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 For specific groups of individuals, clinicians 
should consider abnormal ankle dorsiflexion range of mo-
tion, abnormal subtalar joint range of motion, decreased ankle 
plantar flexion strength, increased foot pronation, and abnor-
mal tendon structure as intrinsic risk factors associated with 
Achilles tendinopathy. Obesity, hypertension, hyperlipidemia, 
and diabetes are medical conditions associated with Achilles 
tendinopathy. Clinicians should also consider training errors, 
environmental factors, and faulty equipment as extrinsic risk 
factors associated with Achilles tendinopathy. (Recommenda-
tion based on moderate evidence.)

 Self-reported localized pain and 
perceived sti!ness in the Achilles tendon following a period of 
inactivity (ie, sleep, prolonged sitting), lessens with an acute 
bout of activity and may increase after the activity. Symptoms 
are frequently accompanied with Achilles tendon tenderness, 
a positive arc sign, and positive findings on the Royal London 
Hospital test. These signs and symptoms are useful clinical 
findings for classifying a patient with ankle pain into the ICD 
category of Achilles bursitis or tendinitis and the associated ICF 
impairment-based category of Achilles pain (b28015 Pain in 
lower limb), sti!ness (b7800 Sensation of muscle sti!ness), and 
muscle power deficits (b7301 Power of muscles of lower limb). 
(Recommendation based on weak evidence.)

 Clinicians should consider diagnos-
tic classifications other than Achilles tendinopathy when the 
patient’s reported activity limitations or impairments of body 
function and structure are not consistent with those presented 
in the diagnosis/classification section of this guideline, or, when 
the patient’s symptoms are not resolving with interventions 
aimed at normalization of the patient’s impairments of body 
function. (Recommendation based on expert opinion.)

 Clinicians should incor-
porate validated functional outcome measures, such as the 
Victorian Institute of Sport Assessment and the Foot and Ankle 
Ability Measure. These should be utilized before and after inter-
ventions intended to alleviate the impairments of body function 
and structure, activity limitations, and participation restrictions 
associated with Achilles tendinopathy. (Recommendation based 
on strong evidence.)

-
 When evaluating functional limitations over an 

episode of care for those with Achilles tendinopathy, measures 
of activity limitation and participation restriction can include 
objective and reproducible assessment of the ability to walk, 
descend stairs, perform unilateral heel raises and single-limb 
hop, and participate in recreational activity. (Recommendation 
based on moderate evidence.)

 When evaluat-
ing physical impairment over an episode of care for those with 
Achilles tendinopathy, one should consider measuring dorsi-
flexion range of motion, subtalar joint range of motion, plantar 
flexion strength and endurance, static arch height, forefoot 
alignment, and pain with palpation. (Recommendations based 
on moderate evidence.)

 Clinicians should consider 
implementing an eccentric loading program to decrease pain 
and improve function in patients with midportion Achilles ten-
dinopathy. (Recommendation based on strong evidence.)

 Clinicians should 
consider the use of low-level laser therapy to decrease pain and 
sti!ness in patients with Achilles tendinopathy. (Recommenda-
tion based on moderate evidence.)

 Clinicians should consider 
the use of iontophoresis with dexamethasone to decrease pain 
and improve function in patients with Achilles tendinopathy. 
(Recommendation based on moderate evidence.)

 Stretching exercises can be used 
to reduce pain and improve function in patients who exhibit 
limited dorsiflexion range of motion with Achilles tendinopathy. 
(Recommendation based on weak evidence).

 A foot orthosis can be used to 
reduce pain and alter ankle and foot kinematics while running 
in patients with Achilles tendinopathy. (Recommendation based 
on weak evidence.)

 Soft tissue mobilization can 
be used to reduce pain and improve mobility and function in 
patients with Achilles tendinopathy. (Recommendation based 
on expert opinion.)

 Taping may be used in an attempt to 
decrease strain on the Achilles tendon in patients with Achilles 
tendinopathy. (Recommendation based on expert opinion.)

 Contradictory evidence exists for the 
use of heel lifts in patients with Achilles tendinopathy. (Recom-
mendation based on conflicting evidence.)

 Night splints are not benefi-
cial in reducing pain when compared to eccentric exercise for 
patients with Achilles tendinopathy. (Recommendation based 
on weak evidence.)

Recommendations*
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Content experts were appointed by the Orthopaedic Section, 
APTA, as developers and authors of clinical practice guide-
lines for musculoskeletal conditions related to the Achilles 
tendon. These content experts were given the task to identify 
impairments of body function and structure, activity limita-
tions, and participation restrictions, described using ICF 
terminology, that could (1) categorize patients into mutually 
exclusive impairment patterns upon which to base interven-
tion strategies, and (2) serve as measures of changes in func-
tion over the course of an episode of care. The second task 
given to the content experts was to describe the supporting 
evidence for the identified impairment pattern classification 
as well as interventions for patients with activity limitations 
and impairments of body function and structure consistent 
with the identified impairment pattern classification. It was 

also acknowledged by the Orthopaedic Section APTA content 
experts that only performing a systematic search and review 
of the evidence related to diagnostic categories based on Inter-
national Statistical Classification of Diseases and Health Re-
lated Problems (ICD)135 terminology would not be su!cient 
for these ICF-based clinical practice guidelines as most of the 
evidence associated with changes in levels of impairment or 
function in homogeneous populations is not readily search-
able using the ICD terminology. For this reason, the content 
experts were directed to also search the scientific literature 
related to classification, outcome measures, and intervention 
strategies for musculoskeletal conditions commonly treated 
by physical therapists. Thus, the authors of this guideline in-
dependently performed a systematic search of the MEDLINE, 
CINAHL, and the Cochrane Database of Systematic Reviews 

The Orthopaedic Section of the American Physical Therapy 
Association (APTA) has an ongoing e"ort to create evidence-
based practice guidelines for orthopaedic physical therapy 
management of patients with musculoskeletal impairments 
described in the World Health Organization’s International 
Classification of Functioning, Disability, and Health (ICF).135

The purposes of these clinical guidelines are to:

diagnosis, prognosis, intervention, and assessment of out-
come for musculoskeletal disorders commonly managed by 
orthopaedic physical therapists

-
ing the World Health Organization’s terminology related to 
impairments of body function and body structure, activity 
limitations, and participation restrictions

address impairments of body function and structure, activ-
ity limitations, and participation restrictions associated with 
common musculoskeletal conditions

resulting from physical therapy interventions in body func-
tion and structure, as well as in activity and participation of 
the individual

accepted terminology, of the practice of orthopaedic physi-
cal therapists

-
ing the practice of orthopaedic physical therapy for common 
musculoskeletal conditions

therapy clinicians, academic instructors, clinical instructors, 
students, interns, residents, and fellows regarding the best 
current practice of orthopaedic physical therapy

This guideline is not intended to be construed or to serve as a 
standard of clinical care. Standards of care are determined on 
the basis of all clinical data available for an individual patient 
and are subject to change as scientific knowledge and technol-
ogy advance and patterns of care evolve. These parameters of 
practice should be considered guidelines only. Adherence to 
them will not ensure a successful outcome in every patient, 
nor should they be construed as including all proper methods 
of care or excluding other acceptable methods of care aimed 
at the same results. The ultimate judgment regarding a par-
ticular clinical procedure or treatment plan must be made in 
light of the clinical data presented by the patient, the diag-
nostic and treatment options available, and the patient’s val-
ues, expectations, and preferences. However, we suggest the 
rationale for significant departures from accepted guidelines 
be documented in the patient’s medical records at the time 
the relevant clinical decision is made.

Introduction

Introduction

Methods
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Methods (continued)

(1967 through February 2009) for any relevant articles related 
to classification, examination, and intervention for musculo-
skeletal conditions related to the Achilles tendon. Addition-
ally, when relevant articles were identified, their reference 
lists were hand-searched in an attempt to identify additional 
articles that might contribute to the outcome of this guideline. 
Articles from the searches were compiled and reviewed for 
accuracy by the authors. Articles with the highest levels of 
evidence that were most relevant to classification, examina-
tion, and intervention for patients musculoskeletal conditions 
related to the Achilles tendon were included in this guideline.

This guideline was issued in 2010, based upon publications 
in the scientific literature prior to February 2009. This guide-
line will be considered for review in 2014, or sooner if new 
evidence becomes available. Any updates to the guideline in 
the interim period will be noted on the Orthopaedic Section 
of the APTA website: www.orthopt.org

Individual clinical research articles will be graded accord-
ing to criteria described by the Center for Evidence-Based 
Medicine, Oxford, United Kingdom (http://www.cebm.net) 
for diagnostic, prospective, and therapeutic studies.101 An ab-
breviated version of the grading system is provided below 
( ). The complete table of criteria and details of the 
grading can be found on the web at http://www.cebm.net.

I

II

III

IV

V

The overall strength of the evidence supporting recommen-
dations made in this guideline were graded according to 
guidelines described by Guyatt et al,42 as modified by Mac-
Dermid and adopted by the coordinator and reviewers of this 
project. In this modified system, the typical A, B, C, and D 
grades of evidence have been modified to include the role of 
consensus expert opinion and basic science research to dem-
onstrate biological or biomechanical plausibility ( ).

GRADES OF RECOMMENDATION  
BASED ON STRENGTH OF EVIDENCE

A

B

C

D

E

 

F

The Orthopaedic Section, APTA also selected consultants 
from the following areas to serve as reviewers of the early 
drafts of this clinical practice guideline:

Section, APTA

Comments from these reviewers were utilized by the authors 
to edit this clinical practice guideline prior to submitting it 
for publication to the Journal of Orthopaedic & Sports Physi-
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cal Therapy. In addition, several physical therapists practic-
ing in orthopaedic and sports physical therapy settings were 
sent initial drafts of this clinical practice guideline, along with 
feedback forms to assess its usefulness, validity, and impact.

Commonly used terminology to describe disorders of the 
Achilles tendon can often be confusing. The terms “tendini-
tis,” “tendonitis,” or “paratenonitis” suggest that an inflamma-
tory condition is present. However, while inflammation of the 
paratenon can occur,89 inflammatory cells are generally ab-
sent.10,73,91 Lacking the presence of inflammatory cells, degen-
eration of the tendon (tendinosis) is typically evident. In either 
case the terms “tendinitis” or “tendinosis” may be misleading 
and should be replaced with “tendinopathy,” unless histological 
evidence has proven otherwise. Also the terminology used to 
describe the disorder should be tissue specific. Disorders of the 
tendon, paratenon, or both should be referred to as “tendinopa-
thy,” “paratendinopathy,” or “pantendinopathy,” respectively.72,76 
Another area of potential confusion relates to the location of 
the pathology. Achilles disorders are frequently described at 2 
anatomical locations: (1) midportion (2-6 cm proximal to the 
insertion) of the tendon and (2) calcaneal insertion. Of these, 
those that a!ict the midportion of the tendon are the most 

common.61 In light of this, disorders of the midportion of the 
tendon described as “Achilles tendinopathy” will be the focus 
of this clinical guideline unless otherwise stated.

The ICD-10 code associated with Achilles tendinopathy is 
. The corresponding 

primary ICD-9 CM code, commonly used in the USA, is 

The primary ICF body function codes associated with Achil-
les tendinopathy are 

, and 
. The primary ICF body structures codes as-

sociated with Achilles tendinopathy are 
and 

.

The primary ICF activities and participation codes associated 
with Achilles tendinopathy are 

 and 
. The primary and secondary ICD-10 and ICF 

codes associated with Achilles tendinopathy are provided in 
 on the following page.

Methods (continued)
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ICD-10 and ICF Codes Associated With Ankle Pain and Sti!ness

INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY, AND HEALTH

PRIMARY ICF CODES

Body functions 
  

Body structure   

Activities and participation  
 
 
 

 
 

 
 

SECONDARY ICF CODES

Body functions  
 
 
 
 

 
 

 
 

 

Body Structure   

Activities and participation  
 
 
 
 

 
 

 
 

 

INTERNATIONAL STATISTICAL CLASSIFICATION OF DISEASES AND RELATED HEALTH PROBLEMS

ICD-10
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Disorders of the Achilles tendon rank among the 
most frequently reported overuse injuries in the litera-
ture.19,60,76,78 The majority of those su!ering from Achilles 
tendinopathy are individuals engaged in activity, most often 
at a recreational or competitive level.59 The annual incidence 
of Achilles tendinopathy in runners has been reported to be 
between 7% and 9%.45,59 The less active are not immune as a 
minority of cases have been reported in sedentary groups.43,107 
Although runners appear to be the most commonly a!ected 
cohort,59,60,62,98 Achilles disorders have been reported in a 
wide variety of sports.32,33,59,60,134 It was noted that athletes 
are more likely to become symptomatic when training as 
opposed to during competitive events.45,134 While there is an 
increased prevalence of Achilles injury as age increases,32,58 
the mean age of those a!ected by Achilles disorders has been 
reported to be between 30 and 50 years.78,100,110 While gender 
has not been overtly studied, data from multiple works sug-
gest males are a!ected to a greater extent than females.60,98,110

The Achilles tendon is the largest112 and strongest13,95 
tendon in the body. The Achilles serves as the conjoined ten-
don for the gastrocnemius and soleus muscles. On average, 
the tendon has been reported to be 15 cm in length from the 
muscle tendon junction to its insertion on the posterior as-
pect of the calcaneus.95 Of this, approximately half of the ten-
don is comprised of fibers from the gastrocnemius and half 
from the soleus.21 Along its course, the tendon changes shape 
and orientation. Proximally, the tendon is broad and flat. As 
the tendon descends, however, it takes on more of a rounded 
stature. With further descent, just proximal to its insertion, 
the Achilles once again becomes flattened as it broadly in-
serts into the posterior surface of the calcaneus. Spiraling 
causes fibers from the gastrocnemius to become oriented on 
the posterior and lateral portion of the tendon while fibers 
from the soleus become located on the anterior and medial 
portion of the tendon.129 The tendon is not encased in a true 
synovial sheath but rather is surrounded by a paratenon, a 
single cell layer of fatty areolar tissue.115 Blood supply to the 
tendon is evident at 3 locations: the muscle-tendon junction, 
along the course of the tendon, and at the tendon-bone in-
sertion.95 Vascular density is greatest proximally and least in 

the midportion of the tendon.17,63 Nerve supply to the Achil-
les tendon is primarily from branches of the sural nerve.13 
Nerve fibers have also been detected in the ventral portion 
of the paratenon. Further, a!erent mechanoreceptors have 
been sparsely detected at the Achilles tendon proper and sur-
rounding areolar tissue.13

The Achilles tendon, similar to other tendons and dense 
connective tissue alike, undergoes morphologic and biome-
chanical changes with increasing age. Morphologic changes 
include, but are not limited to, decreased collagen diameter28 
and density,128 decreased glycosaminoglycans and water con-
tent,44 and increased nonreducible cross-links.8 Biomechani-
cally, the aging tendon is characterized by decreased tensile 
strength, linear sti!ness, and ultimate load.133 Other char-
acteristics of the aging tendon include a decreased capac-
ity for collagen synthesis8 and the accumulation of degraded 
macromolecules in the matrix.16 Histopathological changes 
in tendon are common in individuals over the age of 35.49 A 
study of 891 ruptured tendons in humans revealed 97% of the 
observed histopathologic changes were degenerative in na-
ture. Of these specimens, 397 (45%) were Achilles tendons.49

Acute irritation of a healthy (nondegenerated) Achilles ten-
don has been associated with inflammation of the paratenon. 
Localized swelling between the paratenon and Achilles can 
be visualized and palpated.124 More commonly, however, 
symptoms are chronic in nature and are associated with a 
degenerated tendon.48 Tendinosis is thought to be noninflam-
matory, 10,53 though this remains an active area of explora-
tion.37 Tendinosis has been described as being either of the 
lipoid or mucoid variety.53 Lipoid degeneration, as the name 
implies, indicates the presence of fatty tissue deposited in the 
tendon. With mucoid degeneration, the normal white, glis-
tening appearance of the tendon is lost and the tendon takes 
on a grayish or brown color which is mechanically softer.53 
The degenerated Achilles tendon, in addition to its color and 
substance changes, exhibits signs of increased vasculariza-
tion or neovascularization.57 The neovascularization has been 
reported to demonstrate an irregular (nonparallel) pattern 
and, on occasion, to display a nodular appearance.10 Further, 
the abnormal neovascularization is accompanied by increas-
es in varicose nerve fibers.13 Increased tendon thickness has 
been observed in subjects with symptomatic Achilles tendi-

CLINICAL GUIDELINES

Impairment/Function-Based 
Diagnosis
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nopathy.57 However, a recent study linked abnormal tendon 
structure and symptoms but not tendon thickness, emphasiz-
ing the association of internal tendon structure with pain.38 
However, as classic signs of inflammation are typically not 
evident, the source of the pain in subjects with tendinopathy 
remains less certain. The involvement of neuropeptides in 
tendinopathy and the nervous system in tendon healing is an 
emerging area of research.1,116 It has been observed that neo-
vascularization is accompanied by an in-growth of nerve fas-
cicles.9 These nerve fibers have both sensory and sympathetic 
components and may in part be responsible for the pain as-
sociated with Achilles tendinopathy.9 Other theories suggest 
neurotransmitters (ie, glutamate), which have been detected 
in heightened concentrations in pathologic specimens, may 
also explain the pain associated with Achilles tendinopathy.6

Numerous risk factors have been proposed to in- 
crease the likelihood of an individual developing an Achil-
les tendon disorder. Risk factors are commonly classified as 
those that are intrinsic or extrinsic to the individual. Intrin-
sic risk factors that have been associated with Achilles ten-
don disorders include abnormal ankle dorsiflexion range of 
motion, abnormal subtalar joint range of motion, decreased 
ankle plantar flexion strength, increased foot pronation, and 
associated diseases. It is theorized that the etiology of chronic 
tendon disorders results from an interaction of both intrinsic 
and extrinsic factors.109

Dorsiflexion Range of Motion Abnormal dor-
siflexion range of motion, either decreased51 or 
increased,79 has been associated with a higher inci-

dence or risk of Achilles tendinopathy. In a 2-year prospective 
study, Kaufman et al51 found that less than 11.5° of dorsiflex-
ion, measured with the knee extended, increased the risk of 
developing Achilles tendinopathy by a factor of 3.5, when 
compared to those who exhibited between 11.5° and 15° of 
dorsiflexion. In a similar study, Mahieu et al79 prospectively 
examined intrinsic risk factors associated with developing 
Achilles tendinopathy in a group of 69 military recruits. The 
authors identified that subjects with increased dorsiflexion 
range of motion (!9°) were at a heightened risk for develop-
ing Achilles tendinopathy. However, the level of increased 
risk was low and added little to a logistic regression analysis 
predicting the occurrence of Achilles tendinopathy. Clinically, 
patients who exhibit decreased dorsiflexion with the knee ex-
tended are theorized to experience increased tension on the 
Achilles tendon and hence be at a greater risk of tendinopa-
thy. How an increase in dorsiflexion range of motion likewise 
increases this risk is less clear.

Abnormal Subtalar Range of Motion Abnor-
malities (increases or decreases) in subtalar range 
of motion have also been reported to be associated 

with Achilles tendinopathy.51,60 Kaufman et al51 identified that 
inversion range of motion in excess of 32.5° increased Achilles 
tendinopathy risk by a factor of 2.8 when compared to those 
who displayed motion between 26° and 32.5°.51 Conversely, 
other work has identified subjects with a decrease in total (in-
version and eversion) passive subtalar joint range of motion 
("25°) to be at an increased risk of Achilles tendinopathy.60

Decreased Plantar Flexion Strength Decreased 
plantar flexion strength has been associated with 
Achilles pathology.79,86,118 McCrory et al86 noted a 

4-Nm di!erence in isokinetic plantar flexion strength when 
comparing the strength of a healthy group of runners to 
the una!ected ankle in a group of injured runners. While 
statistically significant, it is unlikely that a 4 Nm di!erence 
is clinically important. In fact, it has been shown that there 
is a 6% to 11% di!erence between the left and right ankles 
when testing plantar flexor strength.24 A more recent study 
prospectively identified that decreased plantar flexion torque 
as tested on an isokinetic dynamometer (30°/s and 120°/s) 
with the knee extended was a discriminating factor between 
Belgium military recruits who developed (n = 10) and those 
who did not develop (n = 59) Achilles tendinopathy during 6 
weeks of basic training.79 At 30°/s and 120°/s, the uninjured 
group generated 17.7 and 11.1 more Nm, respectively, when 
compared to the group that ultimately developed Achilles 
tendinopathy.79 Because this study focused on male military 
recruits, this finding may be specific to young individuals with 
low plantar flexion strength levels ("50 Nm) pretraining. In 
other work, Silbernagel and colleagues118 reported that subjects 
with Achilles tendinopathy (n = 42) had a decreased capacity to 
perform a maximal concentric heel raise, as well as a maximal 
eccentric-concentric heel raise, when comparing the a!ected 
to the una!ected or least a!ected side (when the pathology 
was present bilaterally). Thus, based on these works, it seems 
that individuals with decreased plantar flexion strength are 
at a heightened risk of developing Achilles tendinopathy and 
those with Achilles tendinopathy exhibit a decreased ability to 
generate a plantar flexion torque.

Pronation As it relates to pronation, comparing 
a healthy (n = 58) and injured group of runners 
with Achilles tendinopathy (n = 31), McCrory et 

al86 identified that the injured group had more calcaneal in-
version at initial contact, displayed greater pronation, and 
took less time to achieve maximal pronation. Likewise, other 
work has identified a significant relationship between Achil-
les tendinopathy and a forefoot varus structural abnormal-
ity.60 While a relationship between Achilles tendinopathy 
and increased foot pronation has been documented, a cause-

II

II

II

I
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and-e!ect relationship has yet to be established. Increased 
pronation has been observed to cause a “whipping e!ect” on 
the Achilles and is hypothesized to decrease blood flow to 
the Achilles tendon.19 Further, given that the Achilles ten-
don is located medial to the subtalar joint axis, it assumes 
some responsibility with decelerating pronation. Lastly, given 
the Achilles tendon is grossly oriented in a proximal-distal 
fashion, it seems logical that the Achilles tendon may be less 
capable of attenuating forces that occur in the frontal and 
transverse planes.

Tendon Structure Tendinopathy, defined by ab-
normal ultrasound signal, may precede the experi-
ence of pain. Fredberg et al34 found that 11% of 96 

asymptomatic professional soccer players (18-35 years old) 
showed abnormal ultrasound signal prior to the start of the 
season. At the end of the season, 45% of the individuals with 
abnormal ultrasound signal developed a painful Achilles ten-
dinosis, where only 1% of the athletes with normal signal at 
the start of the season experienced a painful Achilles tendi-
nosis. In a subsequent follow-up study by Fredberg et al35 of 
elite soccer players, they calculated a relative risk of 2.8 for 
developing Achilles tendinosis if abnormal ultrasound signal 
was identified prior to the start of the season. However, other 
research has contested these findings. In 1 study, 6 out of 64 
athletes reported Achilles tendon pain at the time of the study 
and none showed an abnormal signal.132 The di!erences in 
exposure to running intensive sports were less in this study 
compared to the previous 2, which may partially explain the 
contradictory results. The results of these 3 studies under-
score the potential relationship between tendon structure, 
exposure, and symptoms.

Comorbidity Diseases associated with Achilles ten-
dinopathy include obesity, hypertension, increased 
cholesterol, and diabetes.43 It has been suggested 

that these diseases diminish the blood flow that may ulti-
mately reach the Achilles tendon.43 These disease processes in 
part explain the prevalence of this disorder in the sedentary 
population. Interestingly, Achilles tendinopathy has been 
reported in 6% of cases after taking the antibiotic fluoroqui-
nolone.11,40 Further, patients who su!er from systemic inflam-
matory arthritis (eg, rheumatoid arthritis, psoriatic arthritis, 
and reactive arthritis) may exhibit signs and symptoms con-
sistent with Achilles tendinopathy.39 However, symptoms and 
signs in these cohorts are typically confined to the insertion.104

Extrinsic risk factors that have been as- 
sociated with Achilles tendinopathy include train-
ing errors, environmental factors, and faulty 

equipment. Training errors in runners are cited as a sudden 

increase in mileage, an increase in intensity, hill training, re-
turning from a “layo!,” or a combination of these factors.19 As 
it relates to environmental factors, Milgrom et al89 compared 
the influence of training season on the incidence of Achilles 
tendinopathy in military recruits. The investigators identified 
a greater number of recruits developed Achilles tendinopathy 
when training in winter versus summer months. The authors 
hypothesized the colder temperatures may have increased the 
friction between the Achilles tendon and paratenon, thereby 
increasing the likelihood of developing symptoms.89

For specific groups of individuals, clinicians should 
consider abnormal ankle dorsiflexion range of 
motion, abnormal subtalar joint range of motion, 

decreased ankle plantar flexion strength, increased foot pro-
nation, and abnormal tendon structure as intrinsic risk factors 
associated with Achilles tendinopathy. Obesity, hypertension, 
hyperlipidemia, and diabetes are medical conditions associat-
ed with Achilles tendinopathy. Clinicians should also consider 
training errors, environmental factors, and faulty equipment 
as extrinsic risk factors associated with Achilles tendinopathy.

A thorough history in conjunction with a physical 
examination is usually su"cient to arrive at a diagnosis of 
Achilles tendinopathy.2,112 There is no accepted classifica-
tion system for Achilles tendinopathy. Several classification 
systems have been proposed: Curwin and Stanish proposed 
a 7-level classification system, based on pain intensity and 
functional limitation.22,125 The “Nirschl Pain Phase Scale of 
Athletic Overuse Injuries” uses a nearly identical 7-phase 
scale.96 Pu!er and Zachazewski102 proposed a simpler 4-level 
scale. However, none of these have been widely accepted or 
validated for use.

Symptoms are local to the midportion of the Achil-
les tendon and typically consist of:

70

such as sleeping62

-
ing session that lessens as exercise continues.62,115 As the con-
dition worsens, a progression from pain felt towards the end 
of the exercise session to pain throughout the duration of 
activity occurs.62 Eventually it may be necessary to suspend 
exercise.115

Signs that have been used in diagnosis include:
 

 cally, local tenderness of the Achilles 2-6 cm prox- 
 imal to its insertion71

69,118
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-
ited ability to perform repetitive unilateral heel raises, when 
compared to una!ected (or lesser a!ected) contralateral side118

dorsiflexion and plantar flexion71

-
derness occurs 3 cm proximal to the calcaneus with the 
ankle in slight plantar flexion, that decreases as the ankle is 
dorsiflexed71

Self-reported localized pain and perceived sti!-
ness in the Achilles tendon following a period of 
inactivity (ie, sleep, prolonged sitting), lessens with 

an acute bout of activity and may increase after the activity. 
Symptoms are frequently accompanied with Achilles tendon 
tenderness, a positive arc sign, and positive findings on the 
Royal London Hospital test. These signs and symptoms are 
useful clinical findings for classifying a patient with ankle 
pain into the ICD category of Achilles bursitis or tendinitis 
and the associated ICF impairment-based category of Achil-
les pain (b28015 Pain in lower limb), sti!ness (b7800 Sensa-
tion of muscle sti!ness), and muscle power deficits (b7301 
Power of muscles of lower limb).

The following conditions should be consid-
ered in the di!erential diagnosis when a patient 
with posterior ankle pain presents:

2,109

52

47

113

2

80

67

105

7

Clinicians should consider diagnostic classifica-
tions other than Achilles tendinopathy when the 
patient’s reported activity limitations or impair-

ments of body function and structure are not consistent with 
those presented in the diagnosis/classification section of this 
guideline, or, when the patient’s symptoms are not resolving 
with interventions aimed at normalization of the patient’s 
impairments of body function.

When a diagnosis of Achilles tendinopathy is not 
clear from the history and physical examination, imaging 
studies are warranted. Ultrasound and magnetic reso-
nance imaging (MRI) are of assistance when clinical exam 
results are not sufficient to arrive at a diagnosis.14,70,93 In 
a prospective head-to-head comparison between ultra-
sound and MRI that included blinding of examiners to 
the clinical assessment, which was used as the criterion, 
their performance in identifying Achilles tendinopathy was 
similar.54 Imaging using ultrasound was reported to have a 
sensitivity of 80%, specificity of 49%, a positive predictive 
value (PPV) of 65%, and a negative predictive value (NPV) 
of 68%. Similarly, imaging using MRI was reported to have 
a sensitivity of 95%, specificity of 50%, positive predic-
tive value of 56%, and negative predictive value of 94%.54 
In this study by Kahn et al,54 only conservatively treated 
cases were included, suggesting that this study was more 
prone to false negative/positive findings. However, given 
its 3-dimensional capabilities coupled with its ability to 
display soft tissue, some prefer MRI for visualization of the 
Achilles tendon.14 For example, in a prospective study that 
combined clinical assessment and MRI imaging, sensitiv-
ity was 94%, specificity 81%, PPV 90%, NPV 88%, and 
overall accuracy 89%.50 However, in this study, a specific 
MRI sequence was used which is not common. Further, it 
is likely that both ultrasound and MRI imaging will con-
tinue to play an important role in verifying tendon struc-
ture to augment clinical decision making.
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The Victorian Institute of Sport Assessment 
(VISA-A) is unique in that it was developed to spe-
cifically assess the severity of Achilles tendinopa-

thy.106 The VISA-A consists of 8 items that assesses sti!ness, 
pain, and function. Acceptable levels of reliability and valid-
ity have been reported in published evidence.106 Specifically, 
in conservatively managed patients (n = 45) and athletes (n 
= 24) with Achilles tendinopathy, the VISA-A demonstrated 
good intrarater (r = 0.90) and interrater (r = 0.90) reliability, 
as well as good short-term (1 week) test-retest reliability (r = 
0.81).90 Construct validity was established by comparing the 
VISA-A scores of nonsurgical patients with Achilles tendi-
nopathy (n = 45) to scores on 2 other previously established 
tendon grading forms and by comparing VISA-A scores of a 
presurgical group (n = 14) to a control group (n = 87).90 Ad-
ditionally, in experimental studies involving those with Achil-
les tendinopathy the VISA-A has demonstrated sensitivity to 
change following an intervention.110,114,120

The Foot and Ankle Ability Measure (FAAM) is a 
region-specific instrument designed to assess ac-
tivity limitations and participation restrictions for 

individuals with general musculoskeletal foot and ankle dis-
orders.81 This includes those with Achilles tendinopathy. It 
consists of a 21-item Activities of Daily Living (ADL) subscale 
and separately scored 8-item Sports subscale. The FAAM has 
strong evidence for content validity, construct validity, test-re-
test reliability, and responsiveness.82 Test-retest reliability for 
the ADL and sports subscales was 0.89 and 0.87, respectively. 
Likewise, the minimal clinically important di!erence was re-
ported to be 8 and 9 points for the ADL and sports scales.82

Clinicians should incorporate validated functional 
outcome measures, such as the Victorian Institute 
of Sport Assessment and the Foot and Ankle Ability 

Measure. These should be utilized before and after interven-
tions intended to alleviate the impairments of body function 
and structure, activity limitations, and participation restric-
tions associated with Achilles tendinopathy.

-

Silbernagel and colleagues120 developed a 
series of 6 tests to assess Achilles tendon function. 
The set of tests included 3 jump tests, 2 separate 

strength (heel raise concentric; heel raise eccentric-concen-
tric) tests and a muscular endurance test (repetitive heel 
raise). Reliability of these tests was established in a group 
of 15 healthy volunteers (30 ! 2 years). With the excep-
tion of the concentric heel raise test (ICC = 0.73), day-to-
day reliability was reported as excellent (ICC = 0.76-0.94). 
In a group of patients (n = 37) with Achilles tendinopathy 
(symptom duration, 37 ! 67 months) the investigators 
identified that the series or “test battery” was capable of 
detecting di!erences between injured and uninjured (or 
less injured in the case of bilateral symptoms [12 of the 
37 cases]) Achilles tendons. The authors noted that while 
individual tests (hopping, drop counter movement jump 
[CMJ], concentric and eccentric-concentric heel raises) 
were capable of discriminating between a!ected and ei-
ther una!ected or lesser a!ected sides, the test battery was 
most sensitive if used collectively. Of those tests described 
in the battery, several are functional measures, including 
the CMJ, Drop CMJ, and hopping. The results of this work 
suggest that patients with Achilles tendinopathy demon-
strate a decreased capacity to perform activities that in-
clude hopping, jumping, and those that require repetitive 
forceful ankle plantar flexion. Unfortunately, while many 
of the tests described may be administered in a clinical set-
ting, the methods employed to quantify the data utilized 
sophisticated laboratory equipment that is not practical in 
most clinical environments. Whether more simplistic mea-
sures of the same tests would yield the same information is 
unclear and requires additional study.

The functional measures included in the previously 
mentioned VISA-A queries the patient’s perceived 
ability to walk, descend stairs, perform unilateral 

heel raises, single-limb hop, and participate in recreational 
activity.

When evaluating functional limitations over an epi-
sode of care for those with Achilles tendinopathy, 
measures of activity limitation and participation 

restriction can include objective and reproducible assess-
ment of the ability to walk, descend stairs, perform unilateral 
heel raises, single-limb hop, and participate in recreational 
activity.
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Ankle Dorsiflexion Range of Motion

ICF category

Description

Measurement method

Nature of variable

Units of measurement

Measurement properties

Subtalar Joint Range of Motion

ICF category

Description

Measurement method

Nature of variable

Units of measurement

Measurement properties

Plantar Flexion Strength

ICF category

Description

Measurement method

Nature of variable

Units of measurement

Measurement properties

Instrument variations
 (continued)
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Plantar Flexion Strength (continued)

Instrument variations
(continued)

P !
!

Plantar Flexion Endurance

ICF category

Description

Measurement method

Nature of variable

Units of measurement

Measurement properties

! ! P
! !

P

! !
P

Instrument variations "

Truncated Arch-Height Ratio

ICF category

Description

Measurement method

Nature of variable

Units of measurement

Measurement properties
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Forefoot Alignment

ICF category

Description

Measurement method

Nature of variable

Units of measurement

Measurement properties

Arc Sign

ICF category

Description

Measurement method

Nature of variable

Units of measurement

Measurement properties !
!

Achilles Tendon Palpation Test

ICF category

Description

Measurement method

Nature of variable

Units of measurement

Measurement properties !
!
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The long-term prognosis for patients with acute-
to-subchronic Achilles tendinopathy is favorable with 
nonoperative treatment.2,98 Significant decreases in pain 
and improvement in function have been reported follow-
ing 6 to 12 weeks of intervention.5,111 Long-term follow-up 
ranging between 2 and 8 years suggests that between 71% 
to 100% of patients with Achilles tendinopathy are able to 
return to their prior level of activity with minimal or no 
complaints.3,97,98 Interestingly, the results of both conserva-
tive114 and operative care74 are less favorable in nonathletic 
populations.

Conservative therapy is initially recommended for those with 
Achilles tendinopathy. When conservative treatment fails, 

surgery is recommended to remove fibrotic adhesions and 
degenerative nodules to restore vascularity.109

Paavola et al98 found in their 8-year follow-up study that 
29% of those with acute to subacute Achilles tendinopathy 
required surgical intervention.98 Those that did undergo sur-
gery had favorable outcomes with postoperative treatment.

Retrospective studies have reported surgical rates for 
those failing conservative treatment ranging from 24% to 
49%.46,60,65 Those patients who responded to nonoperative 
therapy tended to be younger (average age, 33 years) than 
those requiring surgery (average age, 48 years).46 Four to 
6 months of conservative intervention is recommended for 
those with Achilles tendinopathy.46

Royal London Test

ICF category

Description

Measurement method

Nature of variable

Units of measurement

Measurement properties !

!
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Numerous interventions have been employed by practitioners 
for the treatment of Achilles tendinopathy. Varying levels of 
success and evidence are available for each of these interven-
tions as outlined below. While the purpose of this guideline is 
to focus on interventions within the scope of physical therapy 
practice, other interventions have been studied.2,78,103,109,115,124 
These include extracorporeal shockwave therapy, where there 
has been some conflicting evidence reported,20,110 local steroid 
injection, where there has been conflicting evidence report-
ed,23,36 sclerosing injection, where there has been conflicting 
evidence reported,4,15 and oral nonsteroidal anti-inflammato-
ry medications, where there has been no evidence reported.109

The use of eccentric exercise in the treatment of 
Achilles tendinopathy has received considerable attention. 
There are 3 studies with level I evidence108,110,120 and 11 stud-
ies with level II evidence.5,25,31,56,75,77,97,111,114,117,121 Although these 
studies generally note good outcomes with athletic individu-
als who have midportion Achilles tendinopathy, it is reported 
that nonathletic individuals75,114 and those with insertional 
Achilles tendinopathy31 do not seem to respond as favorably. 
Curwin and Stanish22 developed the eccentric program in the 
early 1980s. Their program consisted of 3 sets of 10 repeti-
tions of progressive eccentric loading, titrated by pain occur-
ring between repetitions 20 and 30, and increased weekly. 
Load was increased weekly, while speed of movement was 
changed daily. They reported, in a series of 75 patients with 
Achilles tendinopathy, that 95% of patients had symptom 
resolution within 6 to 8 weeks.126 Alfredson et al5 modified 
the eccentric loading program to consist of unilateral ec-
centric heel raises with no concentric component removing 
the gradual progression originally described. The una!ected 
contralateral lower extremity returns the a!ected ankle to the 
starting position. Movements are to be slow and controlled 
with moderate but not disabling pain. Exercises consisting 
of 3 sets of 15 repetitions, both with the knee extended and 
flexed, are to be performed twice daily for 12 weeks. Subjects 
are to add external resistance via a back pack if the exercise 
becomes too easy. If a greater amount of external resistance 
is necessary, subjects are to use a weight machine.5 This ec-
centric training may be beneficial because of its e!ect on im-
proving microcirculation56 and peritendinous type I collagen 
synthesis.55 There is considerable variability in the way ec-
centric exercise are performed, and it is not currently known 
which protocol is most e!ective.88

Studies have specifically shown a decrease in 
pain108,110,121 and improved VISA-A scores,108,110 with 
an eccentric training program for those with mid-

portion Achilles tendinopathy. Although Silbernagel et al121 
found a significant decrease in pain at 1-year follow-up, per-
formance with jumping and toe raising did not improve with 
the eccentric program when compared to a control group. 
The eccentric program was found to be superior to low-en-
ergy shock wave treatment110; however, extracorporeal shock-
wave therapy (ESWT) combined with the eccentric program 
was better than eccentric exercises alone.108

Additional studies have also noted an eccentric 
training program for those with midportion Achil-
les tendinopathy to decrease pain,5,31,56,77,111,117 im-

prove function,111 improve VISA-A scores,25,75,120 and increase 
strength.5 Concentric exercises do not seem to have the same 
e!ect as an eccentric program.77 Investigation employing ec-
centric exercise has also shown localized decreases in tendon 
thickness and normalized tendon structure.97

Clinicians should consider implementing an ec-
centric loading program to decrease pain and im-
prove function in patients with midportion Achilles 

tendinopathy.

A recent systematic review with meta-anal-
ysis in which low-level laser therapy (LLLT) was 
used to treat nonregional specific tendinopathy 

revealed favorable outcomes when treatment parameters 
recommended by the World Association of Laser Therapy 
(WALT) were followed.130 Few studies, however, have overtly 
examined the influence of LLLT in human subjects with 
Achilles tendinopathy.12,127 LLLT enhanced outcomes in a 
group of 20 subjects (12 male, 8 female), when coupled with 
eccentric exercises, compared to 20 subjects (13 male, 7 fe-
male) in an eccentric exercise group who received placebo 
laser treatment.127 There were no statistical di!erences in 
age, height, weight, symptom duration, or quantity of active 
ankle dorsiflexion between the randomly assigned groups. 
Treatment was administered for 12 sessions over 8 weeks in 
a blinded fashion. Six points along the painful Achilles ten-
don were irradiated. All laser sessions were performed by the 
same physical therapist. Laser parameters included an 820 
nm wavelength with an energy of 0.9 J per point. While there 
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were no di!erences in perceived pain (100-mm visual analog 
scale) at baseline between placebo (81.8 ! 11.6) and interven-
tion groups (79.8 ! 9.5), a significant (P".01) di!erence be-
tween groups was reported at 4, 8, and 12 weeks. Specifically, 
the intervention group perceived less pain with di!erences of 
17.9, 33.6, and 20 mm between groups at 4, 8, and 12 weeks 
respectively. Improvements in the intervention group were 
also noted in secondary measures, including tenderness to 
palpation, crepitation, morning sti!ness, and active dorsiflex-
ion range of motion.127 An additional study in 7 patients with 
bilateral Achilles tendinopathy yielded positive results when 
examining the influence of LLLT.12 Using a 904-nm probe, at 
5.4 J per point, Bjordal and colleagues,12 identified that LLLT 
can reduce pain and inflammation associated with an acute 
(exercise induced) exacerbation of Achilles tendonitis. Based 
on these limited works, the future of LLLT is promising for 
patients su!ering from Achilles tendon pain. Given the lim-
ited number of studies employing LLLT in this population, 
additional study is warranted.

Clinicians should consider the use of low-level laser 
therapy to decrease pain and sti!ness in patients 
with Achilles tendinopathy.

In a double-blind study, Neeter and col-
leagues92 evaluated the influence of iontophoresis in 
25 patients with Achilles tendon symptoms of less 

than 3 months’ duration. Patients were randomly assigned 
to either experimental or control groups. The experimental 
group consisted of 14 subjects (5 female, 9 male) with a mean 
age of 38.0 ! 15.6 years, while the control group consisted of 
11 subjects (5 female, 6 male) with a mean age of 39.0 ! 3.9 
years. Over the course of 2 weeks, patients received 4 treat-
ments of iontophoresis either with 3 ml of dexamethasone 
or saline solution for approximately 20 minutes (neither the 
intensity of iontophoresis nor concentration of dexametha-
sone was reported). Following the iontophoresis treatments, 
both groups followed the same rehabilitation program for 
10 weeks. Dependent measures were assessed at 2 weeks, 6 
weeks, 3 months, 6 months, and 1 year. While there were no 
di!erences between groups in the ability to perform repeated 
unilateral heel raises, in ankle dorsiflexion or plantar flexion 
range of motion, or morning sti!ness at any of the assess-
ment intervals, significant improvements were observed in 
several dependent measures in the experimental group over 
the course of the study. At 6 weeks (and again at 6 and 12 
months), the experimental group reported less pain during 
walking compared to before treatment. At 6 and 12 months, 
the experimental group reported less pain postphysical activ-
ity and while ascending and descending stairs, when com-
pared to the control group. Both groups noted improvements 

in Achilles tendon pain during activity over the course of the 
study.92 While the majority of di!erences between groups 
were observed at the 6-month assessment interval and ion-
tophoresis was only administered 4 sessions at the beginning 
of the study, the strength of the inherent design suggests ion-
tophoresis with dexamethasone is of benefit for patients with 
Achilles tendinopathy. Additional studies incorporating the 
use of iontophoresis are warranted.

Clinicians should consider the use of iontophoresis 
with dexamethasone to decrease pain and improve 
function in patients with Achilles tendinopathy.

Stretching has anecdotally been recommended as 
an intervention for patients with Achilles tendinopathy. Sur-
prisingly, little evidence supporting stretching to prevent 
or as an e!ective intervention for Achilles tendinopathy is 
available.99

Only 1 study was identified that examined the in-
fluence of stretching as an isolated intervention.94 
Forty-five subjects with Achilles tendon pain of at 

least 3 months’ duration were randomly assigned to either 
an eccentric loading program or a calf-stretching program. 
At the onset of the study, the authors reported no statisti-
cal di!erence between groups related to age, male/female 
distribution, number of subjects with bilateral symptoms, or 
duration of symptoms. The interventions were performed for 
a 12-week period. Follow- up measures (tendon tenderness, 
ultrasonographic measures of tendon thickness, self-report-
ed symptoms, and the patient’s global self-assessment) were 
evaluated at 3, 6, 9, 12, and 52 weeks. The self-report outcome 
measure was described as a modification of the knee osteoar-
thritis outcome score (KOOS) for the ankle. Reliability and 
validity of the modified questionnaire was not reported. The 
global assessment asked the subjects to choose among 1 of 8 
categories related to symptom behavior (eg, levels of worsen-
ing symptoms, improvement, or no change). Over the course 
of the study, several subjects were excluded, largely due to 
noncompliance. The authors reported 38 of the 45 random-
ized subjects were followed for at least 3 months. While it 
was unclear exactly how many subjects were ultimately in 
each group, the authors reported that 21 and 23 tendons were 
evaluated at 3 and 12 months in the eccentric group. Simi-
larly, 24 and 19 tendons were evaluated at 3 and 12 months in 
the stretching group. Both groups gradually improved though 
no di!erences were noted between groups.94 As there was not 
a control group, it is unclear as to whether or not subjects 
improved because of the intervention, the passage of time, or 
a combination of both. Common sense suggests patients with 
limited dorsiflexion and Achilles tendinopathy may benefit 
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most from a calf-stretching program in hopes of alleviating 
symptoms. Unfortunately, we did not identify evidence in this 
regard. Additional study, including a control group and mea-
sures of dorsiflexion range of motion in conjunction with the 
appropriate self-report outcome measures, would be valuable 
contributions to the existing literature.

Stretching exercises can be used to reduce pain and 
improve function in patients who exhibit limited dor-
siflexion range of motion with Achilles tendinopathy.

As increased pronation has been associated with 
Achilles tendinopathy,19,60,86 it seems logical to incorporate the 
use of a foot orthosis as a component of the overall interven-
tion program in those subjects who exhibit increased prona-
tion. However, only limited evidence exists to support the use 
of foot orthoses in this population.

Mayer and colleagues85 conducted a 4-week study 
in which they randomly assigned runners with uni-
lateral Achilles tendinopathy to 1 of 3 groups: (1) 

custom semi-rigid inserts (n = 9), (2) physical therapy inter-
vention (n = 11), or (3) to a control group (n = 8). Subjects in 
each group were similar in age (inserts, 35 ! 6.7 years; physi-
cal therapy, 41 ! 5.9 years; control, 38 ! 4.9 years), height, 
weight, as well as kilometers run per week (inserts, 50 ! 13.5; 
physical therapy, 50 ! 13.6; control, 53.1 ! 10.6). Subjects 
in the inserts group had a custom insert that was prescribed 
and fitted by the same technician. Subjects were instructed to 
wear the inserts for all physical activities during the 4-week 
intervention phase. Subjects in the physical therapy group 
received 10 physical therapy sessions over a 4-week period. 
Treatment consisted of ice, pulsed ultrasound, deep friction 
massage, and therapeutic exercise and activities. Dependent 
measures included pain level and isokinetic plantar flexion 
torque (concentric and eccentric). Significant improvements 
("10%) in eccentric plantar flexion torque were apparent 
in both intervention groups after 4 weeks. No di!erences 
(#10%), however, were noted between groups with concen-
tric plantar flexion torque. Both intervention groups reported 
pain decreased to less than 50% of the baseline measures 
after 4 weeks.

A more recent biomechanical study utilizing 3-di-
mensional kinematic analysis compared the e!ect 
of custom orthoses in a group of runners su!er-

ing from mild Achilles tendinopathy (n = 12) to a group of 
control subjects (n = 12).27 Each group consisted of 1 female 
and 11 male participants. Subjects in the control group were 
similar in age (38.7 ! 8.1 years), height (1.75 ! 0.05 m), and 
weight (73.3 ! 8.5 kg), when compared to the symptomatic 

group (age, 44.3 ! 8.4 years; height, 1.78 ! 0.05 m; weight, 
79.3 ! 12.2 kg). Subjects in the symptomatic group were 
prescreened by the same clinician and qualitatively exhib-
ited signs of increased pronation. Subjects with a pes cavus 
foot structure despite having Achilles tendinopathy were 
excluded from the symptomatic group. Without orthotics, 
the group with Achilles tendinopathy exhibited kinematic 
di!erences that included a more inverted calcaneal position 
at heel strike and increased peak calcaneal eversion, ankle 
dorsiflexion, and knee flexion during stance, when compared 
to the control group. These results are consistent with those 
previously described by McCrory et al.86 Amongst subjects 
with Achilles tendinopathy, when no-orthotic and orthotic 
conditions were compared, subjects displayed less ankle dor-
siflexion but exhibited an increase in calcaneal eversion when 
using the orthotic device.27 Though an increase in calcaneal 
eversion with the orthotics was a counterintuitive finding, it 
illustrates the complexity of human locomotion. While un-
known, it is possible that without an orthotic device designed 
to limit excessive pronation, subjects with Achilles tendinop-
athy subconsciously maintained their foot in greater amounts 
of supination to prevent the potential deleterious e!ects of 
excessive pronation on the soft tissue. With an orthotic de-
vice designed to limit pronation, subjects might have then 
allowed their foot to proceed through pronation as excessive 
movement was restricted by the orthotic device. If true, this 
logic would explain why increased pronation may have been 
observed during the orthotic condition in this study.

An additional study identified that runners expe-
rienced a decrease in symptoms with the use of 
orthotic inserts for a variety of lower extremity or-

thopedic diagnoses, including Achilles tendinopathy.41

A foot orthosis can be used to reduce pain and alter 
ankle and foot kinematics while running in patients 
with Achilles tendinopathy.

A single case study utilizing an ABA design 
evaluated the e!ectiveness of a treatment protocol 
of accessory and combined specific soft tissue mo-

bilization (STM) in a 39-year-old female with a 5-year his-
tory of Achilles tendinosis.18 The study involved 3 six-week 
phases (preintervention, intervention, and postintervention) 
and a follow-up 3-month evaluation. The preintervention 
phase consisted of obtaining baseline measures for all de-
pendent variables (pain, dorsiflexion range of motion, and 
a self-report outcome measure [VISA-A]) once a week. The 
intervention phase initially consisted of “accessory” STM to 
the Achilles tendon with the gastrocnemius-soleus complex 
on slack. Specifically, this STM procedure consisted of glid-
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ing the Achilles tendon in a direction in which it was deemed 
hypomobile (in this case study the direction was medially). 
The STM was progressed such that the gastrocnemius-soleus 
complex was placed on stretch and ultimately performed, 
while the patient was performing non–weight-bearing con-
centric and eccentric contractions versus resistance with an 
elastic band. When the STM was performed in conjunction 
with either a stretch or muscular contraction, it was de-
scribed as “combined” STM. Following intervention, substan-
tial improvements in all dependent measures were observed. 
Specifically, pain was reported as a 0/10, dorsiflexion range 
of motion both with the knee flexed and extended increased 
significantly, and a 100% score (indicating no limitations) 
on the VISA-A was recorded.18 Further contributions to the 
evidence could include investigating the interventions used 
in this case study using a larger sample and an experimental 
design.

Soft tissue mobilization can be used to reduce pain, 
and improve mobility and function in patients with 
Achilles tendinopathy.

Taping techniques to alleviate pain and 
improve function in patients with Achilles ten-
dinopathy have long been used by clinicians. We 

were unable, however, to locate any published studies that 
examined the e!cacy of taping in this population. Common 
techniques that have been suggested by clinicians include 
the “o"-loading” and “equinus constraint” methods.84 The 
o"-loading method attempts to directly limit longitudinal 
strain on the Achilles tendon, while the equinus constraint 
is designed to limit dorsiflexion range of motion and hence 
longitudinal strain on the Achilles tendon. As patients with 
Achilles tendinopathy frequently exhibit signs of increased 
pronation, other taping techniques (eg, low-Dye arch taping) 
aimed at limiting pronation may be e"ective in the short term 
of alleviating pain and improving function in this population. 
However, until formal research studies are completed in this 
regard, the e"ectiveness of taping in this population is largely 
unknown and based primarily on expert opinion.

Taping may be used in an attempt to decrease strain 
on the Achilles tendon in patients with Achilles 
tendinopathy

The use of a heel lift on a temporary basis is 
commonly recommended to reduce stress on the 
Achilles tendon by putting proximal calf muscu-

lature and Achilles tendon itself on slack. Classically, heel 

lifts of 12 to 15 mm have been advocated.19 In individuals 
without pathology, heel lifts needed to be between 1.9 to 
5.7 cm to decrease gastrocnemius muscle activity during 
level walking.64

Lowdon and colleagues66 randomly assigned 33 
subjects with Achilles tendonitis to 1 of 3 groups. 
Group 1 consisted of 11 subjects (7 males, 4 females; 

age, 26 years) and were issued a commercially available vis-
coelastic insert of undisclosed height. Group 2 consisted of 
10 subjects (7 males, 3 females; age, 27 years) and were is-
sued compressible rubber pads 15 mm in height when un-
compressed. Group 3 was comprised of 12 subjects (6 males, 
6 females; age, 30 years) who served as controls. Next, each 
group received an identical intervention which included 5 
pulsed ultrasound sessions and instruction in stretching and 
strengthening the calf musculature. Specific details of these 
activities were not disclosed. Dependent measures including 
perceived pain, swelling and tenderness, activity level, the 
magnitude of forces at heel strike and toe-o" as quantified 
by a force plate, as well as stance duration, were assessed at 
baseline, 10 days, and after 2 months. Despite random allo-
cation, a significant di"erence in symptom duration existed 
between the groups, with group 3 being shorter in height 
when compared to groups 1 and 2. This finding made com-
parisons of group 3 to groups 1 and 2 of minimal importance. 
No di"erences in gait parameters were observed for subjects 
in group 1. A significant (P!.05) decrease in stance duration 
from 629 " 39 milliseconds to 599 " 56 milliseconds of the 
a"ected lower extremity was noted in group 2. The authors 
interpreted this finding as the ability of the subjects to am-
bulate with an increase in cadence. Otherwise, subjects in 
group 2 generally had a more favorable response with respect 
to pain, swelling and tenderness, and ability to participate in 
activity when compared to group 1.

A case series of 14 consecutive athletes (mean age, 
30.6 years; range, 13-46 years; 9 males, 5 females) 
with Achilles tendonitis (symptom duration, 1 

week-10 years) that received a pair of viscoelastic heel lifts 
was identified.69 The athletes were competing in a wide range 
of sports at various levels of activity. The authors reported 
that after 3 months of wearing the viscoelastic lifts, all but 
1 patient had returned to unrestricted pain-free activity. 
Further, the authors reported half of the patients failed to 
improve with other forms of intervention including local mo-
dalities, physiotherapy, and casting. While the results from 
this report describe the potential benefits of viscoelastic heel 
inserts for patients with Achilles tendonitis, the scientific 
value of the report is limited. Specifically, the authors did not 
report the height of the insert, a control group was not uti-
lized, and discrimination between disorders of the paratenon 
and tendon was not performed.
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Though the literature o!ers only minimal evidence 
for the use of heel lifts for patients with symptoms 
of Achilles tendinopathy, the use of a rigid lift, 12 

mm in height, on a temporary basis to alleviate symptoms 
associated with this disorder could be a simple, cost e!ective, 
and potentially beneficial intervention. Additional studies in 
the future will assist in determining the e"cacy of heel lifts 
in management of Achilles tendinopathy.

Contradictory evidence exists for the use of heel 
lifts in patients with Achilles tendinopathy.

Two studies were identified that investigated 
the e"cacy of a night splint in patients with Achil-
les tendinopathy.26,111 Of these, only 1 examined 

the influence of a night splint alone on the symptoms and 
function of subjects.111 Specifically, Roos and colleagues111 

randomly assigned 44 subjects with Achilles tendinopathy 
(mean age, 45 years; 23 female, 22 male participants) to 1 of 
3 groups: (1) eccentric exercise, (2) night splint, or (3) both 
eccentric exercise and a night splint for 12 weeks. Dependent 
measures (pain, self-report outcome score [Foot and Ankle 
Outcome Score] were captured at 0, 6, 12, 26, and 52 weeks. 
At 12 weeks, the eccentric group reported less pain (P = .04) 
when compared to the night splint only group. Also at this 
timeframe, a greater number of subjects in the eccentric ex-
ercise only group were able to return to sport activity when 
compared to the splint only group. Results from this work 
suggest that a night splint is inferior when compared to an 
eccentric training program. Supporting this, further study 
has found no additional value of a night splint when coupled 
with an eccentric training program.26

Night splints are not beneficial in reducing pain, 
when compared to eccentric exercise, in patients 
with Achilles tendinopathy.
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VIEW Videos on JOSPT’s Website

Videos posted with select articles on the Journal’s website (www.jospt.org) 
show how conditions are diagnosed and interventions performed. For a 
list of available videos, click on “COLLECTIONS” in the navigation bar in the 
left-hand column of the home page, select “Media”, check “Video”, and 
click “Browse”. A list of articles with videos will be displayed.
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