meta-analyses is mainly related
to 1 study38 (weight, 59.4%; MD, 15.10 [95% CI, 4.68-25.52)
that included a protective intervention (heel lift) known to
bring short-term pain relief. Another possible reason
explaining the short-term pain decrease associated with
passive modalities is that, while resorting to those passive
treatments, patients may be asked to rest or minimize the
load applied to the tendon so as not to aggravate the symp-
toms.1,37,38 Since tendinopathy and its associated symp-
toms are often due to overuse, this early discharge period
could be favorable to short-term pain reduction, unlike
exercise loading protocols that aim to gradually increase
stress induced on tendons. Thus, one might expect a
slight transient increase in pain with protocols such as the
Alfredson. This significant difference in pain reduction
occurs in the short term but fades in the midterm as
patients return to their activities. Loading exercises may
have a better influence on short- and midterm function

because of pain reduction and the remodeling of the
tendon structure, respectively. Eccentric exercises are
known to lead to increased tendon stiffness after loading
protocols that last several weeks.15,17 This progressively
increased loading is even more important when
considering the return to demanding activities, such as
running, where a period of rest after pain onset may have
led to a decrease in the Achilles tendon load tolerance.24

Moreover, an outcome that was not present in the literature
included in this review but that would be very relevant
to compare these interventions, is whether patients
returned to their sports and the time it required. Pain is
not always an accurate indicator of patient evolution, as it
may remain stable over time while they become increas-
ingly active. In addition, it would be interesting to evaluate
whether passive interventions without a progressive load-
ing component leave patients at greater risk of symptom
recurrence.

The second objective of this study was to compare
different loading protocols, and our meta-analyses
included only 2 RCTs comparing different exercise
protocols.6,19 There were no statistically significant differ-
ences between the different protocols for pain and function.
Those results are consistent with those of another recent
systematic review that looked at interventions for midpor-
tion AT, where nonrandomized studies were included.34

Murphy et al34 concluded that there was no significant dif-
ference in the VAS and the VISA-A between heavy-load
eccentric work and other types of exercise protocols.6,46,47,49

Even though those protocols use different parameters (ie,
load, speed, and number of repetitions), they all follow a

Figure 4. Forest plots of the Alfredson protocol versus other loading protocols: (A) midterm pain; (B) long-term pain; (C) midterm
function; and (D) long-term function. HSR, heavy slow resistance exercises. IV, inverse variance.
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similar pattern, which is to gradually increase the load
induced on the musculotendinous unit to improve load tol-
erance. Hence, this is probably one of the reasons explain-
ing the lack of a statistically or clinically meaningful
difference between the different exercise regimens. No mat-
ter the protocol and the type of exercises used (heavy slow
resistance, eccentric, concentric, or isometric), tendon load-
ing remains an effective and recommended intervention for
tendinopathy.14,18,32 However, reweighting of a painful ten-
don should be monitored and tailored to one’s characteris-
tics to avoid the worsening of symptoms.42 Complete
cessation of physical activity is not necessarily recom-
mended because prolonged resting could lead to maladap-
tation of the tendon structures and increase the recurrence
of injury.43 If physical activity is adapted to pain and tissue
tolerance levels, it does not compromise the integrity of the
musculotendinous unit. Therefore, it is crucial to ade-
quately quantify the load during physical activity and con-
sequently during therapeutic follow-ups.7,51 Besides
leading to increased load tolerance, exercises—including
eccentric exercises—remain a low-cost intervention and
require limited resources, as they can be performed alone
at home.19,36

Clinical Implications

An array of treatments is available for the management of
patients with midportion AT; however, there is no consen-
sus on the intervention to prioritize. Since one of the main
objectives of patients is to reduce pain as quickly as possi-
ble, clinicians could consider including a short period of
passive protective modalities, such as heel lift, as part of
the early treatment plan. Our results showed that they led
to greater short-term pain reduction than exercises,
although this pain reduction could be the byproduct of a
mandatory rest period. However, this should be done in the
context of comprehensive and active care, including exer-
cises. A recent clinical practice guideline strongly recom-
mends the prescription of loading exercises for the
management of AT.32 Results from our meta-analyses have
also shown a trend, although not statistically significant,
toward eccentric loading exercises, leading to greater
short- and midterm function improvements compared with
passive modalities. Although exercises may require a sig-
nificant investment of time on the part of patients, they
remain a low-risk, low-cost option, while only necessitating
a limited amount of medical resources and being a more
durable intervention compared with other options. Recom-
mendations arising from this review should be considered
in conjunction with the patient’s clinical profile and prefer-
ences regarding treatment selection.

Strengths and Limitations

This was the first systematic review of RCTs comparing
eccentric loading exercises to passive modalities or other
loading exercise regimens for the management of midpor-
tion AT. This review was conducted following rigorous
methodological guidelines and only included RCTs that are
generally defined as the most appropriate means of

studying health care interventions’ effectiveness.28 The
control intervention (eccentric loading exercises) chosen
by the authors was the same (Alfredson protocol) in almost
all the studies included, which allowed for more accurate
comparisons between groups and made it possible for us to
include 10 studies in the meta-analyses. The follow-up
times of the included studies varied considerably for the
short-, mid-, and long-term follow-ups, which could have
had an impact on our meta-analyses. However, we used
time intervals suggested in the literature to define short-,
mid-, and long-term follow-up intervals. Only studies in
English, French, or German were included, which could
have led to a language bias, but we did not exclude any
RCTs because of language. Finally, the limited number and
lack of high-quality studies included in our meta-analyses
limit the strength of the evidence from the results of this
study.

CONCLUSION

Our meta-analyses did not highlight the superiority of one
treatment over another for midportion AT. Those results
should not stop clinicians from prescribing progressive
loading exercises, either in the form of eccentric or a
heavy-load, slow-speed (concentric/eccentric) exercise pro-
gram, since they are recommended by recent clinical prac-
tice guidelines. Further research could investigate the
different components of loading exercise protocols to iden-
tify which parameters have the most influence on pain and
function (eg, the load, the speed, the time under tension, or
the number of repetitions). This could allow clinicians to
optimize the tailoring of loading exercise protocols for the
management of midportion AT.
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14. Couppé C, Svensson RB, Silbernagel KG, Langberg H, Magnusson

SP. Eccentric or concentric exercises for the treatment of tendinopa-

thies? J Orthop Sports Phys Ther. 2015;45(11):853-863.

15. Croisier J-L, Forthomme B, Foidart-Dessalle M, Godon B, Crielaard

J-M. Treatment of recurrent tendinitis by isokinetic eccentric exer-

cises. Isokinet Exerc Sci. 2001;9(2-3):133-141.

16. Francis P. The proportion of lower limb running injuries by gender,

anatomical location and specific pathology: a systematic review.

J Sports Sci Med. 2019;18(1):21-31.

17. Geremia JM, Baroni BM, Bobbert MF, Bini RR, Lanferdini FJ, Vaz MA.

Effects of high loading by eccentric triceps surae training on Achilles

tendon properties in humans. Eur J Appl Physiol. 2018;118(8):

1725-1736.

18. Habets B, van Cingel REH. Eccentric exercise training in chronic mid-

portion Achilles tendinopathy: a systematic review on different proto-

cols. Scand J Med Sci Sports. 2015;25(1):3-15.

19. Habets B, van Cingel REH, Backx FJG, van Elten HJ, Zuithoff P,

Huisstede BMA. No difference in clinical effects when comparing

Alfredson eccentric and silbernagel combined concentric-eccentric

loading in Achilles tendinopathy: a randomized controlled trial. Orthop

J Sports Med. 2021;9(10):23259671211031256.

20. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ.

Cochrane Handbook for Systematic Reviews of Interventions. John

Wiley & Sons; 2019.

21. Johnson C. Measuring pain. Visual analog scale versus numeric pain

scale: what is the difference? J Chiropr Med. 2005;4(1):43-44.

22. Kearney RS, Parsons N, Costa ML. Achilles tendinopathy manage-

ment: a pilot randomised controlled trial comparing platelet-

richplasma injection with an eccentric loading programme. Bone Jt

Res. 2013;2(10):227-232.

23. Kingma JJ, de Knikker R, Wittink HM, Takken T. Eccentric overload

training in patients with chronic Achilles tendinopathy: a systematic

review. Br J Sports Med. 2007;41(6):e3.

24. Kountouris A, Cook J. Rehabilitation of Achilles and patellar tendino-

pathies. Best Pract Res Clin Rheumatol. 2007;21(2):295-316.

25. Lagas IF, van der Vlist AC, van Oosterom RF, et al. Victorian Institute

of Sport Assessment-Achilles (VISA-A) questionnaire—minimal clini-

cally important difference for active people with midportion Achilles

tendinopathy: a prospective cohort study. J Orthop Sports Phys Ther.

2021;51(10):510-516.

26. Lopez RGL, Jung H-G. Achilles tendinosis: treatment options. Clin

Orthop Surg. 2015;7(1):1-7.

27. Lorimer AV, Hume PA. Achilles tendon injury risk factors associated

with running. Sports Med. 2014;44(10):1459-1472.

28. MacLehose RR, Reeves BC, Harvey IM, Sheldon TA, Russell IT, Black

AM. A systematic review of comparisons of effect sizes derived from

randomised and non-randomised studies. Health Technol Assess.

2000;4(34):1-154.

29. Madhi MI, Yausep OE, Khamdan K, Trigkilidas D. The use of PRP in

treatment of Achilles tendinopathy: a systematic review of literature.

Study design: systematic review of literature. Ann Med Surg. 2020;55:

320-326.

30. Maffulli N, Saxena A, Wagner E, Torre G. Achilles insertional tendino-

pathy: state of the art. J ISAKOS. 2019;4(1):48-57.

31. Malliaras P, Barton CJ, Reeves ND, Langberg H. Achilles and patellar

tendinopathy loading programmes : a systematic review comparing

clinical outcomes and identifying potential mechanisms for effective-

ness. Sports Med Auckl NZ. 2013;43(4):267-286.

32. Martin RL, Chimenti R, Cuddeford T, et al. Achilles pain, stiffness, and

muscle power deficits: midportion Achilles tendinopathy revision

2018: clinical practice guidelines linked to the International Classifi-

cation of Functioning, Disability and Health From the Orthopaedic

Section of the American Physical Therapy Association. J Orthop

Sports Phys Ther. 2018;48(5):A1-A38.

33. McLauchlan G, Handoll HH. Interventions for treating acute and

chronic Achilles tendinitis. Cochrane Database Syst Rev. 2001(2):

CD000232. Accessed Jun 13, 2022. https://www.cochranelibrary.

com/cdsr/

34. Murphy M, Travers M, Gibson W, et al. Rate of improvement of pain

and function in mid-portion Achilles tendinopathy with loading proto-

cols: a systematic review and longitudinal meta-analysis. Sports Med

Auckl NZ. 2018;48(8):1875-1891.

35. Ohberg L, Lorentzon R, Alfredson H. Eccentric training in patients with

chronic Achilles tendinosis: normalised tendon structure and

decreased thickness at follow up. Br J Sports Med. 2004;38(1):8-11.

36. Pavone V, Vescio A, Mobilia G, et al. Conservative treatment of

chronic Achilles tendinopathy: a systematic review. J Funct Morphol

Kinesiol. 2019;4(3):e46.

37. Petersen W, Welp R, Rosenbaum D. Chronic Achilles tendinopathy: a

prospective randomized study comparing the therapeutic effect of

eccentric training, the AirHeel brace, and a combination of both.

Am J Sports Med. 2007;35(10):1659-1667.

38. Rabusin CL, Menz HB, McClelland JA, et al. Efficacy of heel lifts

versus calf muscle eccentric exercise for mid-portion Achilles tendi-

nopathy (HEALTHY): a randomised trial. Br J Sports Med. 2021;55(9):

486-492.

39. Rompe JD, Nafe B, Furia JP, Maffulli N. Eccentric loading, shock-

wave treatment, or a wait-and-see policy for tendinopathy of the main

body of tendo Achillis: a randomized controlled trial. Am J Sports

Med. 2007;35(3):374-383.

40. Satyendra L, Byl N. Effectiveness of physical therapy for Achilles

tendinopathy: an evidence based review of eccentric exercises. Iso-

kinet Exerc Sci. 2006;14(1):71-80.

41. Silbernagel KG, Brorsson A, Lundberg M. The majority of patients

with Achilles tendinopathy recover fully when treated with exercise

alone: a 5-year follow-up. Am J Sports Med. 2011;39(3):607-613.

42. Silbernagel KG, Hanlon S, Sprague A. Current clinical concepts: con-

servative management of Achilles tendinopathy. J Athl Train. 2020;

55(5):438-447.

The Orthopaedic Journal of Sports Medicine Management of Midportion Achilles Tendinopathy 9

https://www.cochranelibrary.com/cdsr/
https://www.cochranelibrary.com/cdsr/
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