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RESEARCH ARTICLE

Validity and reliability of the Kinovea program
in obtaining angles and distances using
coordinates in 4 perspectives

Albert Puig-Divi', Carles Escalona-Marfil »2**, Josep Maria Padullés-Riu®,
Albert Busquets®, Xavier Padullés-Chando?, Daniel Marcos-Ruiz®

1 Blanquerna School of Health Sciences—Ramon Llull University, Barcelona, Catalunya, Spain, 2 Facultat
de Ciéncies de la Salut de Manresa, Universitat de Vic-Universitat Central de Catalunya, Manresa
(Barcelona), Catalunya, Spain, 3 Department of Physical Therapy, EUSES-University of Girona, Salt
(Girona), Catalunya, Spain, 4 National Institute of Physical Education of Catalonia INEFC, Barcelona,
Catalunya, Spain

* cescalona@umanresa.cat, carlesescalona@gmail.com

Abstract

An objective analysis of the human movement can help both clinical assessment and sports
performance. Kinovea is a free 2D motion analysis software that can be used to measure
kinematic parameters. This low-cost technology has been used in sports sciences, as well
as in the clinical and research fields. One interesting tool is that it can measure an object (or
person) passing in front of the camera, taking into account the perspective between the
camera and the recorded object. Although it has been validated as a tool to assess time-re-
lated variables, few studies assessed its validity compared to a Gold Standard; furthermore,
its reliability in different perspectives has not been previously assessed. The main objective
of this study is to determine the validity of the Kinovea software compared to AutoCAD, and
its intra and inter-rater reliability in obtaining coordinates data; a second objective is to com-
pare their results at 4 different perspectives (90°, 757, 60" and 45°) and to assess the inter
and intra rater reliability at each perspective. For this purpose, a wire structure figure in the
shape of a human lower limb was designed and measured in AutoCAD; it was then recorded
during a pendular motion with a video-camera placed at distance of 5 m and analyzed with
Kinovea in the 4 perspectives (90°, 75°, 60° and 45°). Each frame was examined by three
observers who made two attempts. A multiple approach was applied involving the analysis
of the systematic error, with a two-way ANOVA 2x4; the relative reliability with Intraclass
Correlation Coefficient (ICC) and the Coefficient of Variance (CV) (95% confidence interval);
and the absolute reliability with the Standard Error (SE). The results indicate that the Kino-
vea software is a valid and reliable tool that is able to measure accurately at distances up to
5 m from the object and at an angle range of 90°—45°. Nevertheless, for optimum results an
angle of 90" is suggested.
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Validity, reliability and usefulness of smartphone and kinovea motion
analysis software for direct measurement of vertical jump height

Basilio Pueo’, Alfonso Penichet-Tomas, Jose Manuel Jimenez-Olmedo

Physical Education and Sports, University of Alicante, Spain

ARTICLE INFO ABSTRACT

Keywords: Jumping is a simple exercise determined by several biomechanical and physiological factors. Measures of ver-

Instrument tical jump height are common and easy to administer tests of lower limb muscle power that are carried out with

Couqler@ovemenljump several types of equipment. This study aimed to validate and address the usefulness of the combination of

Application smartphone and computer-based applications (Smartphone-Kinovea) against a laboratory-based Motion Capture

::::o"m"ce System. One hundred and twelve healthy adults performed three maximal-effort countermovement jumps each.

Lovwes i Both instruments measured the heights of the 336 trials concurrently while tracking the excursion of the body
center of gravity. The vertical velocity at take-off v, and the impulse J were computed with jump height h
measures. Intraclass correlation coefficient (ICC) results indicated very high agreement for h and v, (0.985) and
almost perfect agreement for J (0.997), and Cronbach's a=0.99. Low mean differences were observed between
instruments for h: -0.22 + 1.15 cm, v,,: -0.01 = 0.04 m/s, and J: -0.56 + 2.92 Ns, all p<0.01. The smallest
worthwhile change (SWC) and the typical error of measurement (SEM) were 1.34 ¢m, 0.81 cm for h; 1.15 m/s,
0.03 m/s for v, and 2.93 Ns, 2.25 Ns for J, so the usefulness of the method is established (SWC/SEM > 1). Bland-
Altman plots showed very low mean systematic bias + random errors (-0.22 * 2.25 cm; -0.01 = 0.08 m/s;
-0.56 + 5.73 Ns), without association between their magnitudes (*=0.005, r*=0.005, r*=0.001). Finally,
very high to practically perfect correlation between isntruments were observed (r = 0.985; r = 0.986;
r = 0.997). Our results suggest that the Smartphone-Kinovea method is a valid and reliable, low-cost instrument
to monitor changes in jump performance in a healthy, active population diverse in gender and physical con-
dition.
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CLINICAL TECHNICAL NOTE

Concurrent validity and reliability of two-dimensional video
analysis of hip and knee joint motion during mechanical
lifting

Beth S Norris &, PT, OCS, PhD & Sharon L Olson &, PT, PhD

-530 | Accepted 13 Oct 2010, Published online: 15 May 2011

66 Cite this article https://doi.org/10.3109/09593985.2010.533745

Read this article

B Full Article [z) Figures & data & References &6 Citations Ll Metrics & Reprints & Permissions m

Abstract

Movement patterns used during mechanical lifting are usually assessed subjectively by clinicians as a stoop
or squat based on visual estimation of joint motion and position. Two-dimensional (2D) video analysis has

the potential to objectively measure joint motion during a mechanical lifting task. This study investigated

concurrent validity, intrarater, interrater, and test-retest reliability of 2D video analysis using Dartfish

software for the measurement of sagittal plane angles at the hip and knee during mechanical lifting.
Fifteen healthy female participants (mean age 27.1 + 7.1 years) were recruited to perform mechanical lifting
on 2 separate test days. Concurrent validity was determined by comparing 2D derived hip and knee flexion
angles to goniometric measures. Intrarater and interrater reliability of the 2D kinematic procedures was
determined by using examiners with varying experience in the use of Dartfish software. Between-day test-
retest reliability of hip and knee 2D kinematics during mechanical lifting was assessed. Concurrent validity
of 2D angle analysis using Dartfish software was supported by high correlations (Pearson r 2 0.95) and
nonsignificant differences between 2D and goniometric measures of sagittal plane hip and knee motion.
Both intrarater and interrater reliability values of hip and knee flexion angles were excellent (ICC>0.91).
ICCs for test-retest reliability were 0.79 and 0.91 for hip and knee flexion, respectively. These findings and

the ease of data capture using this system provide support for the clinical utility of 2D video analysis to

provide objective measures of movement patterns at the hip and knee during a dynamic functional task.



Descriptive Report

Inter-rater reliability of Dartfish™ movement analysis
software for measuring maximum flexion and extension at the
hip and knee in older adults with osteoporosis and osteopenia

Tyler Allen MSc(PT), Zachary Hollingham MSc(PT), James MacWhirter MSc(PT), Mark Welsh MSc(PT), Ahmed Negm MD, MSc, PhD Candidate,
Jonathan D. Adachi MD, FRCPC (2 & ...show all
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ABSTRACT

Various methods are used to measure hip and knee joint motion angles; however, their use is often limited Related
elated re

by cost or inability to measure dynamic movements. The assessment of movement patterns is clinically
useful in individuals with osteoporosis (OP) and osteopenia (OPe) through its potential to optimize fracture Eecpisaisd
risk assessment. This study evaluates the inter-rater reliability of using Dartfish™ 2-D Motion Analysis

Software to measure maximum flexion and extension angles at the hip and knee in individuals with OP or Concurrent
dimensional

OPe while performing five tasks of the Safe Functional Motion test. Twelve participants were videotaped oo

performing the pour, footwear, newspaper, sweep, and sit-to-floor tasks. Five raters used Dartfish™ to
Beth S Norris|

analyze maximum flexion and extension angles at the hip and knee, and an intra-class correlation Physiotherapy

coefficients (ICC) and SEM were calculated for each measurement. In all five tasks, ICC and SEM values Published onlir

ranged from 0.23 to 0.95, and 1.75 to 11.54 degrees, respectively, with maximum knee flexion angles

generally having higher ICC, and lower SEM point estimates. The results indicate that Dartfish™

measurements of maximum knee flexion angles in uniplanar tasks demonstrate a moderate to excellent
degree of inter-rater reliability, while measurements at the hip joint should be used with caution. Given that
the results of this study display moderate to excellent reliability, they lay the groundwork for future research
aimed at determining the validity of these measurements. Such research would help to further develop the
base of evidence surrounding the usefulness of Dartfish™ Motion Analysis in fracture risk analysis among

individuals with OP.
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