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ABSTRACT 

Background: Tendinopathy is a major medical problem associated with sports and physical activity in active 

people over 25 years of age. Athletes with long standing Achilles tendinopathy may be instructed to continue Achilles 

tendon loading activity with a use of a pain monitoring model during the treatment (Silbernayel 2006). This model may 

help the patient as well as the physical therapist to handle the pain and determine how the exercise should progress. 

The purpose of this study was to prospectively evaluate if continued running and jumping during treatment with an 

Achilles tendon- loading strengthening program would have an effect on the outcome.  

Methods: This was a prospective, randomized controlled study to assess the outcome of 2 different 

rehabilitation protocols in athletes with Achilles tendinopathy. Altogether a total of 32 athletes were included in the 

study.  The exercise training group was allowed to continue Achilles tendon-loading activity and the active rest group 

was not allowed to perform the physical activity that caused the symptoms or any other Achilles tendon-loading activity 

involving running or jumping for the first 6 weeks of rehabilitation. The outcome was evaluated by questionnaires for 

symptoms with physical activity and by muscle-tendon functional evaluations at baseline and 6 weeks and 12 weeks 

after the initiation of the treatment.  

Results: There was significant difference between the treatment group and active rest group. No negative 

effects could be demonstrated from continuing Achilles tendon loading activity.  
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INTRODUCTION  

Tendinopathy be defined as a syndrome of tendon pain, localized tenderness and swelling that impairs 

performance. Achilles tendinopathy causes considerable morbidity and functional impairment among the athletic 

and general populations. Spontaneous rupture of the Achilles tendon is uncommon but increasing in recent years 

due to an increase in the elderly population and an increase in recreational sporting activity by the middle-aged. 

The great majority of cases are sport-related. Exercise is an important factor in the prevention of tendinopathy but 

it has emerged also as a successful factor in the management of tendinopathy. Controlled motion and exercise are 

the corner stone of treatment, as human tendon tissue responds to mechanical loading both with a rise in metabolic 

and circulatory activity as well as an increase in extracellular matrix synthesis. These changes contribute to the 

training- induced adaptation in bio-mechanical properties whereby resistance to loading is altered, tolerance 

towards strenuous exercise can be improved and further injury avoided.  
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The effects of exercise training appear to be promising and the consensus today seems to be that all athletes 

should be treated with a exercise program for 3-6 months. Even with other types of treatment such as surgery, sclerosing 

injections, some type of exercise is recommended as a complement to the treatment. Historically, a period of rest from the 

pain-provoking physical activity (usually running and jumping) has been recommended when initiating treatment. Nicholas 

recommends that the rest period should depend on the severity and duration of injury. Lipscomb. P.R, Wakim K.G. et al, 

in their study states that, It has been known for many years that tendons which are ruptured or divided outside synovial 

sheaths have a strong tendency to undergo spontaneous repair. The collagen fibers in the scar which grows between the 

ends become organized and oriented to resemble closely the structure of tendon. The literature is, however, generally 

vague when recommending some type of modified rest in which the pain-provoking activity should be limited or avoided. 

Because these athletes are generally very physical activity may have a negative effect on their quality of life and sporting 

performance. Furthermore, an interesting and unanswered question is whether a rest period has a negative or a positive 

effect on the healing process. Likewise it is harmful to continue the pain provoking activity, or could it even be beneficial 

with an adjusted physical activity? To our knowledge, the effect of continued tendon loading activity (such as running and 

jumping) on treatment in athletes with Achilles tendinopathy has not been studied.  

Hence, it was necessary to find out the effects of continued sports activity as a treatment in athletes with Achilles 

tendinopathy.  

METHODOLOGY AND PROCEDURE 

Athletes who fulfilled the entry criteria as defined by the study protocol were randomized into the 2 different 

treatment group-exercise training group and active rest group-during the first 6 weeks of rehabilitation. All athletes were 

rehabilitated according to an identical rehabilitation program: a progressive Achilles tendon-loading strengthening program 

for 12 weeks. The randomization list was generated by a computer. The specific treatment was indicated in numbered 

opaque envelops given to athletes in the order of inclusion. The treating physical therapist opened the envelops at the start 

of treatment and at that time informed the athletes of their treatment group. The outcome was evaluated by questionnaires 

for symptoms with physical activity and by muscle-tendon functional evaluations at baseline and 6 weeks and 12 weeks 

after the initiation of the treatment. All the evaluation were blinded and performed by the physical therapist who was 

involved in the rehabilitation of the athletes. Instruction for the exercise program and criteria for the treatment groups were 

provided by the physical therapist. The athletes were in contact with the physical therapists on average thrice a week for 

the first 6 weeks and then as often as physical therapist and athletes deemed necessary. All athletes received oral and 

written information about the purpose and procedure of the study, and written informed consent was obtained.  

Participants 

Altogether a total of 34 athletes were included in the study.  One was excluded because he developed pain in the 

ankle and knee that hindered participation in the study. One subject requested exclusion because self-reported non-

compliance and difficulty with attending the evaluations and physical therapy sessions because of work conflicts. The final 

study group thus consisted of 32 athletes (9 women and 23 men). The exercise training group consisted of 16 athletes (6 

women and 10 men). The active rest group consisted of 16 athletes (3 women and 13 men). There were no significant 

differences between the groups with respect to age, height, weight, gender, number of athletes with unilateral symptoms 

and physical activity level. The majority of the athletes reported the injury to be due to overuse and were injured doing 
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physical activity.  

Sample Size 

From the 109 athletes, 32 athletes were involved after fulfilling the entry criteria.  

n=32 (16 in each group) 

GROUP I 

The exercise training group was allowed to continue Achilles tendon-loading activity for the first 6 weeks of 

rehabilitation. The athletes used the pain-monitoring model at base line and at the 12th week. Pain and stiffness in Achilles 

tendon were not allowed to increase from week to week. All athletes were rehabilitated according to an identical 

rehabilitation program-a progressive Achilles tendon-loading strengthening program for 12 weeks. The exercises were 

performed  once a day, and the intensity and number of repetitions were based on the athlete’s status. The exercise 

consisted mainly of 2-legged, 1-legged, eccentric and fast rebounding toe raises. The intensity was increased successively 

by increasing the range of motion (starting standing on the floor and then performing the exercise standing on stairs), 

increasing the number of repetitions (starting at 3 sets of maximum amount tolerated, up to 15 repetitions maximum per 

set), and increasing the load. In phase one was continued for one to two weeks, phase two for two-five week and phase 

three for three-thirteen weeks. The progression of the exercise program was monitored by the treating physical therapist.  

GROUP II  

The active rest group was not allowed to perform the physical activity that caused the symptoms or any other 

Achilles tendon-loading activity involving running or jumping during the first 6 weeks of rehabilitation. If they wanted to, 

they were allowed to walk as daily activity.  

The primary outcome measures were the Victorian institute of Sports Assessment-Achilles questionnaire and pain 

level during tendon-loading activity, goniometry and the functional evaluations consisted of ankle dorsiflexion range of 

motion and one endurance test.  
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Figure 1 

Mean, standard deviation (SD), 95% confidence interval (CI), provided for the different test occasions. Levene’s 

test for equality of variance was used. T-test for equality means was used.  VISA-A-S, Swedish version of the Victorian 

Institute of Sports Assessment–Achilles questionnaire. Indicates a significant improvement (P <. 01) compared with the 

baseline evaluation. 

 

Figure 2 

SD, standard deviation. Levene’s test for equality of variance was used. T-test for equality means was used.  

Indicates a significant (P <. 05) difference compared with before treatment.  
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Figure 3 

SD, standard deviation. Levene’s test for equality of variance was used. T-test for equality means was used.  

Indicates a significant (P <. 05) difference compared with before treatment.  

Table 1: Treatment Protocol (Athletes with Achilles Tendinopathy) 

Phase 1: Weeks 1-2 
 

Phase 2: Weeks 2-5 
 

Phase 3: Weeks 3–12 
(Longer If Needed) 

 

Patient status: Pain and 
difficulty with all activities, 
difficulty 
performing ten 1-legged toe 
raises 
Goal: Start to exercise, gain 
understanding of their injury 
and of 
pain-monitoring model 
Treatment program: Perform 
exercises every day 
• Pain-monitoring model 
information and advice on 
exercise 
activity 
• Circulation exercises (moving 
foot up/down) 
• 2-legged toe raises standing on 
the floor (3 sets × 10-15 
repetitions/set) 
• 1-legged toe raises standing on 
the floor (3 × 10) 
• Sitting toe raises (3 × 10) 
• Eccentric toe raises standing 
on the floor (3 × 10) 
 
 

Patient status: Pain with 
exercise, morning stiffness, 
pain when 
performing toe raises 
Goal: Start strengthening 
Treatment program: 
Perform exercises every day 
• 2-legged toe raises standing 
on edge of stair (3 × 15) 
• 1-legged toe raises standing 
on edge of stair (3 × 15) 
• Sitting toe raises (3 × 15) 
• Eccentric toe raises standing 
on edge of stair (3 × 15) 
• Quick-rebounding toe raises 
(3 × 20) 
 

Phase 3: Weeks 3–12 
(longer if needed) 
Patient status: Handled the 
phase 2 exercise program, 
no pain 
distally in tendon insertion, 
possibly decreased or 
increased morning 
stiffness 
Goal: Heavier strength 
training, increase or start 
running and/or 
jumping activity 
Treatment program: 
Perform exercises every day 
and with 
heavier load 2-3 times/week 
• 1-legged toe raises 
standing on edge of stair 
with added 
weight (3 × 15) 
• Sitting toe raises (3 × 15) 
• Eccentric toe raises 
standing on edge of stair 
with added 
weight (3 × 15) 
• Quick-rebounding toe 
raises (3 × 20) 
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CONCLUSIONS 

Hence this study confirms that continous mechanical loading on Achilles tendon , appears to be important in both 

healing process and in improving strength of the tendons and of course had positive effects on the athelets.   

Hence this study confirms that continued, pain-monitired, tendon loading physical activity might be a valuable 

option for athletes with Achilles tendinopathy.  
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