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Effect of background music in a computer
word processing task
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Abstract.
BACKGROUND: The relaxing effect of music has been shown to reduce stress induced subjective anxiety and improve the
performance of stressful cognitive tasks.
OBJECTIVE: This experimental study evaluated the effect of music and induced mental load in a word processing task
in terms of correct strokes and accuracy, typing force, variability of typing force and EMG (electromyography) of extensor
digitorum muscle.
METHODS: Eight subjects participated in the study. A 2 × 2 repeated measure design was adopted, with or without back-
ground music, and with or without induced mental load. A computer algorithm detected the shift, drift and fidget patterns of
finger and hand movements, which caused the variation of the typing force.
RESULTS: Although the overall typing productivity was compromised by music by 3.1%, the beneficial effect of music was
the reduction of standard deviation of typing force by 23.2%, indicating a smoother or less erratic hand movement during
typing.
CONCLUSIONS: The behavior change by music resulted in reduction in hand motions during typing may reduce the risk of
musculoskeletal disorder related to typing task.
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1. Introduction

How music influences human behavior and performance is an elusive problem. Music has been em-
ployed as a means of easing the monotony of factory work, and simultaneously aiming to improve
productivity levels [1]. With the prevalent use of personal-stereo headset, portable music player, and
other mobile devices, study found that employees in the stereo condition exhibited significant improve-
ments in performance, turnover intentions, organization satisfaction, mood states, and other responses,
and employees in relatively simple jobs responded most positively to the stereos [2]. In a multi-attribute
decision-making test [3], participants made decisions more accurately with the presentation of faster
than slower tempo music, and faster tempo music was found to improve the accuracy of harder decision-
making only, not that of easier decision-making. In an attention test, those who listened to music prior
to testing obtained higher scores in attentiveness, whereas those who listened to music during the test
showed extremely high level of variation in the test scoring [4]. Comparing to no music, background
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music has a positive impact on emotional reactions in reading comprehension tasks [5]. Computer pro-
gramming is a mentally demanding task, and it requires both verbal and logical analysis. Lesiuk [6–8]
collected data from information system developers working with preferred music, and results showed
that state positive affect and quality-of-work were lowest, and time-on-task was longest without music,
and narrative responses revealed the value of music listening for positive mood change and enhanced
perception on design while working.

In terms of preferred music versus non-preferred music, the reading-comprehension test scores re-
vealed that the participants scored significantly lower after they had been listening to the non-preferred
music while reading, compared with reading in silence [9]. Compared to situations without background
music, the likelihood of background music affecting test-taker attention performance is likely to increase
with the degree to which the test-taker likes or dislikes the music [10].

The different content of music also has different effect. Music without lyrics is preferable because
songs with lyrics are likely to reduce worker attention and performance [11]. During a verbal test
study [12], overall performance for all participants was significantly better in silence, supporting the
idea that lyrics interfere with the processing of verbal information in the task.

Using music to improve human performance, tasks are recommended to be performed in relatively
quiet environmental settings, otherwise music might be overwhelmed by noise. Music may increase
mental load because the brain has to process the information. Therefore, music may have a positive
influence on human performance when the task itself causes relatively low mental load. A good effect
of music is positive mood induction [6]. It relaxes mental tension and inspires us in the long term [13].

Nowadays, computer work is prevalent, and keyboard use is a common feature of everyday life. Key-
board use has been implicated as a potential risk factor for carpal tunnel syndrome and a variety of other
musculoskeletal disorders (MSD), including epicondylitis [14]. According to Bureau of Labor Statistics
and some other studies, upper extremity MSD associated with computer keyboard use is an important
concern in occupational health [15,16] due to its high prevalence rate. Since computer keyboard use can
be characterized by repetitive finger movements, these disorders may arise from cumulative effects of
transient loads on the tissue through repetitive muscle activations.

Word processing tasks are a significant part of daily routine work, and require focus and concentration,
which may lead to mental stress and mental fatigue. Since it is becoming common in offices to listen to
music while at work [2,3], music may have some relaxing influence on human in reducing job related
stress. Psychophysiological stress response has been known to increases muscle tension in repetitive
manual tasks [17], and if music with its relaxing effect can reduce muscle tension it could potentially
reduce MSD risk. At present, there is no research on direct physiological and psychological effect of
music on computer word processing tasks. The objective of this study was to investigate the effect
of music and mental load induction on typing productivity, typing force and EMG activity extensor
digitorum muscles in word processing task.

2. Method

2.1. Participants

Eight male graduate students (average age 29) participated in the study. All participants were right-
handed, in good physical health, no history of hand and forearm musculoskeletal symptoms, and were
able to read and write English well.
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Fig. 1. Experimental configuration.

2.2. Instruments and materials

Figure 1 shows the experimental configuration. An AMTI force plate [18] was placed on a height
adjustable table (59 cm–128 cm), and an Emachines E525 laptop computer was placed on the force plate.
Vertical typing force was collected by AMTI’s NetForce software with frequency of 50 samples/second
and resolution of 0.7 N/bit for later analysis by AMTI’s bioanalysis software, the forces in x and y
axes were recorded, but not used in this study. Furthermore, we investigated the underlying cause for
variability of typing force using a computer algorithm which determined the specific hand movement
patterns in the force-time series. Details of the algorithm and the results have been presented in the result
section to facilitate better understanding of the parameters being measured, and the related results.

EMG data was collected and analyzed by DataLINK PC software Version 2.00 (Biometrics Ltd.)
through DataLINK Base Unit connected to an active bipolar EMG electrode with sampling rate of 1000
data/second and sensitivity of 300 mV. On cleaned and abraded skin surface of hand and finger extensor
(extensor digitorum) muscle, electrolytic gel was applied and the EMG sensor (Biometrics type SX230)
was adhered to the skin with double-faced adhesive tape. To elicit the potential muscle fatigue within a
short time frame of the experimental trials, non-dominant hand was chosen. The sensor circuitry employs
a differential amplifier with common mode rejection ratio of greater than 96 dB and very high input
impedance of the order of 1015 ohms. The amplified data passes through a high pass filter to reduce
motion artifacts and a low pass filter to remove unwanted frequencies above 450 Hz. The placement of
the electrode followed recommendation by Basmajian and Blumenstein [19].

An adjustable office chair with armrest was used for the task to simulate an office workplace. The seat
height of the chair were adjusted by the individual participants to their preference, then the table height
was adjusted to obtain a relaxed but upright upper body posture and the participant felt comfortable
using the laptop keyboard. The reading of force plate and EMG was reset to zero when participants put
their hands away from keyboard relaxingly. Music was played by the same laptop computer, and output
from a Sennheiser HD 202 headphone.
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Fig. 2. Word processing task interface in TypingMaster Pro.

2.3. Experimental procedure

Participants performed a word processing task for 10 minutes using TypingMaster Pro software in 2*2
trials, administered randomly: with or without background music, with or without mental load induction.
Following a similar method used by Rietveld et al. [20], the mental load was induced by administering
an IQ test [21] of 10 minute duration immediately before the word processing task. The participants were
urged to do their best in the IQ test. Between each trial, participants were given a break of five minutes
or more to relax, until they were ready for the next trial. In TypingMaster Pro (Fig. 2), participant could
see the typing text in the upper part of the screen and time counting down in the right part of the screen.
They typed in the lower part of the screen for 10 minutes in each trial. The software allowed participants
to return and correct wrong letters in one word, but once SPACE key was pressed for that word, partic-
ipants could not return and correct the word. If a word was wrong, it was counted as an error. The page
turned automatically after it was completed. The text paragraphs were taken from GMAT reading com-
prehension test and were relatively in the same readability level. Several previous studies [6–8,22,23]
found the beneficial effect of music, when participants chose their own preferred music. Accordingly, in
our study, participants were informed to bring about ten pieces of music they want to listen while they
would be doing a monotonous word processing task.

2.4. Data processing

TypingMaster Pro reported net typing speed in terms of correct number of words typed per minute,
accuracy in terms of percentage of correct key strokes, and the productivity in terms of total correct key
strokes typed within 10 min. Mean and standard deviation of typing force, root of mean square (RMS) of
EMG were calculated from the data collected between 8 and 9 min, when these responses were expected
to become fairly steady. Since the statistical analysis of variance employed in this study used a repeated
measure design with participants as blocking factor, EMG values were not normalized.
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Table 1
Overall average of typing performance, typing force, standard deviation of typing force and RMS EMG for each participant

Participant Net speed (wpm) Accuracy (%) Correct strokes Typing force (N) SD of force (N) EMG (mV)
1 44 96 2219 15.1 1.26 0.040
2 38 95 1932 15.7 2.39 0.038
3 29 96 1442 20.7 2.44 0.035
4 30 96 1512 17.2 3.33 0.040
5 39 92 1975 17.6 2.14 0.042
6 57 94 2849 30.9 1.68 0.041
7 65 94 3237 24.4 1.17 0.030
8 23 94 1143 0.6 0.71 0.032
Average 41 94 2038 17.8 1.89 0.037
Standard deviation 14.5 1.3 714.7 8.73 0.85 0.005

Table 2
Main effects of music and induction of mental load on typing accuracy, net strokes, standard deviation of typing force, typing
force and EMG

Without music With music
Without mental With mental Without mental With mental
load induction load induction load induction load induction

Mean SD Mean SD Mean SD Mean SD
Accuracy 94.8% 2.1% 94.9% 1.3% 94.3% 2.1% 93.4% 2.6%
Correct strokes 2047.8 685.0 2094.0 707.0 2006.3 627.0 2005.6 660.0
Standard deviation of force 0.56 0.31 0.50 0.31 0.43 0.27 0.52 0.27
Typing force 4.20 2.26 4.12 1.99 3.78 2.12 3.87 2.09
EMG 0.0384 0.0073 0.0330 0.0063 0.0405 0.0059 0.0387 0.0042

3. Results

3.1. Overall means

The mean values of analyzed responses over 4 trails for each participant are presented in Table 1. The
overall average typing speed and accuracy of the participants reached 41 wpm and 94%, respectively.
Although typing proficiency varied widely between participants, 23 to 65 wpm, accuracy scores were
close, between 92–96%. Average typing force of participant 8 was much lower compared to the other
participant. This was because he used typical finger typing rather than touch typing. He did not rest
his wrist on the keyboard when typing. In analysis related to typing force, his data were excluded. For
participants with high productivity, standard deviation of typing force seemed lower than participants
with low productivity excepting participant 8. The RMS EMG between participants ranged between
0.030 mV to 0.043 mV.

3.2. Statistical analysis

ANOVA test was conducted with a repeated measure design with participant as a blocking factor
using Minitab15. The main effects of music and mental load induction on typing productivity, typing
accuracy, typing force, standard deviation of typing force, and RMS EMG of extensor digitorum muscle
are presented in Table 2. The statistical significance level was set at 10%. Music significantly reduced
productivity in terms of correct strokes (p = 0.046) (Fig. 3). Overall, music decreased correct strokes
from 2070.9 to 2005.9, by 3.1%, from 2094.0 to 2005.6 by 4.2% with mental load induction, and from
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Fig. 3. Effect of music on correct strokes (p = 0.046).
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Fig. 4. Interaction effect of music and mental load induction on standard deviation of typing force. Standard deviation of typing
force significantly decreased (p = 0.051).

2047.8 to 2006.3 by 2.0% without mental load induction. Induced mental load had no significant effect
on productivity.

Music or induced mental load had no effect on typing accuracy or typing force. The interaction effect
of music and mental load induction had statistically significant effect (p = 0.051) on the standard devia-
tion of typing force (Fig. 4). Music decreased standard deviation of force by 23.2% without mental load
induction, and increased it by 4% after mental load induction.

Both music (p = 0.035) and mental load induction (p = 0.023) had significant influence on RMS
EMG (Fig. 5). Music increased RMS EMG by 10.9%, and mental load induction decreased it by 9.1%.
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Fig. 5. Main effects of music (p = 0.035) and mental load induction (p = 0.023) on EMG RMS.

Fig. 6. Typical samples of vertical force plot between typist with high productivity and typist with low productivity.
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3.3. Analysis of variability of typing force

The force recoded by the AMTI force plate at 50 Hz, that not only captured change in typing force aris-
ing from key pressing and releasing, but also it captured the inertial forces from gross hand movement
over the keyboard. Since music decreased standard deviation or variability of typing force significantly
(23.2%, p = 0.051) in the absence of mental load induction, we decided to further investigate the un-
derlying cause for this reduction in variability. We used a computer algorithm proposed by Duarte et
al. [24] to determine three specific patterns, fidget, shift and drift in the force-time series. Figure 6 shows
two time series plots of typing force with low and high variability and explains these patterns. Fidget
was defined as the fast and pulse-like displacements, noted as peaks and valleys, followed by a return
of the force to approximately the same level. The fidget pattern corresponds to change in typing force
from fast up and down motion of finger to press and release the individual keys. Shift was defined as a
step-like displacement of the average force from one level to another, and drift was defined as a slow
continuous ramp-like displacement of the average force. Comparatively slower hand repositioning over
the keyboard, that would be required to reach to a specific key, or moving the hand from one row of keys
to other or changing the contact point of the base of the wrist should be associated with shift and drift
patterns of typing force variability.

The following algorithm was implemented by Matlab to determine the number, length and position of
these patterns.

In a moving window (w = 20 sec), any peak or valley typing force (xF ) satisfying Eq. (1) was clas-
sified as a fidget. When the amplitude of the difference of xF from the mean typing force (x̄w) over the
window in terms of the standard deviation of force (SDw) exceeded a cutoff value (ffidget = 3), it was
counted as a fidget.

∣
∣
∣
∣
xF − x̄w
SDw

∣
∣
∣
∣ � ffidget (1)

For any two consecutive non-overlapping moving windows (w1 = 5 sec and w2 = 5 sec), if the amplitude
of the difference in the mean typing forces in terms of joint standard deviation, exceeded a cutoff value
(fshift = 2) satisfying Eq. (2), it was classified as a shift.

∣
∣
∣∣
∣

x̄w1 − x̄w2√
SD2

w1 + SD2
w2

∣
∣
∣∣
∣
� fshift (2)

If the absolute difference between the amplitudes of two consecutive local maximum (xmax) and mini-
mum (xmin) in a moving window (w = 20 sec), in terms of SDw exceeded a cutoff value (fdrigt = 1),
the displacements between the consecutive maximum and minimum were classified as a drift (Eq. (3)).

∣∣
∣
∣
xmax − xmin

SDw

∣∣
∣
∣ � fdrift (3)

The windows moved 1% of the length of a base window until covering all data, so the unit time added to
a detected pattern was 1% of the length of a base window if the detected pattern continued for a while.
The Matlab program counted the number and duration of fidget, shift and drift patterns between the 8th

and 9th minute of the typing force data.
These additional three dependent variables were analyzed using the same ANOVA statistical model,

the effect of the interaction of music and mental load was significant for number (p = 0.010) and time
duration (p = 0.040) of shift patterns. Music decreased number of shifts (37%) and duration of shift
(58%) patterns when mental load was absent. The changes in the number and duration of fidget and drift
were not significant.
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Fig. 7. Correct strokes vs. shift for each participant.

4. Discussion

In our study, music significantly decreased productivity, which was due to the distracting effect of
lyrical music, from verbal coding perception interference described by Wickens and Hollands’ [25] well
known multiple-resource theory. Martin et al. [26] found no interference between instrumental music and
reading comprehension, but did find that comprehension suffered when lyrics were added. However, in
our experiments, all participants selected pop music with lyrics, and the compromised productivity by
music was expected from multiple resource theory, since the verbal coding perception overlapped in the
word processing task while listening to music with lyrics.

The relaxing function of music is often utilized in bars, stores, supermarket, banks, and hospitals [27–
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Fig. 8. Correct strokes vs. drift for each participant.

32] to influence customers’ behavior such as drink/waiting time, customers’ satisfaction and anxiety. In
the UK, based on a survey conducted on nearly three hundred office employees, employees listened to
self-selected music for a third of their working week, reported listening to a wide variety of music styles
and artists, and music helped them to both engage in and escape from work, and they often used music
to seal themselves off from the office environment [22]. In the workplace, Lesiuk [6] collected data for
five weeks from 56 information system developers. The results indicated that state-positive affect and
quality-of-work were lowest with no music, and time-on-task was longest when music was removed.
Narrative responses revealed that the music listening enhanced positive mood change and perception
on design while working. Similar positive effects of music were not noticed in terms of increase in
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Fig. 9. Correct strokes vs. total pattern time for each participant.

productivity or reduction in error rate in the present experiment probably because of the short duration
of the experimental task.

There was also no significant effect of induced mental load through IQ test on typing productivity.
The possible reason was that the mental load induced by IQ test was not strong enough compared to
the mental load caused by word processing task itself. Furthermore, during the 10 minute IQ test, the
extensor digitorum muscle of the participants received extra rest than other trials, and started the induced
mental load trials with more rested (or less fatigued) state of muscle, which might explain reduction in
EMG with IQ test.

Music significantly (p = 0.051) decreased the standard deviation (23.2%) of typing force in the ab-
sence of induced mental load. The analysis of variance additionally revealed that music significantly
decreased number of shift (37%) and duration of shift (58%) patterns in the absence of mental load.
Without mental load induction, music made the participants type more smoothly with more standard
finger touch and lower amplitude of hand position change, which caused more constant typing force ap-
plied on keyboard. The absence of this effect in the presence of mental load indicated that the soothing
effect of music was overpowered by induced mental stress.

It was expected that more standard touch-typing participants achieved, the less variable the force typ-
ing force would be. This notion was also confirmed by the fact that there was a negative correlation
between correct strokes and standard deviation of typing force, since the hand position change on the
keyboard may slow down the typing speed. The standard deviation of force can be recognized as an in-
dicator of the amplitude of hand position change. Visual checks on typing force plots revealed a distinct
difference in variability between participants with high productivity and low productivity (Fig. 6). Pear-
son correlation coefficient between standard deviation of typing force and correct strokes was significant
(p = 0.000) and negative (−0.678), which also supports that persons with high productivity produced
low variation in typing force.

Although hand position change can decrease productivity, merely reduction of hand position change
by music did not result in higher overall productivity. The distracting effect of music overwhelmed the
beneficial effect of music in our study regarding productivity.
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Gerard et al. [33] found extensor digitorum muscle’s function is to hold wrist and fingers extended.
In our study, music increased EMG of extensor digitorum, which means the extensor digitorum muscle
group lifted and controlled the fingers more under music. Increase in extensor muscle EMG indirectly
supported the finding of reduction of variability of typing force with music.

Muscles involved with flexion, adduction or abduction motions of hand were not monitored in this
study. Since there was a significant reduction of hand movement in terms of shift patterns in typing
force, it may be possible that muscles responsible for those movement would have reduced, had those
been measured. Reduction of variability of force induced by music should reduce MSD risk from the
reduction of hand motions during typing.

5. Conclusions

This research investigated the effect of music and induced mental load in word processing task. Pro-
ductivity was compromised by music because participants were mentally distracted due to verbal coding
perception overlapped between the task and music with lyrics. The beneficial effect of music, which was
presented without mental load induction, was to reduce variability of typing force on keyboard. Hand
position change gave rise to shift or drift patterns of typing force, increased variability of force and
reduced productivity. However, merely less hand position change did not result in higher overall produc-
tivity. The behavior change by music resulted in reduction of variability of typing force from smoother
hand motions during typing, which may reduce the risk of musculoskeletal disorder related to typing
task. The background music and its effectiveness in stress reduction indicate a positive report of music
in reducing work stress for computer workers.

References

[1] E. Robertson, M. Korczynski and M. Pickering, Harmonious relations? music at work in the rowntree and cadbury
factories, Business History 49(2) (2007), 211–234.

[2] G.R. Oldham, A. Cummings, L.J. Mischel, J.M. Schmidtke and J. Zhou, Listen while you work? Quasi-experimental re-
lations between personal-stereo headset use and employee work responses, Journal of Applied Psychology 80(5) (1995),
547–564.

[3] R.F. Day, C.H. Lin, W.H. Huang and S.H. Chuang, Effects of music tempo and task difficulty on multi-attribute decision-
making: An eye-tracking approach, Computers in Human Behavior 25(1) (2009), 130–143.

[4] Y.N. Shih, R.H. Huang and H.S. Chiang, Correlation between work concentration level and background music: A pilot
study, Work 33(3) (2009), 329–333.

[5] J. Kämpfe, P. Sedlmeier and F. Renkewitz, The impact of background music on adult listeners: A meta-analysis, Psy-
chology of Music 39(4) (2011), 424–448.

[6] T. Lesiuk, The effect of music listening on work performance, Psychology of Music 33(2) (2005), 173–191.
[7] T. Lesiuk, The effect of preferred music on mood and performance in a high-cognitive demand occupation, Journal of

Music Therapy 47(2) (2010), 137–154.
[8] T. Lesiuk, Burnout and music use in a high-cognitive demand occupation. Music: Composition, Interpretation and Ef-

fects: Nova Science Publishers, Inc.; 2011, pp. 91–103.
[9] R. Johansson, K. Holmqvist, F. Mossberg and M. Lindgren, Eye movements and reading comprehension while listening

to preferred and non-preferred study music, Psychology of Music 40(3) (2012), 339–356.
[10] R.H. Huang and Y.N. Shih, Effects of background music on concentration of workers, Work 38(4) (2011), 383–387.
[11] Y.N. Shih, R.H. Huang and H.Y. Chiang, Background music: Effects on attention performance, Work 42(4) (2012),

573–578.
[12] C. Avila, A. Furnham and A. McClelland, The influence of distracting familiar vocal music on cognitive performance of

introverts and extraverts, Psychology of Music 40(1) (2012), 84–93.
[13] E. Salamon, S.R. Bernstein, S.A. Kim, M. Kim and G.B. Stefano, The effects of auditory perception and musical prefer-

ence on anxiety in naive human subjects, Med Sci Monit 9(9) (2003), CR396–CR9.

AU
TH

O
R 

CO
PY



A.K. Sengupta and X. Jiang / Effect of background music in a computer word processing task 177

[14] E.F. Pascarelli and J.J. Kella, Soft-tissue injuries related to use of the computer keyboard: A clinical study of 53 severely
injured persons, Journal of Occupational Medicine 35(5) (1993), 522–532.

[15] (BLS) BoLS. Reports on survey of occupational injuries and illnesses in 1977–2001. In: Bureau of Labor Statistics
UDoL, Washington, DC., ed., 2002.

[16] F. Gerr, M. Marcus, C. Ensor, D. Kleinbaum, S. Cohen, A. Edwards et al., A prospective study of computer users: I.
Study design and incidence of musculoskeletal symptoms and disorders, American Journal of Industrial Medicine 41(4)
(2002), 221–235.

[17] D. Rissén, B. Melin, L. Sandsjö, I. Dohns and U. Lundberg, Surface EMG and psychophysiological stress reactions in
women during repetitive work, Eur J Appl Physiol 83(2–3) (2000), 215–222.

[18] M. Fagarasanu, S. Kumar and Y. Narayan, The training effect on typing on two alternative keyboards, International
Journal of Industrial Ergonomics 35(6) (2005), 509–516.

[19] J.V. Basmajian and R. Blumenstein, Electrode placement in electromyographic biofeedback, Biofeedback Principles and
Practice for Clinicians (1989), 369–382.

[20] S. Rietveld, I. van Beest and J.H. Kamphuis, Stress-induced muscle effort as a cause of repetitive strain injury? Er-
gonomics 50(12) (2007), 2049–2058.

[21] P. Carter, Test your IQ: 400 questions to boost your brainpower. 2nd ed: Kogan Page Limited, 2009.
[22] A.B. Haake, Individual music listening in workplace settings: An exploratory survey of offices in the UK, Musicae

Scientiae 15(1) (2011), 107–129.
[23] M.S. Biagini, L.E. Brown, J.W. Coburn, D.A. Judelson, T.A. Statler, M. Bottaro et al., Effects of self-selected music on

strength, explosiveness, and mood, J Strength Cond Res 26(7) (2012), 1934–1938.
[24] M. Duarte, W. Harvey and V.M. Zatsiorsky, Stabilographic analysis of unconstrained standing, Ergonomics 43(11)

(2000), 1824–1839.
[25] C.D. Wickens and J.G. Hollands, Engineering psychology and human performance. Third ed. Upper Saddle River:

Prentice Hall Inc.; 2000, p. 573.
[26] R.C. Martin, M.S. Wogalter and J.G. Forlano, Reading comprehension in the presence of unattended speech and music,

Journal of Memory and Language 27(4) (1988), 382–398.
[27] H. McElrea and L. Standing, Fast music causes fast drinking, Perceptual and Motor Skills 75(2) (1992), 362.
[28] C. Jacob, Styles of background music and consumption in a bar: An empirical evaluation, Hospitality Management 25

(2006), 716–720.
[29] J.B. Michaelle Ann Camerona, M. Petersonb and K. Braunsbergerc, The effects of music, wait-length evaluation, and

mood on a low-cost wait experience, Journal of Business Research 56 (2003), 421–430.
[30] V.P. Magnini and E.E. Parker, The psychological effects of music: Implications for hotel firms, Journal of Vacation

Marketing 15(1) (2009), 53–62.
[31] D.A. Tansik and R. Routhieaux, Customer stress-relaxation: The impact of music in a hospital waiting room, Interna-

tional Journal of Service Industry Management 10(1) (1999), 68–81.
[32] L.K. Shu-Ming Wang, J. Dolev and Z.N. Kain, Music and Preoperative Anxiety: A Randomized, Controlled Study,

Anesth Analg 94 (2002), 1489–1494.
[33] M.J. Gerard, T.J. Armstrong, J.A. Foulke and B.J. Martin, Effects of key stiffness on force and the development of fatigue

while typing, American Industrial Hygiene Association Journal 57(9) (1996), 849–854.

AU
TH

O
R 

CO
PY



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




