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Objectives: Although the Microsoft Kinect has compelling potential for gait analysis in 
medicine, data available to compare it with observational gait analysis (OGA) is scarce. 
This study compared the Microsoft Kinect and the OGA in assessing the gait parameters of 
apparently healthy adults.

Methods: Ninety-seven apparently healthy young male adults participated in this comparative 
study. First, the participant’s age, height, weight, and body mass index were obtained. Afterward, 
gait parameters involving the number of steps, cadence, stride length, and step length were 
assessed concurrently following OGA standard procedures and the Microsoft Kinect during a 
6-m walk down the hallway. The obtained data were analyzed using descriptive and inferential 
statistics. The significance level was set at P<0.05. 

Results: The Mean±SD walk time, steps, cadence, velocity, and stride length were 8.07±1.39 
s, 14.0±2.96 counts, 72.9±11.9 steps/min, 0.8±0.13 m/s, and 0.77±0.13m, respectively. Step 
length was significantly higher (P<0.05) with Microsoft Kinect than OGA, whereas stride 
length and walk speed values were significantly (P<0.05) lower with Microsoft Kinect. A 
moderate but significant (P=0.001) positive correlation existed between Microsoft Kinect 
and OGA regarding walk speed. In contrast, regarding the step length, a weak but significant 
(P<0.05) positive correlation was found between Microsoft Kinect and OGA.

Discussion: Step length values of Microsoft Kinect were significantly higher than OGA 
values, whereas stride length and walk speed values of Microsoft Kinect were significantly 
lower than OGA values. Walk speed and step length measured by Microsoft Kinect and OGA 
were positively correlated.
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Highlights 

• Microsoft Kinect gives significantly higher step length reading than observational gait analysis.

• Microsoft Kinect gives significantly lower stride length and walk speed readings than observational gait analysis.

• Microsoft Kinect and observational gait analysis readings of walk speed were directly but moderately correlated.

Plain Language Summary 

Gait parameters (number of steps, cadence, stride length, and step length) were assessed using the observational gait 
analysis (OGA), which is a traditional approach. The values were compared with readings obtained using the Microsoft 
Kinect, Microsoft’s motion sensor add-on for the Xbox 360 gaming console. Ninety-seven volunteers had their gait 
parameters measured while they walked on a 6-m hallway following standard procedures. Microsoft Kinect readings 
of step lengths were higher than OGA, while OGA’s stride length and walk speed readings were higher. Only walk 
speed scores of both assessment methods were moderately correlated. 

Introduction

ait analysis is an important aspect of 
clinical practice employed among phys-
iotherapists, kinesiologists, prosthetists, 
physiatrists, and other health team mem-
bers to get a well-versed diagnosis, en-
able effective treatment planning, and 

evaluate the intervention [1-4]. The need for gait analy-
sis and assessment was realized early enough in medical 
practice; hence, the keen interest in its scientific study 
shown by early scientists, such as Aristotle and Giovanni 
Borelli [5, 6]. 

As a diagnostic and re-assessment tool, gait assessment 
is required in most physiotherapy interventions, espe-
cially among patients with orthopedic and neurological 
conditions [7-10]. Despite the importance of gait assess-
ment in physiotherapy practice, obtaining accurate mea-
surements is still challenging [11]. There is no universal 
method of assessment of gait parameters, and most of 
the available methods have limitations, such as awk-
wardness, expertise requirements, and other cost-related 
issues. However, observational gait analysis (OGA) is 
a traditional method of gait assessment in clinical set-
tings [12, 13]. Even so, the literature is full of OGA 
limitations, including lack of precision (high subjectivity 
rather than objectivity), difficulty in recording motions 
across planes (which requires a great deal of training 
and practice for proficiency), and the inability to detect 
subtle deviations with the unaided eye [14, 15]. 

Consequently, there is a growing interest in using new 
technologies in gait analysis. Some studies have used 

such tools as electronic sensors [9, 16, 17]. Doppler ra-
dar [18] robotic exoskeletons [19], and 2D or 3D video 
gait analysis [6, 20]. Also, several imaging techniques 
have evolved to aid gait analysis and assessment with 
promising results. However, the challenges with imag-
ing techniques are the awkwardness of the setup, the 
inability to monitor real-life gait outside the laboratory, 
skill requirements, and cost-effectiveness [9]. Recently, 
Kinect, a Microsoft motion sensor add-on for the Xbox 
360 gaming console, holds promises for potential use 
in medicine [21-24]. The Microsoft Kinect innovation, 
with its image-sensing capability, is reported to be less 
cumbersome, expensive, and adequately accurate [23-
25]. Thus, emerging studies validate the different aspects 
of the Microsoft Kinect innovation [21, 25-30]. 

However, studies that compare the different aspects of 
the Microsoft Kinect compared with traditional methods 
of gait assessments are sparse [31-33]. Guess et al. ar-
gued the need, benefits, and disadvantages of comparing 
the Microsoft Kinect with instrumented measurement 
methods in a clinical setting [31]. On the other hand, the 
OGA tools are reported to be more viable than instru-
mented measurement scales as they are readily available 
at low cost and require no specialized devices and choice 
of location [12, 34] In other words, clinicians are more 
likely to use OGA tools than instrumented and techno-
logical gait assessment tools. Hence, studies seeking to 
compare the Microsoft Kinect with OGA are warranted, 
considering that OGA is a firsthand tool in the hands 
of the clinician for gait assessment. Also, there is a rec-
ommendation for using gait analysis from the healthy 
population to serve as a reference for pathological gait 
patterns and the indication of considering sex-specific 
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analyses in gait study designs [35, 36]. Therefore, this 
study compared the Microsoft Kinect with the OGA in 
assessing the gait parameters of apparently healthy male 
adults. 

Materials and Methods

Ninety-seven apparently healthy individuals partici-
pated in this study. The “apparently healthy individuals” 
asserted their adaptive capacities to provide dynamic and 
excellent involvement in the study, as noted in a study 
by Ustinova [37]. Consecutive sampling was used to re-
cruit the study participants. They were exclusively male 
students from the Obafemi Awolowo University, Ile-Ife, 
Nigeria, aged between 18 and 30 years. Excluded from 
the study were those with observable gait deformity, 
trained athletes, and those with prior experience of OGA 
or 3-D gait analysis and obvious or reported neurologi-
cal conditions, such as Parkinson, cerebellar ataxia, and 
hemiplegia. 

A tape measure was used to measure the walkway of 
3 m, and an indelible mark was made on the floor with 
chalk for a starting and end point. Kinect (for Windows 
console with model No. 1517) was placed facing the 
marked walkway to capture the participants’ movements 
0.5 m from the endpoint. We used a laptop computer 
with Microsoft Kinect software installed, a stopwatch to 
take total time spent, a weighing scale (inter Ikea B.V. 
1999) to measure the body weight, and a height meter to 
measure the height.

The participants were asked to walk on the pre-mea-
sured walkway with markings on the ground to ensure 
evenness and accurate measurement of the parameters 
with the OGA. The number of steps, cadence, stride 
length, and step length were taken and recorded for 
analysis. The Microsoft Kinect was also used in captur-
ing the same gait parameters concurrently with OGA to 
ensure intra-subject reliability, considering that gait is 
affected by many factors, which include psychological, 

emotional, and physiological [38]. The readings of the 
Kinect were taken and saved on the computer for analy-
sis. Demographic information of the participants was 
also taken. 

The obtained data were summarized using descriptive 
statistics of Mean±SD. The independent t-test was used 
to compare gait parameters. In contrast, the Pearson cor-
relation, Cronbach α, and intra-class correlation were 
used to find correlations between the two gait analysis 
methods. The alpha level was set at P<0.05. SPSS soft-
ware, version 16 was used to analyze the data.

Results

The Mean±SD age, weight, height, and body mass in-
dex of the participants were 22.4±1.70 y, 64.4±9.01 kg, 
and 1.70±0.08 m, and 22.1±3.08 kg/m2, respectively. The 
general characteristics of the participants are presented 
in Table 1. The gait parameters readings are shown in Ta-
ble 2. The Mean±SD walk time, steps, cadence, velocity, 
and stride length were 8.07±1.39s, 14.0±2.96, 72.9±11.9 
steps/min, 0.8±0.13s and 0.77±0.13 m/steps count, re-
spectively. A comparison of Microsoft Kinect and OGA 
readings for step length, stride length, and walk speed is 
presented in Table 3. The step length reading obtained 
from Microsoft Kinect was significantly higher (P<0.05) 
than OGA, whereas stride length and walk speed ob-
tained from Microsoft Kinect were significantly lower 
(P<0.05) (Table 3).

Table 4 shows the result of the Cronbach α and intra-
class correlation between Kinect and OGA measures of 
step length, stride length, and walking speed. The result 
indicates a significant relationship between Microsoft 
Kinect and OGA measure of walking speed (P=0.001). 
Pearson product-moment correlation between Microsoft 
Kinect and OGA measures of step length was significant 
(P<0.05). In contrast, the correlation between Microsoft 
Kinect and OGA stride length measures was insignifi-
cant (P<0.05). There was a weak but significant positive 

Table 1. General characteristics of the participants

Variables Mean±SD  Minimum Maximum

Age (y)  22.3±1.67 19.00 28.00 

Weight (kg) 64.4±9.04 6.00 92.00

Height (cm) 1.71±0.08 1.50 1.89

BMI (kg/m2) 22.1±3.08 15.92 36.11

BMI: Body mass index; SD: Standard deviation.
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correlation between the step length of OGA and Micro-
soft Kinect (Figure 1). Also, the stride length of OGA 
and Microsoft Kinect showed a weak positive correla-
tion but were not significant (Figure 2). However, the 
walk speed correlation between OGA and Microsoft 
Kinect indicated a moderately significant (P<0.05) posi-
tive correlation (Figure 3). 

Discussion

This study compared the gait parameter readings of 
Microsoft Kinect, an innovative work built on the Mi-
crosoft Kinect Xbox 360, with the traditional OGA. 
Previous studies have used the Kinect system for physi-
cal rehabilitation, postural control, and gait analysis 
assessment [25-27, 30, 39]. This study found that step 

length readings of the Microsoft Kinect were signifi-
cantly higher than that of OGA. In contrast, stride length 
and walking speed readings from the Microsoft Kinect 
were significantly lower than that of OGA. The import 
of the finding of higher step length readings of Micro-
soft Kinect compared to OGA can be deduced from the 
report of Lim et al. [40]. They asserted that increased 
step length during gait demonstrated more involvement 
of the hip and knee extensors and lesser involvement 
from gravitational forces [40]. Therefore, it is conclu-
sive that gait assessment with Microsoft Kinect reveals 
more of the involvement of the hip and knee extensors 
during gait assessment than with OGA. On the other 
hand, the finding of this study that strides length and 
walking speed readings from the Microsoft Kinect was 
significantly lower than that of OGA is supported by an-

Table 3. Paired t-test comparison of Microsoft KinectTM and OGA in step length, stride length and walking speed of partici-
pants  

Variables
Mean±SD

t-cal P
Microsoft KinectTM OGA measure

Step length (m) 0.77±0.23 0.64±0.10 5.77 0.001**

Stride length (m) 0.80±0.31 1.27±0.19 -13.20 0.001**

Walking speed (m/s) 84.8±36.9 132.7±47.6 -12.03 0.001**

OGA: Observational gait analysis; SD: Standard deviation. **Significant.

Table 2. Gait parameters of the participants during the six meter walk

Variables Mean±SD Minimum Maximum  

Walking time (s) 8.07±1.39 5.00  12.00

Number of steps 14.00±2.96 8.00  26.00

Cadence (steps/min) 72.9±11.9 48.00 110.00

Velocity (m/s) 0.77±0.13 0.50 1.20

Actual walking stride length (m) 0.45±0.01  0.23  0.75

Table 4. Cronbach’s α and intra class correlation between Microsoft KinectTM and OGA measures of step length, stride length 
and walking speed of participants 

Variables Cronbach α ICC Lower Bound Upper Bound P

Step length 0.26 0.15 -0.05 0.34 0.08**

Stride length 0.01 0.01 -0.19 0.21 0.47** 

Walking speed 0.65 0.65 0.48 0.77 0.00**

ICC: Intra class correlation. **Significant.
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that Microsoft Kinect and OGA are similar in assessing 
gait parameters of step length and walk speed. This find-
ing is consistent with the report of previous studies that 
found a positive association in walking speed and step 
length between Microsoft Kinect and other gait assess-
ment tools [27, 42-45]. A recent study found excellent 
agreement in gait parameters between a 3D kinematic 
gait analysis and traditional walking [46]. Thus, it is be-
lieved that technological tools like the Microsoft Kinect 
may hold excellent promises for gait assessment in the 
clinical setting.

other study that found a significant association of higher 
step length with slower speed during gait analysis [41]. 
Hence, the finding of the present study on lower walking 
speed from Microsoft Kinect gait assessment compared 
to OGA is reasonable, given that the step length obtained 
from the Microsoft Kinect was higher than that obtained 
from OGA. 

Nevertheless, this study found a significant moderate 
positive correlation between OGA and Microsoft Kinect 
in walk speed and a significant weak positive correlation 
in step length. In other words, this study demonstrates 

Figure 1. Scatter plot diagram showing the correlation between microsoft kinect and OGA measures of the step length 
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Figure 2. Scatter plot diagram showing the correlation between microsoft kinect and OGA measures of the stride length
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Our observation suggests that Microsoft Kinect does 
not require high-level skills and experience in 3-D gait 
analysis as the software is easy to use. Assessment of 
movements in gait studies is usually recorded and ana-
lyzed through 3-D motion analysis technology, captur-
ing the trajectories of the joints and coordinates that 
requires highly specialized cameras [47-50]. The Micro-
soft Kinect proffers some advantages due to several rea-
sons. The first is the gaming design, for which no special 
experience is needed to operate it. Also, it works without 
external 3-D cameras and markers placed on the skin. 
Furthermore, setting up the Microsoft Kinect takes no 
time, even considering the time for booting the system, 
loading the software, and detecting the participant(s). Fi-
nally, the data obtained from the Microsoft Kinect are 
easily reproducible and objective. However, some pre-
vious studies have noted limitations with Kinect Xbox 
360 in gait assessment but have also proved it valid and 
reliable [27, 50-52]. The Kinect Xbox 360 readings may 
have some slight differences when repeated, resulting 
from intra-subject variability or instrument error [50]. 

This study affirms the relevance of OGA and Microsoft 
Kinect in gait analysis. Therefore, it is recommended 
that Microsoft Kinect’s potential in gait analysis be ex-
plored in health and disease as a diagnostic and outcome 
tool among clinicians involved in managing gait-related 
conditions, as the device can capture angles of the joints 
and deformities, such as vara or valga. 

Conclusion

The step length value of Microsoft Kinect was signifi-
cantly higher than the OGA value. In contrast, the stride 
length and walk speed values of Microsoft Kinect were 
significantly lower than OGA values. Walk speed and 
step length measured by Microsoft Kinect and OGA 
were positively correlated.
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