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The Effect of an XBOX Kinect Dance Intervention on the Affect of 
Sedentary University students
RC Gibson1, S Roopchand-Martin2, G Mason3

ABSTRACT

Objective: To explore the effect of a video game dance exercise programme on the affect 
of sedentary university students.
Method: A one-group pretest post-test design was used. Participants (n = 25) completed six 
weeks of training using the Just Dance 4 disc with the XBOX Kinect 360. The sessions started 
at 30 minutes of dance five days per week for the first two weeks followed by 45 minutes four 
days per week for the next two weeks and finishing at 60 minute sessions three days per week 
for the last two weeks. Affect was assessed pre- and post-intervention using the expanded ver-
sion of the Positive and Negative Affect Scale (PANAS-X).
Results: There was a significant increase in the general positive affect (p = 0.02) and a signifi-
cant decrease in the general negative affect (p < 0.01). There was also a significant reduction 
in all four of the basic negative emotions (fear, p = 0.03, hostility, p < 0.01; guilt, p = 0.01, sad-
ness, p < 0.01) on the scale whilst two of the three basic positive emotions improved (joviality, 
p < 0.01, self-assurance, p = 0.02). The participants also had significantly less shyness (p < 
0.01) and fatigue (p < 0.01) and more serenity (p = 0.02) post intervention. 
Conclusion: Videogame-based dance exercise was associated with a statistically significant 
increase in positive affect and a statistically significant decrease in negative affect among sed-
entary university students.
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Efecto de una Intervención de Baile Xbox Kinect sobre la Afectividad de 
Estudiantes Universitarios Sedentarios

RC Gibson1, S Roopchand-Martin2, G Mason3

RESUMEN

Objetivo: Explorar el efecto de un programa de ejercicios de baile de videojuegos sobre la 
afectividad de estudiantes universitarios sedentarios.
Diseño: Se usó un diseño de preprueba y postprueba con un grupo. Los participantes (n = 25) 
completaron seis semanas de entrenamiento usando el disco Just Dance 4 con la consola Xbox 
Kinect 360. Las sesiones comenzaron con 30 minutos de baile cinco días a la semana durante 
las dos primeras semanas, seguidas por 45 minutos cuatro días por semana en las dos semanas 
siguientes, y terminando con sesiones de 60 minutos tres días por semana durante las últimas 
dos semanas.
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Principales medidas de resultado: La afectividad se evaluó antes y después de la intervención 
mediante la versión expandida de la Escala de Afectos Positivos y Negativos (PANAS-X).
Resultados: Hubo un aumento significativo en el afecto positivo general (p = 0,02) y una 
disminución significativa en el afecto negativo general (p < 0,01). También hubo una reduc-
ción significativa de las cuatro emociones básicas negativas (miedo, p = 0.03; hostilidad, p < 
0.01; culpa p = 0.01; tristeza, p < 0.01) en la escala, mientras que dos de las tres emociones 
positivas básicas mejoraron (jovialidad, p < 0.01; seguridad en sí mismo, p = 0.02). Los par-
ticipantes también tuvieron significativamente menos timidez (p < 0.01) y fatiga (p < 0.01), y 
más serenidad (p= 0,02) posterior a la intervención. 
Conclusión: El ejercicio de baile basado en videojuegos se asoció con un aumento estadística-
mente significativo de los afectos positivos y una disminución estadísticamente significativa de 
los afectos negativos entre los estudiantes universitarios sedentarios.
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INTRODUCTION
Exergaming (also known as active video-gaming) is a 
method of inducing full body exercise through the use of 
video games. This mode of exercise is growing in pop-
ularity (1) and many studies have shown that some of 
these games meet the requirements for mild-to-moderate 
intensity exercise as outlined by the American College 
of Sports Medicine (2‒11). It is, therefore, possible that 
engaging in some exergaming activities might yield 
health benefits similar to those associated with tradition-
al physical exercise. 

The exploration of this possibility is important given 
the rising popularity of exergaming (1) and the low 
level of adherence by the general population to exercise 
recommendations (12, 13). The estimates of physical 
inactivity range from four to 84% in developed countries 
and 17 to 91% in developing ones (12, 13). In Jamaica, 
a developing country, 43% of females between the ages 
of 15 and 74 years were reported to be physically inac-
tive (14). If exergaming yields health benefits, then its 
popularity could make it an enticing option of physical 
exercise. 

The possible health benefits to be derived from exer-
gaming would include those that have been found to be 
associated with physical exercise in general. Areas of 
health that have been explored for an association with 
physical exercise have included both physical (12) and 
mental health (15‒19). Regular physical exercise has 
been clearly associated with benefits for the cardio-
vascular, musculoskeletal and neuromuscular systems 
(12). This has resulted in a position statement by the 
American College of Sports Medicine (ACSM) which 

recommends that adults who have no medical contrain-
dication engage in moderate-intensity aerobic physical 
activity for a minimum of 30 minutes a day, five days 
per week, or vigorous-intensity aerobic activity for 20 
minutes a day, three days per week in order to maintain 
their physical fitness and health (12). 

Whilst the physical benefits of exercise are well doc-
umented, reports on its psychological effects are not as 
clear (15). Researchers have explored various parame-
ters of the psychological outcomes of physical activities, 
some of which are the interrelated concepts of depres-
sion (17, 20), mood (18, 19) and affect (21, 22). All the 
three concepts address varying aspects of emotional 
well-being which has been found to be an important 
component of overall wellness (23). Of these psycho-
logical foci, affect gives the most holistic insight into the 
individual’s lived experiences. Unlike depression, which 
refers to the experience of sustained low mood and other 
accompanying symptoms such as diminished interest and 
energy (24), affect is broader as it encompasses both pos-
itive and negative experiences. Likewise, affect entails 
more of the complexities of shifting emotional responses 
rather than focussing on a dominant emotional tone as is 
the case for mood. Affect refers to the more immediate 
and often situational emotional experience of individu-
als as compared to mood which connotes an overall and 
more or less sustained feeling state (25). Therefore, an 
exploration of affect allows a deep and complex appreci-
ation of an individual’s internal emotional experiences. 
Frequent experiences of positive affect have been linked 
to confidence, optimism, effective coping and physical 
well-being (26). Therefore, people’s experiences that 
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enhance their positive affect are the harbingers of their 
emotional and physical wellness.

As for other psychological outcomes, research on 
the impact of physical activities on affect has been 
inconsistent. Studies on acute exercise and affect have 
demonstrated that high intensity exercise leads to an 
increase in negative affective states whilst lower inten-
sity exercise is associated with more positive affect 
(15, 21, 27, 28). In contrast, regular physical activities 
have been shown to be associated with positive affect 
(22). Besides the considerations of the type of exercise 
(acute or regular) and exercise intensity, other contex-
tual issues of physical activities are believed to mediate 
their effect on affect. One example is the extent to which 
personal goals related to exercise activities are set and 
achieved (29). Another is the presence of social engage-
ment while participating in physical activities (22). For 
example, the relationships and support systems that 
may develop through the social interactions in the con-
text of group physical activities have been identified as 
one of the possible mechanisms through which physical 
activity may have an impact on people’s psychological 
parameters (16). 

Compared with traditional physical exercise, fewer 
studies have looked at the psychological effects, includ-
ing affect, of exergaming. Russell and Newton (30) 
compared a single session of an interactive video game 
cycle ergometer exercise, traditional cycle ergometer 
exercise and playing a sedentary video game. They 
found that there were equal improvements in positive 
affect for both exercise groups whilst the group that 
played the sedentary video game had an increase in neg-
ative affect (30). In contrast, Douris et al (3) found that 
an acute bout of exergaming led to a decreased positive 
psychological well-being in young adults immediately 
after the gaming experience compared to the tradition-
al exercise. No studies were identified which explored 
the impact of regular sessions of exergaming on affect. 
There is therefore, no consensus on the effect of acute 
exergaming on affect and a dearth of investigations on 
the effect of regular exergaming on affect. In the current 
study, we attempted to focus on the latter issue.

While the observation of lower than recommended 
physical activity levels holds for all ages, college stu-
dents are a group for concern since their health status 
will determine the future burden on healthcare systems. 
Data in the United States of America have shown that 
approximately 51% of college students did not meet the 
minimum recommended levels of the physical activi-
ties for health benefits (31). The rate appears to be even 

higher in Jamaica as approximately 70% of the students 
surveyed at a major university exercised at levels below 
this minimum (32). Therefore, for our study, we focussed 
on sedentary university students and assessed the effect 
of six weeks of videogame-based dance training on their 
affect. We hypothesized that pre- and post-intervention 
comparisons would show this form of physical activi-
ties leading to an increased positive affect and a reduced 
negative affect. Such a finding would imply that regular 
exergaming could be an effective method of enhancing 
individuals’ general well-being.

METHODS

Data collection procedure and design
A one-group pre-test post-test experimental design 
was used to meet the objectives of this study after 
approval was obtained from the Ethics Committee of 
The University of the West Indies, Faculty of Medical 
Sciences, Mona. The participants were assigned subject 
numbers and one- week prior to the start of training the 
baseline assessments for their weights, heights and affect 
were obtained. The exercise programme was conducted 
in an indoor, air conditioned research laboratory located 
at the university. 

The XBOX Kinect 360 video-game console was 
used. It utilizes a camera to detect the player’s motion. 
There are several active games designed for this system; 
however, of particular interest for this study was the Just 
Dance 4 disc which allows the participants to engage 
in dance exercise as they follow the moves of a virtual 
instructor. During the gameplay, the participants are pro-
vided with ongoing intrinsic feedback which includes: 
visual, auditory, vestibular and somatosensory inputs. 
Extrinsic feedback is also provided as the participants 
can view their scores, as well as that of other players, 
immediately on the completion of each dance. During 
the dances, is also visual feedback which indicated how 
well one has mastered each dance move. The partici-
pants could engage in play on an individual basis or in 
small groups of up to four persons. The set-up of the 
gaming system allows the participants to set goals relat-
ed to mastery of the dance moves. 

The XBOX Kinect 360 system was connected to a 
multimedia projector and the images projected onto a 
screen that was 3.5 metres wide and 2.5 metres high. 
The participants were constrained to dancing in a space 
that was 3.5 metres by five metres. The camera for the 
Kinect system was placed directly in front of the partici-
pants so that their movements could be picked up and 
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the feedback on their performance could be provided by 
the gaming system. The Just Dance 4 disc was used for 
the intervention. The ‘shuffle’ mode was utilized which 
allowed for the gaming system to randomly select songs 
and maintain continuous play with no interruptions. 

Given that all the participants were assessed as sed-
entary, the time for the activity increased gradually over 
the intervention. For the first two weeks, the subjects 
were required to participate in only 30 minutes of dance 
in small groups of two to four subjects, five days per 
week (the equivalent of 150 minutes per week). This 
was deemed appropriate given the participants’ youth 
and health-status. The time was increased to 180 min-
utes per week for week-three onwards. For weeks 
three and four, their activity consisted of 45 minutes of 
dance, four days per week, and for weeks five and six, 
it was 60 minutes of dance, three days per week. The 
number of sessions, although not the overall exercise 
time, was reduced from week-four onwards in order to 
better accommodate the participants’ academic sched-
ules. During each session, their aerobic requirements 
ranged from mild-to-moderate. The subjects were asked 
to keep-up with the dances as best as they could. If they 
needed a break they were told to just march on the spot 
until they could resume dancing. 

Participants
The participants were recruited from the student popula-
tion of the University through the classroom presentations 
done by one of the researchers. A sample of convenience 
was used whereby, the first 32 participants who met the 
criteria for participation, were included. This number 
represented an over-sampling of the population of inter-
est in order to safeguard against the possible attrition of 
the participants. Sample size calculations had indicated 
that, based on the paired t-test with a two-sided alpha of 
0.05, a sample size of 26 would have been sufficient to 
demonstrate an effect size of 0.8 with statistical power 
of 80% (33). 

The participants were included if they were aged 18 
to 30 years; if their activity level over the previous six 
weeks was below the minimum recommendation of the 
ACSM and they were not engaged in aerobic exercise 
on a regular basis (ie, three days per week for the last 
six weeks); if they were deemed healthy to exercise 
according to the physical activity readiness question-
naire (PAR-Q); and if they gave written consent to 
participate. The participants with any orthopaedic inju-
ries for which dancing was a contraindication were 
excluded. Also excluded were persons with symptomatic 

cardiopulmonary conditions including: asthma, persons 
with rheumatological and neurological disorders and 
balance or visual impairments.

Twenty-five of the 32 participants completed the 
study. The main reason for withdrawal from the study 
was the competing demands with their academic 
activities related to their course of study at the 
university. The majority of the sample was females 
(92%); the mean age was 21.04 years (SD = 2.38 
years); and the mean body mass index was 25.78 (SD = 
5.87). All the participants were enrolled in the same 
programme of study in the Faculty of Medical Sciences 
but were from different year groups. 
Measures
Affect was assessed with the positive and negative affect 
scale expanded form [PANAS-X] (34). The instrument 
consists of 60-word items that describe different feelings 
and emotions. The participants were asked to rate the 
degree to which they had each of the feelings described 
in the previous week. Rating was done on a five-point 
Likert scale (1 = very slightly or not at all, 5 = extremely). 
Specific items were summed up to produce 13 subscale 
scores. These included the scores for general negative 
affect, general positive affect, basic negative emotions 
(fear, hostility, guilt, sadness), basic positive emotions 
(joviality, self-assurance, attentiveness) and other affec-
tive states (shyness, serenity, fatigue, surprise). Higher 
scores indicated a greater level of the affective state rel-
evant to the subscale. 

The reliability coefficients (coefficient alphas) 
for both the general positive affect and general nega-
tive affect subscales have been found to be high, with 
values ranging from 0.85 to 0.90 on the former and 
from 0.83 to 0.90 on the latter (34). The coefficient 
alphas obtained from the baseline assessment of the 
participants’ affect in the current study were 0.87 for 
the general negative affect subscale and 0.88 for the 
general positive affect subscale. A fair level of validity 
has been inferred from the high positive correlations 
of the original negative affect subscale with measures 
of distress, dysfunction and depression as well as the 
negative correlations of the original positive affect sub-
scale with these measures (35). 

Statistical analyses
Mean scores for each subscale were calculated and the 
paired t-test was used to determine whether there were 
significant changes in the subjects’ affect. All the statisti-
cal analyses were conducted with the statistical package 
for the social sciences [SPSS] (Version 18).
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RESULTS
At the end of the six-week intervention, there was a sig-
nificant increase in the general positive affect (p = 0.02) 
and a significant decrease in the general negative affect 
(p < 0.01) [Table 1]. 

Table 1:  Changes in positive and negative affect scale expanded form scores 
after dance exercise training with XBOX kinect

PANAS-X subscale Mean change 
(final – initial 

score)

SD 95% CI p

General negative affect -4.28 5.37 -6.49 – -2.07 < 0.01
General positive affect 2.88 5.68 0.53 – 5.23 0.02
Basic negative emotion
Fear -1.36 2.93 -2.57 – -0.15 0.03
Hostility -3.36 3.89 -4.97 – -1.75 < 0.01
Guilt -2.64 4.54 -4.51 – -0.77 0.01
Sadness -3.44 4.52 -5.31 – -1.57 < 0.01
Basic positive emotion
Joviality 3.24 4.68 1.31 – 5.17 < 0.01
Self-assurance 1.96 4.04 0.29 – 3.63 0.02
Attentiveness 0.04 2.35 -0.93 – 1.01 0.93
Other affective states
Shyness -2.2 2.78 -3.35 – -1.05 < 0.01
Serenity 1.32 2.75 0.19 – 2.45 0.02
Fatigue -3.76 5.23 -5.92 – -1.60 < 0.01
Surprise -0.08 3.00 -1.32 – 1.16 0.90

PANAS-X: The Positive and Negative Affect Schedule; SD: standard 
deviation

There was also a significant reduction on all of the basic 
negative emotion subscales: (fear, p = 0.03; hostility, p 
< 0.01, guilt, p = 0.01 and sadness, p < 0.01). For the 
basic positive emotion subscales, there were significant 
increases in joviality (p < 0.01) and self-assurance (p = 
0.02) scores, but no change in attentiveness. There was 
significantly less shyness (p < 0.01) and fatigue (p < 
0.01) at the end of the six weeks and significantly more 
serenity (p = 0.02). There was no significant change in 
the surprise scores. 

DISCUSSION
Among the literature on exergaming and affect, the 
methodology of the current study is unique because of 
its focus on regular exergaming activity, as most of the 
previous research considered only single sessions of 
exergaming activity. In addition, both before and after 
the six-week intervention, the participants reported on 
their affective experiences over the preceding week, 
thus, giving a perspective on their sustained effect of 
regular physical exercise on their affect, as opposed to 

the more immediate effects typically probed in previous 
research. When the measures at the baseline and after six 
weeks of regular exergaming were compared, the par-
ticipants had significantly higher levels of positive affect 
and significantly lower levels of negative affect after the 
exposure to regular exergaming. This is suggestive of 
the sustained mental health benefits they derived from 
the structured and regular participation in exergaming. 
This modality of physical exercise may therefore, rep-
resent an important option for promoting mental health 
and wellness, especially among youths given the pre-
vailing popularity of this activity among this population. 

The increases in positive affect and decreases in neg-
ative affect which were observed are highly desirable 
given the broader implications for quality of life and 
general well-being (26). Although the observed associa-
tion between positive affect and exergaming may seem 
intuitive and entirely predictable, it is important to bear 
in mind that the seemingly intuitive linkage between 
physical exercise and affect has not always been borne 
out in research. This is illustrated by a previous study on 
exergaming (3) which found an associated decrease in 
positive affect. Of note, the design of that study allowed 
the measurement of affect only immediately after a single 
session of exergaming, as opposed to after several weeks 
of regular exergaming as in the current study. Although 
strong inferences cannot be made on the basis of these 
two studies in isolation, together their findings suggest 
the possibility that in the short term, ie after a single ses-
sion, exergaming may sometimes result in a decrease in 
positive affect but in the long term an increase in posi-
tive affect is more likely. 

These temporal differences in affective changes may 
be related to the gradual mastery of the specific motor 
skills necessary for the successful execution of the exer-
gaming programmes. Initially, there might be a decrease 
in positive affect because of challenges with acquiring 
new skills. However, subsequently this may give way 
to an increase in positive affect as these new skills are 
mastered. The instant feedback provided to exergaming 
participants is likely to greatly facilitate their modelling 
and acquisition of new motor skills. Thus, exergaming, 
in comparison with conventional methods of physical 
exercise may; promote more rapid learning, leading to a 
greater sense of achievement and consequently to higher 
levels of positive affect.

The extent to which our hypothesis about temporal 
differences in affective changes related to exergaming 
is true, can only be determined with further research. 
The same is true for determining what other specific 



Gibson et al 639

elements of the complex phenomenon of exergaming 
might contribute to the observed increases in positive 
affect. Some possibilities are potential mediating factors 
identified by previous research on traditional exercise 
such as the intensity of the exercise (15) and the level of 
social engagement with which the activity is associated 
(22). Based on our own observations of the participants 
of this study, social engagement assessment could 
include the level of camaraderie among exergamers and 
the sense of competition which exergaming as a group 
activity might engender. Identifying these factors would 
help in informing the recommendations for participation 
in physical activity to confer mental health benefits.

It is tempting to conclude that the overall experience 
of exergaming in a group has well-defined mental health 
benefits. However, caution must be taken with this inter-
pretation of the findings of the study. Not all exergaming 
programmes will have the same combination of factors 
that might be mediating the production of a positive 
affect. For example, the “Free Run” programme used 
in the research of Douris et al (3) provides a different 
kind of experience from the dancing programme used in 
the current study. This is, in fact, also another possible 
explanation for the difference in the findings between 
these two studies. It also underlines the need to be cir-
cumspect in formulating conclusions about exergaming 
based on the findings related to a specific type of activity 
from a very heterogeneous group of game programmes.

On the basis of our findings, and the identified limi-
tations, the way forward with further research should 
incorporate appropriate comparison groups (eg persons 
engaging in conventional physical exercise, exergaming 
outside of a group setting and participating in differ-
ent modalities of exergaming). In the interim, it would 
appear that regularly scheduled dance-based exergam-
ing group activities are associated with positive affect 
and should be a useful strategy for enhancing mental and 
general well-being.

CONCLUSION
This study has shown that a group-based active vid-
eogaming exercise training programme can have a 
positive impact on the affect of sedentary university 
students. 
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