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Although instrumented gait analysis has been around for decades, its utilisation in a clinical context is limited due to the inter-
pretation of the complex outputs generated by these systems. This makes it difficult for physicians to fully understand and interpret 
such outputs unless they are trained extensively in this field. The proposal of a Traffic Lights System for easier interpretation of these 
results would enable more physicians and health professionals to readily understand these results, thus encouraging them to make 
greater use of such systems. This would ultimately imply that these systems would have a significant impact on patients’ quality of 
life through a wider utilisation of these gait analysis systems resulting in a more accurate visualisation of movement to enable better 
understanding of the presenting pathologies, thus aiding in the formulation of a better treatment plan.

Gait analysis, the study of walking, has been around for many 
years in various forms. Initially starting as observational gait 
analysis, [1] in which the patient is observed walking and vari-
ous observations are made to attempt detection of pathological 
gait, this is clearly the most accessible and easiest method of gait 
analysis. However, this method has various limitations, the most 
important of which are its subjective nature and the necessity to 
have the patient walk several times which can sometimes be dif-
ficult. This, on many occasions, could be an issue due to pain or 
difficulty in ambulation. Observational gait analysis has evolved 
into video gait analysis which permits the practitioner to record 
and observe the patient’s gait repeatedly, with the possibility of 
also measuring some kinematics, i.e., joint movement without the 
inclusion of force.

Gait analysis has evolved substantially since its inception, with 
the gold standard nowadays being 3D instrumented gait analysis 
[2] in which various retro-reflective markers are placed on ana-
tomical sites to build a 3D model of the patient’s various body 
segments and allows reconstruction of the position and orienta-
tion of body segments in the space [3]. This highly specialized 
field eliminates the majority of issues related to subjectivity and, 
if performed correctly, can provide important objective measure-
ments on the various joint movements that could potentially be 

very helpful during initial assessment or as a method to quantify 
effectiveness of treatment, be it surgery, podiatry, physiotherapy or 
any other intervention aimed at improving the person’s gait char-
acteristics [4,5].

Instrumental gait analysis is a specialised field in which highly 
trained analysts spend a considerable amount of time modelling 
the patient’s movement to attempt to quantify problems associated 
with ambulation [6]. This could have very important repercussions 
on the patient’s treatment regime, by informing the physician how 
the joints of interest are performing; namely their kinematics, or 
the amount of movement in each of the 3 body planes. For instance, 
how much flexion/extension, abduction/adduction and internal/
external rotation that each knee is moving through each gait cycle. 
This would be important information if the patient were complain-
ing of knee pain, for example. Comparing this movement to ‘norma-
tive’ data, which is data acquired by the laboratory from a number 
of non-pathological subjects, allows the physician to determine 
which type of motion is abnormal, thus leading to an understand-
ing of a probable cause of injury or pathology in a particular pa-
tient. Yet it is noted that, although this information would be highly 
important for the management of this patient, the utilization of 
such analysis techniques is highly limited [7] and most often than 
not the physician would simply accept to do a physical examination 
of the knee joint or, at most, by observing the patient walk a couple 
of times along a corridor.
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Figure 1: An example of an output representation utilizing the 
Traffic Lights System for the knees and ankles  

(adapted from Gatt, 2022).
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Whilst this may be acceptable from a clinical perspective, the 
main function of the knee joint is during dynamic movement; thus 
it would be highly beneficial to also obtain data regarding the ac-
tual functioning of the joint, rather than hypothesise what is af-
fecting knee function through a static examination.

Previous challenges precluding the wider application of gait 
analysis include several factors, such as equipment costs, leading 
to limited availability of such laboratories and the amount of time 
needed to perform a comprehensive gait analysis [7]. However, 
nowadays, the cost of such equipment has reduced drastically, 
thus making it potentially available to clinics and not just hospi-
tal laboratories. Increasing the frequency of use, by utilising this 
technology more often using more and more patients, would also 
reduce the time necessary to perform such investigations as raters 
gain more experience.

There is a surprising lack of evidence relating to the actual in-
terpretation of gait analysis data. Whilst there are validity and reli-
ability studies on gait analysis systems themselves [8], the reliabil-
ity of actual interpretations of the results, especially when relating 
to non-trained health professionals, are probably non-existent in 
literature. Only Mukaino., et al. [7] and Itoh., et al. [9] have pointed 
out that the main reason for this lack of utilisation of gait analysis 
may be due to the large number of graphs presented to the practi-
tioner, thus limiting their use clinically.

However, a recent study has conclusive evidence that the ma-
jority of health care professionals who treat musculoskeletal con-
ditions do not readily understand the complex graphical outputs 
generated by such systems [10], and they rely almost exclusively 
on reports generated by gait analysts who explain the results of 
such investigations. The author hypothesized that these com-
plex graphs could be augmented by a Traffic Lights System that 
reports the severity of movement in the affected joint/s through 
colour representation (Figure 1). In this instance, GREEN would 
indicate a normative amount of movement, up to +/- 1 Standard 
Deviation (SD), AMBER or YELLOW would indicate movement be-
tween +/- 1SD and +/-2SD, whilst RED would indicate movement 
above +/-2SD. Findings from this study concluded that healthcare 
professionals preferred the outputs by the Traffic Lights System 
(Figure 1) than the Traditional Graphical Representation of joint 
movement (Figure 2) since they are much easier to understand 
and interpret. 

Such a simplified system would allow healthcare professionals 
to understand the complex results generated by the gait analysis 
system more readily, with the result that they would request this 
type of investigation more often. This would thus enable them 

to fully appreciate the causation of the presenting pathology and 
would enable them to organize the optimal treatment plan for their 
patients [10].

Figure 2: An example of Traditional gait analysis graphs for the 
knees and ankles (adapted from Gatt, 2022).

Conclusion
Indeed, such a simplification of these complex results through a 

more visual, colourful and user-friendly approach would imply that 
both patients and physicians would benefit more from the wider 
utilization of gait analysis. Certainly, at this stage, although well-
known for its reliability and validity, this scientific study of gait is an 
under-utilized clinical testing modality that has the potential to be 
applied to a wider variety of patients with musculoskeletal patholo-
gies if made simpler through the suggested Traffic Lights System.
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