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Introduction and Objectives
Isokinetic exercise is commonly used for joint strength training, 

rehabilitation and testing. It ensures that angular rotation of the joint 
is constant and employs sophisticated dynamometers for measuring 
joint torque and power. Isokinetic rehabilitation and testing was 
originally employed in the domain of sport medicine [1-6], but it has 
steadily found its way into general joint rehabilitation and assessment 
[7-10]. The importance of this mode of exercise and its many benefits 
over other modes are well documented and universally appreciated 
[11]. In particular, isokinetic exercise is inherently safe and muscle 
contraction is attained throughout the range of joint motion. However, 
high levels of sophistication increase costs, and consequently isokinetic 
equipment often cannot be acquired for general rehabilitation or by 
many developing world healthcare institutions [12]. There is thus 
clearly a need for isokinetics machines that are affordable, reliable and 
available to the public at large, particularly in developing countries.
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compensating valves. Another less obvious method for achieving 
isokinetic motion is to determine, a priori, the patient’s limb torque 
versus angle characteristics and then set up a resistance to bring about 
isokinetic motion [13, 16].

The problem of designing such a system is greatly simplified if it 
is assumed that the torque versus angle characteristics for all patients 
can be characterized by a family of similar curves. By considering the 
results from a large cross section of patients [1], it is evident that for 
both extensor and flexor muscles of the knee; torque is at a minimum 
at the fully extended and flexed positions (extremities) and reaches a 
maximum somewhere in between. This result, which is represented 
as the so called Blix curve, was used as the basis for designing the 
exerciser, using a shock absorber and lever mechanism. This resulted 
in approximate isokinetic motion for both extension and flexion of 
the joint, where negligible deviations were observed at the extremities 
of flexion and extension. However, when different pathologies are 
considered, Blix curves vary greatly resulting in deviations from 
isokinetic motion, producing anisokinetic motion. The original knee 
exercise was modified with simplicity and robustness as the overriding 
design criteria (see Figure 1). It was constructed from a welded steel 
frame, with a padded seat and adjustable backrest. The patient’s lower-
legs were attached to adjustable rods via shin-pads and Velcro straps 
(shin-pads not visible). Each rod was joined to a lever arm, with a 90º 
offset, by means of a 50 mm diameter horizontal shaft and two off-
the-shelf standard SKF bearings. An automotive shock absorber was 
mounted between the lever arm and an upper horizontal bar. The 
points of attachment of the shock absorber to lever arm and a bar 
were located by means of pins and locked in place by hand operated 
lock bolts. Different speeds were attained by the varying attachment 
locations of the shock absorber to the horizontal bar and lever arm.

It is important to note that this anisokinetic exerciser differs from 
traditional isokinetic dynamometers. Here, a larger average torque 
delivered by the patient results in a larger average speed attained by 
the limb. Moreover, the limb will always meet resistance, regardless 
of the torque delivered. For a traditional isokinetic dynamometer, the 
speed is pre-selected and this speed cannot be exceeded, regardless of 

the torque delivered. Additionally, no resistance is offered if the preset 
speed is not attained.

It is equally important to emphasize that for anisokinetic exercise 
the limb speed is approximately isokinetic during extension and flexion 
[13, 16]. Thus, for a patient who has never been tested before, the 
average speed will not be known a priori, but it will be approximately 
isokinetic. The deviations from isokinetic motion were not considered 
a major point of concern since ideal isokinetic motion requires 
infinite accelerations at the extremities. So clearly for all exercisers it 
is impossible to achieve ideal isokinetic motion throughout the range 
of motion [2].

Patient Testing: The following protocol was adopted for the testing 
of all patients;

1. The patient’s name, sex and pathology were recorded.
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approximately three months. During this period, approximately 10 
different conditions were treated, providing a representative cross section 
of conditions encountered in such an environment. These included: 
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is therefore only applied to the knee-joint when the patient actively 
applies a torque. This should be contrasted with isotonic exercise 
(free weights), weight-based mechanisms and springs. Similarly, 
anisokinetics also accommodates to fatigue, and thus a fatigued patient 
can still exercise the joint through the full range of motion. In addition, 
because we measure the average speed ω and therefore the average 
torque by T=cωL 
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