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Abstract
Video  games  have  become  increasingly  popular  in  our  society.  More  and  more  new 
manufactured games include real physical activity. Because of this, the aim of the following 
study  is  to  investigate  whether  playing  Nintendo  Wii  Sports  has  an  effect  on  selected 
aspects  of  health  promotion.  The  subject  of  this  study  is  the  boxing  game  within  the 
Nintendo  Wii  Sports  bundle.  Fifteen  sport  science  students  (eight  males  and  seven 
females, M (age) = 24 + 1.69 years) took part in the study. To measure the physical activity 
level while playing, the students were attached with five accelerometers (two right above 
the ankles, two right above the wrists, and one at the right hip) plus one Heart rate sensor 
on  the  chest.  The  students  were  videotaped  using  two  cameras  simultaneously.  The 
participants completed a questionnaire relating to health aspects and immediate gaming 
experience right  after  playing  the  game.  The result  of  this  study  shows  that  there  are 
indications of a positive effect for energy expenditure (average EE = 8.27 kJ/ min.) while 
playing the Nintendo Wii Sports boxing game. There is a positive tendency that this video 
game  might  lead  to  a  healthy  lifestyle  and  health  promotion  for  sedentary  individuals 
regarding the findings.
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Introduction

Media  and technology, especially computer and video games, have become part of the 
21st century life (Bausch et al., 2008; Daley, 2009; Papastergiou et al., 2009). The so called 
exergames  are  proclaimed  to  be the  next  generation  of  video  games due  to  containing 
exercise via game play and user interface, leaving sedentary digital games behind (Yang et 
al.,  2008).  “These  games  [...]  involve  the  player  in  dance,  aerobics,  kick-boxing,  sports 
moves, martial arts, virtual window washing, or other forms of physical activity and exertion 
as  the way  to  interact  within  the  game” (Liebermann,  2006)  or  simply  “games that  also 
provide exercise” (Kretschmann, 2010). Among exergames, a couple of specific platforms 
and games have been in the focus of research, most of them covering DDR (Dance Dance 
Revolution) (Sell et al., 2007; Tan et al., 2002; Unnithan et al., 2006), Sony EyeToy (Rand et 
al., 2008; Larssen et al., 2004; Yavuzer et al., 2008), and/ or Nintendo Wii (Bausch et al., 
2008; Graves et al., 2007; Graves et al., 2008) and its recent extension Wii Balance Board 
(Graves et al.,  2010;  Miyachi et  al.,  2010; Nitz et al.,  2009. High media presence of the 
Nintendo Wii console, that is the best selling exergame console in the market, leads to the 
main question whether  the Nintendo Wii console can seriously be considered to being a 
factor for healthy behavior and/ or health promotion in general.

Previous studies focused on a certain aspect of health promotion in exergames, namely 
energy expenditure  (EE).  Graf  et  al.  (2009)  reported an average EE of  12  kJ/  min  that 
coincides with the results of Graves et al. (2007) (average EE = 12.1 kJ/ min). Porcari et al. 
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(2009) found lower average EE (average EE = 7.2 kJ/ min1) compared to the other results, 
but  still  high enough to match the  ACSM recommendations (American College of  Sports 
Medicine,  2005).  Different  studies  found  positive  results  as  well,  but  reported  different 
measure categories (MET, VO2) (Barkley & Penko, 2009; Bausch et al., 2008; Graves et al., 
2007; Miyachi et al., 2010; Penko and Barkley, 2010).2 Their results suggest that the average 
MET level  associated  with  playing  Wii  Sports  Boxing  is  great  enough  to  be  considered 
moderate-vigorous physical  activity  (MVPA)  (Penko & Barkley,  2010;  Trost  et  al.,  2002). 
Nonetheless, negative result by Willems and Bond (2009) has to be reported. Their study of 
combined Wii Sports tennis, boxing, and bowling for ten minutes each, reported significantly 
less  EE  compared  to  brisk  treadmill  walking  for  each  game.  Therefore  the  observed 
exergaming activity did not meet guidelines for physical activity of moderate intensity.

Multiple methods were used and diverse games were analyzed, but there is no empirical 
evidence of player’s perceptions after gaming at all. Hence, this study focuses the Nintendo 
Wii Sports bundle, which features the sports baseball, bowling, boxing, golf, and tennis. The 
boxing game is selected to be the main focus because previous studies point toward the 
boxing game being the most physically exerting one compared to the others (Bausch et al., 
2008; Graves et al., 2007; Graves et al. 2008; Porcari et al., 2009; Willems & Bond, 2009). 
Player’s EE and motion, and sport experts’ perceptions after playing were investigated.

Measuring physical activity using different devices and approaches might give an insight 
of EE and the amount of physical activity while playing the boxing game, test whether they 
are high enough to be a health promoting aspect (American College of Sports Medicine, 
2005), and validate previous findings. Using multiple accelerometers might be appropriate to 
predict  the  amount  of  physical  activity  compared  to  more  “objective”  EE  measurement 
(Graves  et  al.,  2008).  Additionally,  motion  quality  can  be  observed  by  expert  raters  to 
analyze  its  amount.  The game-play  of  the  Wii  Sports  boxing  game forces the player  to 
perform in a certain extent of motion that is much above the other games included in the 
bundle.  Motion  observation  might  provide  information  about  player’s  motor  performance. 
Moreover, the relevance of the Wii console for motivation towards physical activity and being 
worth of considered to be a health promoting “gadget” will be examined by asking experts in 
the field of sport, namely sport science students.

Methods

Participants and setting

For this cross-sectional study, a convenience sample of fifteen participants (seven female, 
eight male sport science students) in between the first and the thirteenth semester (M (semester) 

= 5.4 + 3.14) of the University of Stuttgart (Germany) aged from 22 to 26 years, participated 
in the study (Table 1). Participants were recruited randomly during the day of study. None of 
the participants owned or regularly played Nintendo Wii. All male students and two female 
students  had  previous  experience  playing  computer  or  console  games.  There  was  a 
significant difference between males and females in previous gaming experience (p = 0.001). 
This result confirms the prejudice that males are more likely to have gaming experience than 
females. Several surveys report that the majority of computer- and video-gamers are males 
(e.g. Nielsen Entertainment, 2006). However, latest reports show an increasing number of 
female gamers that almost match the number of male ones, e.g. women comprise 40 percent 
of gamers in the USA (Entertainment Software Association, 2008). 

All  participants  were  highly  competent  at  sports;  they  performed  sports  at  university 
regularly within their studies (M (doing sports) = 2.4 + 2.53 hours/ week) or during leisure time (M 
(doing sports)  = 6.53 + 3.11 hours/ week). There was a significant difference between males and 
females in age (p < 0.05) and body mass index (BMI) (p < 0.05).
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Table 1. Descriptive statistics of study sample (+ SD).

M 
(group, n = 15)

M 
(males, n = 8)

M 
(females, n = 7)

Age (years) 24.00 +1.69 24.86 + 1.46 23.00 + 1.41
Height (cm) 173.27 + 7.45 177.13 + 6.56 168.86 + 6.07
Body mass (kg) 68.13 + 8.28 73.00 + 8.11 62.57 + 3.95
BMI (kg m-2) 22.62 + 1.25 23.21 + 1.15 21.95 + 0.93

Students had to play the Nintendo Wii Sports boxing game against three different virtual 
CPU-controlled opponents (altogether three fights). A fight is won when one of the virtual 
competitors  wins  two  of  three rounds;  so  the  maximum duration  of  one fight  was  three 
rounds. Playing time was therefore defined by a semantic unit, and not by a predefined time 
period.

Energy expenditure and heart rate

ActiHeart (Cambridge Neurotechnology Ltd., Papworth, Cambridge, UK) measures heart 
rate (HR) and heart rate variability (HRV) combined by means of motion sensors. Thereby it 
is possible to validly measure EE (Corder et al., 2005, Crawlea, 2003). The ActiHeart device 
was attached to participants via two ECG electrodes on the chest (Figure 1). ActiHeart was 
set  to  record  HR  in  short-term  recording  mode  continuously  over  15-seconds  epochs. 
Recorded  data  was  analyzed  using  ActiHeart  software  (Version  4.032,  Cambridge 
Neurotechnology Ltd., Papworth, Cambridge, UK).

Figure 1. AcitHeart set-up (Crawlea, 2003).

Accelerometry

Upgrading the approach of Graves et al. (2008), who used ActiGraph accelerometers for 
wrist and hip measurement, altogether five uniaxial ActiGraph (GT1M, Pensacola, FL, USA) 
accelerometers were used (Figure 2). Two ActiGraphs were fixed right above the right and 
left wrist, another two ActiGraphs right above the right and left ankle. One ActiGraph was 
fixed  at  the  right  hip,  which  is  the  standardized  position  due  to  sensitivity  to  vertical 
accelerations (ActiGraph, 2009; Rowlands, 2007). The ActiGraphs were fixed via smaller or 
bigger  straps depending on their  respective position.  The ActiGraphs were  set  to record 
activity  in  3-seconds  epochs.  Data  was  uploaded  after  each  trial  and  analyzed  using 
ActiGraph software (Version 4.1.0, ActiGraph Ltd., Pensacola, FL, USA).
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Figure 2. ActiGraph set-up.

Motion observation

Participants’  motions were videotaped while  playing. Two video cameras from different 
angles (frontal and sagittal view) were used (Figure 3). Video data was evaluated with the 
help of an observation chart, coded according to Likert scale (1 = no motion; 5 = very high 
amount of motion). Extremities and hip were evaluated separately.  The observation chart 
was used for each round of the boxing game. Therefore, three charts were filled out for each 
participant. Three raters analyzed video data, so that every rater filled out from six to nine 
observation  charts  for  each  participant,  depending  on  participants’  round  success  and 
playing time. All raters were graduate students (BA) of the MA program “Exercise science: 
health promotion” at the Department of Sport and Exercise Science, University of Stuttgart, 
Germany.

Retrospective video data analysis makes sure that participants’ motions can be reviewed 
as often as needed by the rater. Moreover, the rater can focus on specific observation tasks 
with each iteration and is therefore not overstrained with observing all  chart  items at the 
same time (Gottdiener, 1979; Lees, 2002).

Figure 3. Video camera set-up.

Student perceptions

The participants completed a questionnaire right after playing the game. The first part of 
the questionnaire determined individual and anthropometry data. The second part contained 
questions about Nintendo Wii Sports and the boxing game itself,  its relation to real sport 
activities  and  its  influence  on  motivation  to  encourage  physical  activity  in  real  life.  The 
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questionnaire contained a total of eight dimensions/ subscales (motivation for being more 
physically active during leisure time; physical exertion in general; physical exertion compared 
to real sports; health promotion; sedentary individuals; subjective well-being; replacement for  
real sports; purchase recommendation), each consisting of three items. Items were scaled 
using a 5-point Likert scale (1 = strongly disagree; 5 = strongly agree). 

Results

Energy expenditure and heart rate

Values for EE, HR, and playing time are presented in Table 2. The relationship between 
measured EE and HR was significant (r = 0.75, p < 0.01). This result was to be expected due 
to metabolic dependence of HR and EE (Meijer et al., 1989). Playing the Nintendo Wii Sports 
boxing game significantly increased predicted EE above resting EE (p < 0.001). The game 
also significantly increased HR during exercise above HR at rest (p < 0.001). Thus, physical 
exposure while playing is high enough to be described as physical activity that differs from 
resting.

Table 2. EE, HR, and playing time (+ SD).

M
(group, n=15)

M
(males, n=8)

M
(females, n=7)

EE (kJ min-1) 8.27 + 7.48 10.24 + 9.38 6.02 + 4.21
HR (beats min -1) 110.98 + 28.00 111.90 + 25.73 100.79 + 28.81
Playing time (min) 10.75 + 2.79 9.50 + 1.63 12.18 + 3.26

Accelerometry

Activity data is shown in Table 3. Activity counts from left wrist correlated with counts from 
right wrist on a significant level (r = 0.58, p < 0.05). This result was to be expected because 
the  Wii  Sports  boxing  game-play  requires  both  arms.  Counts  from right  wrist  correlated 
moderately with counts from right ankle on a high significance level (r = 0.66, p < 0.01). This 
result might be explained by the fact that right-handed people tend to be also right-footed 
(Oldfield, 1971), leading to be more physically active with their right leg while exercising. All 
students, except for one, were right-handed. There was no significant difference between 
right wrist and left wrist counts. There was also no significant difference between right ankle 
and left ankle counts. These results suggest that the game-play of the Wii Sports boxing 
game  requires  left  and  right  (lower  and  upper)  extremities  motion  in  equal  or  at  least 
comparable amount. Reviewing the videos, participants tended to have a higher amount of 
motion for the right foot while punching with the right arm compared to motion for the left foot 
while punching with the left arm.

Among multiple-measure models, the 5-measure model (left and right hand, hip, left and 
right  foot  counts)  appears  to  be best  at  explaining  the  variance  in  EE (Table  4).  Thus, 
upgrading the approach of Graves et al. (2008) was successful.
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Table 3. Measured motion (+ SD).

M
(group, n = 15)

(counts)

M
(males, n = 8)

(counts)

M
(females, n = 7)

(counts)
Left wrist 9179.41 + 3092.67 ‡§ 9320.46 + 3419.5 9018.20 + 2935.77
Right wrist 10035.22 + 3629.61 ‡§ 11716.60 + 3734.87 8113.64 + 2527.47
Hip 472.63 + 296.95 *†‡ 453.94 + 183.20 494.00 + 406.93
Left ankle 470.50 + 319.11 *† 592.25 + 359.79 331.36 + 210.31
Right ankle 600.08 + 443.67 *† 726.79 + 466.37 455.27 + 399.63
* different from left wrist (group), p < 0.001;  † different from right wrist (group) p < 
0.001;  ‡  different  from left  ankle  (group),  p  <  0.001;  §  different  from right  ankle 
(group), p < 0.001

Table 4. Prediction equations (ActiGraph counts) for EE.

Model/ Predictors 
(EE equations) R2 SEE

LF 0.58 5.06

LF + RF 0.73 4.21

LH + LF 0.56 5.30

RH + LF 0.58 5.24

H + LH + RH + LF 0.67 5.07

H + RH + LF 0.67 4.85
H + LH + RH + LF + 
RF 0.83 3.80

LF = left foot counts; RF = right foot counts; 
H = hip counts; LH = left hand counts; RH = 
right hand counts

Motion observation

To examine interrater reliability, interclass correlation coefficents (ICC) (Shrout & Fleiss, 
1979) were calculated. First, means of all rounds of the three fights were calculated for each 
participant. Then, means of the three raters’ calculated fight means were calculated (Table 
5), providing the basis for ICC calculations. Observation charts showed a high ICC value 
(ICC = 0.77, p < 0.05). ICC < 0.4 represents poor reliability, 0.4 ≤ ICC ≤ 0.75 represents fair 
to good reliability, and ICC > 0.75 represents excellent reliability (Fleiss, 1986).

Activity counts from right wrist correlated significantly with observed motion of right wrist (r 
= 0.7, p < 0.05). Counts from left wrist correlated significantly with observed motion of right 
wrist (r = 0.63, p < 0.05), left wrist (r = 0.61, p < 0.05), and right ankle (r = 0.52, p < 0.05). 
Counts from left ankle correlated significantly with observed motion of left ankle (r = 0.61, p < 
0.05), HR (r = 0.59, p < 0.05), and EE (r = 0.76, p < 0.05). Counts from right ankle correlated 
significantly with observed motion of right ankle only (r = 0.52, p < 0.05). Activity counts from 
hip and measured EE correlated significantly with observed overall-motion (r  = 0.55, p < 
0.05).

Calculated correlations point  to appropriateness of  the observation-chart  method.  Only 
extremity ratings diverge slightly from objective accelerometry data. Thus, the observation 
chart gives a good rating for the amount of physical activity. It can therefore support objective 
measurement, providing an option for quick-rating purposes. However, the observation chart 
can only serve as an addition and can’t replace objective measurement by accelorometers 
and HR sensors.
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Table 5. Observed motion (+ SD).

M
(group, n = 15)

M
(males, n = 8)

M
(females, n = 7)

Overall 3.62 + 0.81 *†‡ § 3.62 + 0.93 3.62 + 0.71
Left wrist 4.29 + 0.79 ‡§ 4.17 + 0.82 4.43 + 0.79
Right wrist 4.40 + 0.58 ‡§ 4.54 + 0.50 4.24 + 0.57
Hip 2.50 + 0.89 *†‡§ 2.30 + 1.00 2.76 + 0.71
Left ankle 1.71 + 0.93 *† 1.83 + 1.11 1.57 + 0.74
Right ankle 1.89  + 0.89 *† 1.83 + 1.10 2.00 + 0.68
* different from left  wrist  (group), p < 0.001;  †  different from right 
wrist (group), p < 0.001; ‡ different from left ankle (group), p < 0.001; 
§ different from right ankle (group), p < 0.002

Student perceptions

Questionnaire results are shown in Table 6. Playing time, gender, and measured EE had 
no significant  relation  with  any dimension/  subscale.  There was  no significant  difference 
between sexes.

Table 6. Student perceptions (+ SD).

Dimension/ Subscale Example item M Cronbach’s α

Motivation for being more 
physically active during 
leisure time

Playing Nintendo Wii Sports 
motivates me to be more 
physically active during leisure 
time.

2.16 + 0.79 0.91

Physical exertion in general I become short of breath while 
playing  Nintendo Wii Sports. 2.71 + 0.38 0.89

Physical exertion compared 
to real sports

Playing boxing on Nintendo Wii 
Sports is as physically exerting as 
real boxing.

2.38 + 0.25 0.67

Health promotion I’m doing something for my health 
while playing Nintendo Wii Sports. 3.00 + 0.59 0.74

Sedentary individuals
Playing Nintendo Wii Sports can 
motivate sedentary individuals to 
be more physically active.

3.58  + 0.53 0.72

Subjective well-being I feel better after playing Nintendo 
Wii Sports. 3.24  + 0.46 0.70

Replacement for real sports Playing Nintendo Wii Sports can 
replace doing real sports. 1.62 + 0.63 0.43

Purchase recommendation
I recommend buying the Nintendo 
Wii console for health promotion 
purposes.

2.58  + 0.67 0.62

In  spite  of  the  small  sample,  Cronbach’s  alpha values  are  overall  acceptable. 
Nonetheless, the low Cronbach’s alpha values of the subscales replacement for real sports 
and purchase recommendation might lead to adapt included items in future research. In sum, 
participants did not suppose playing Nintendo Wii Sports increasing their motivation to be 
more physically active during leisure time. They did not sense exergaming to be physically 
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exerting  (compared to real  sports and in  general).  In their  opinion,  playing Nintendo Wii 
Sports can’t  become a replacement for real sports.  Furthermore, they slightly tend to not 
recommend buying the Nintendo Wii console.

According to health promotion, participants were undecided whether Nintendo Wii Sports 
could contribute to an increase in physical  activity.  The participants were also undecided 
whether there are positive health-related effects, although EE values were appropriate. This 
could be explained with the high sport participation of the sport science student focus group. 
Individuals,  especially  sport  science  students,  with  a  high  sport  participation  frequency, 
therefore having a high fitness level, might tend to rate activities, additionally placed in a non-
gym-setting, of lower exertion and therefore not having a cardiovascular effect (Hall et al., 
2005; Hassmen et al., 1993). Altogether, participants tended to increase their subjective well-
being  after  playing  Nintendo  Wii  Sports.  There  was  a  steady  tendency  of  considering 
Nintendo  Wii  Sports  being adequate for  sedentary individuals,  thus motivating  sedentary 
them to be more physically active.

In a different approach, subscales  physical exertion compared to real sports,  sedentary 
individuals, replacement for real sports, and purchase recommendation might be regarded as 
expert ratings (Bromme et al., 2005; Forman & Taylor, 2004). Hence, students were seen as 
experts in their study major in the field of sports, health, and physical activity. Following this 
approach, rating results’ reliability was measured by ICC, regarding each student as an own 
rater. Physical exertion compared to real sports (ICC = 0.69, p < 0.01), sedentary individuals 
(ICC = 0.72, p < 0.01), and purchase recommendation (ICC = 0.62, p < 0.05) provided good 
reliability. Accounting the subscale replacement for real sports does not lead to a significant 
ICC value.  Regarding ICC values,  regarding selected subscales  as expert  rating  results, 
findings in is this area are of high importance. From a narrow psychological-methodological 
perspective  ICC  values  might  not  appear  as  high  values.  Considering  the  randomized 
sample of sport science students in this study, who are not trained in any way for rating a 
technical device like the Nintendo Wii according to health promotion criteria, and who have 
only an equal study habitus in common, the ICC values are to be interpreted as quite high.

Discussion

The results of this study (average EE = 8.27 kJ/ min) confirm positive benefits of playing the 
Nintendo Wii boxing game for promoting physical activity and a healthy lifestyle (American 
College of Sports Medicine, 2005).  However, the predominant part of research in this field, 
including this study, reports a positive result according to EE.

Multiple-measure  models  for  prediction  equations,  that  most  accurately  accounted  for 
variations in EE, in this study differ from the two-measure-model by Graves et al. (2008). The 
difference  might  be  explained  by  the  special  focus  group  of  sport  science  students. 
Consulting the videos, participants were very agile while playing, performing with their entire 
body. Methods for motion measuring depend on specific games and their game-play. The 
amount of motion in extremities is more important for exergames compared to sedentary 
video games (Graves et al., 2008). Subjective and objective methods might be mixed. For 
instance,  accelerometry  can add  to  HR measurement  and  spiroergometry  (Böhm et  al., 
2008),  maybe  combined  with  well-designed  observation  charts  and  video  analysis.  This 
study combined several  methods and might  serve as a starting point  for  further creative 
methods. However, video analysis in this study did not focus on motion quality. There is a 
difference  in  specific  individual  motor  performance.  Whether  a  motion  is  functional  or 
dysfunctional conduces to a healthy or unhealthy motion-effect. This dimension is evidently 
under-researched so far. Putting the focus on motion quality might also enlighten by lower 
EE  results  by  Willems  and  Bond  (2009)  and  differences  between  particular  studies.  In 
addition,  the  amount  of  motion  of  experienced gamers is  quite  likely  lower  compared to 
inexperienced gamers. Beginners usually tend to move more extensively.

The observation-chart method could be used to identify whether upper and lower limb, 
and hip differ according to the amount of motion on a first-sight basis. It would be interesting 
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to compare observation charts for various games that differ in game-play regarding upper 
and lower limb involvement.

The questionnaire result for a positive effect/ recommendation of Nintendo Wii Sports for 
sedentary individual from the perspective of highly physically active sport science students is 
a result of matter. The opinion of sport science students, being experts for physical activity, is 
an opinion of high value. Sport science students’ ratings may be regarded as expert ratings, 
as ICC values are good. Nevertheless opinions/ perceptions are subjective and need inter-
subjective  validation.  Further  studies  with  bigger  sample  sizes  might  help  validating.  In 
addition, quality education of sport science has to be secured sustainably and students have 
already to be taught to take over the role of an expert during their studies (Hall et al., 1996). 
However,  regarding  this  study’s  sample,  a  small  convenience-sample  of  sport  science 
students surely does not represent the whole body of students. Degree of competence at 
and knowledge of sports differ from students of other subjects. Thus, the results must be 
denominated  as  results  of  a  specific  group.  University/  college  students  might  react 
differently to exergames than other groups (Siegel et al., 2009).

Though  a  significant  difference  between  EE  of  seated/  sedentary  video  games  and 
exergames is empirically evident (Ainsworth et al., 2009; Graves et al., 2007; Lanningham-
Foster  et  al.,  2006;  Mellecker  & McManus,  2008),  future research might  feature specific 
exergames,  platformed on  specific  consoles  using  specific  user  interfaces  (Caroll  et  al., 
2009), especially games that are produced for health promotion purposes. The Wii Balance 
Board and the Microsoft X-BOX Kinect are supposed to be the focus of forthcoming research 
in exergames (Graves et al., 2010, Miyachi et al., 2010).  Though most current research on 
exergames focus on children and adolescents (Baranowski et al., 2007;  Graf et al., 2009; 
Papastergiou, 2009; Yang et al., 2008), future research should “include individuals of various 
fitness levels,  skill  levels,  functional capacities, ages, other active games, and measuring 
health  outcomes  from  a  Nintendo  Wii  training  study” (Bausch  et  al.,  2008).  Sedentary 
individuals and physically inactive persons might be a major focus group of future research. 
Regarding the fact that there is only limited research on interventions so far (Daley, 2009; 
Warburton et  al.,  2007)  sophisticated research designs  and long-term studies  are highly 
recommended (Yang et al., 2008).

At last, the aspect of collaborative and/ or competitive gaming should not be underrated 
(Graves et al., 2007; Gorgu et al., 2009). Computer-human- and human-human-interaction 
might  have different  impacts  on physical  activity  levels  (including  motivation,  mood,  and 
social  interaction)  (Kretschmann,  2010;  Plante  et  al.,  2010).  This  study,  and  all  other 
mentioned ones, did not focus on potential effects of social interaction on (social and mental) 
health, but these aspects might hopefully be a center part in future research.

Notes
1 The study’s reported unit was kcal/ min. Converting the reported numbers into kJ/ min resulted in 
senseless ones. Therefore, the number was kept and the unit was corrected.
2 Units could not be converted to kJ/ min due to missing information in the reports.
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