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Summary.—This study tested the effect of treadmill walking speed on typing 
performance when these tasks were performed simultaneously. 24 research par-
ticipants (M age = 23.2 yr.) performed a typing test under each of four conditions 
including the control (seated), treadmill walking at 1.3 km/hr., 2.25 km/hr., and 3.2 
km/hr. Results indicated that treadmill walking had a detrimental effect on typing 
performance, but that the walking speed of 2.25 km/hr. would result in better typ-
ing performance than the slower and faster speeds. Seated typing was better than 
typing while walking at 1.3 km/hr. and typing while walking at 3.2 km/hr. Typing 
performance while walking at 2.25 km/hr. was not different than seated typing per-
formance. The results support the potential of treadmill walking at 2.25 km/hr. to 
provide low-intensity physical activity without compromising typing performance.

The health benefits of physical activity are well understood. Howev-
er, the majority of adults in the U.S. do not get enough physical activity to 
obtain health benefits (Physical activity and good nutrition; Centers for Dis-
ease Control and Prevention, 2008). There have been numerous efforts to 
increase physical activity via exercise programs, some of which have been 
designed for use in the workplace. With an increasing proportion of the 
workforce involved in office jobs and more office tasks being computer-
based (Straker & Mathiassen, 2009), sedentariness of desk-bound workers 
is of concern. Some adverse consequences of inactivity and prolonged sit-
ting such as weight gain, low back pain, and stress can be alleviated with 
daily low-intensity physical activity (Levine, Eberhart, & Jenson, 1999; Pes-
catello, Murphy & Costanzo, 2000; Bey & Hamilton, 2003; Jakicic & Otto, 
2005; Dankaerts, O’Sullivan, Burnett, & Straker, 2006; Hamilton, Hamilton, 
& Zderic, 2007; Thompson, Foster, Eide, & Levine, 2008). To combat sed-
entariness among office workers, physical activity programs that focus on 
increasing time spent in low-intensity activity while simultaneously per-
forming work tasks have been proposed (Levine & Miller, 2007; Beers, Ro-
emmich, Epstein, & Horvath, 2008). 

The active workstation is one method being tested for providing daily 
low-intensity physical activity. The concept of a workstation which inte-
1Address correspondence to William P. Berg, Department of Kinesiology and Health, Miami 
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2We thank Nicole Blaize, Michael Hughes, Angela Mound, and Amutha Thirunavukarasu for 
their contributions to this study.

Eric Söhngen



R. E. Funk, et al.310

grates treadmill walking with office work was introduced by Edelson and 
Danoff (1989) and Edelson (1993). Recent versions comprise a treadmill, 
adjustable-height desk and an office chair (Levine & Miller, 2007). Users 
can choose to sit, stand, or walk while working. Active workstations are 
also being marketed to students as a way to perform schoolwork and ex-
ercise simultaneously (TrekDesk Treadmill Desks).3

Workstation treadmill walking is well tolerated, increases energy 
expenditure, and has potential as a weight loss/management strategy 
(Levine & Miller, 2007; Thompson, et al., 2008). Less is known, however, 
about whether treadmill walking can affect performance on a secondary 
task. Although a very small study (5 participants) by Edelson and Danoff 
in 1989 reported that treadmill walking at a self-selected speed between 
1.4 and 2.8 km/hr. had no effect on typing speed, only recently has the ef-
fect of treadmill walking on secondary tasks received further study.

John, Bassett, Thompson, Fairbrother, and Baldwin (2009) studied 
the effect of workstation treadmill walking on selective attention and pro-
cessing speed, fine motor skills (including typing), mathematical problem 
solving, and reading comprehension. Results indicated that walking did 
not affect selective attention and processing speed, or reading comprehen-
sion. Conversely, walking was associated with a decrease in fine motor 
performance and mathematical problem solving. Participants performed 
9% worse on a typing test while walking at 1.6 km/hr. than while seated. 

When Funk (2009) studied the effect of workstation treadmill walk-
ing at 1.6 km/hr. on typing performance and gait kinematic parameters of 
step length, knee height, and knee angle, typing performance was 18.2% 
worse under the walking condition than the seated condition. Moreover, 
when participants typed while walking, their gait differed from that ob-
served when just walking. Participants showed significant decreases in 
knee height and stride length when they typed, but no difference in knee 
angle. Funk also showed that dual task typing performance could be im-
proved by 12% after a total of 45 min. of practice. 

Straker, Levine, and Campbell (2009) reported a small decrement in 
typing performance, 6% for typing speed and 3% for typing accuracy, after 
workstation treadmill walking at 1.6 km/hr. and 3.2 km/hr., but no dif-
ference between the two walking speeds. Computer-mouse performance 
was more affected than the typing performance. None of the performance 
decrements were related to gender or typing skill. Most recently, Ohlinger, 
Horn, Berg, and Cox (2011) used treadmill walking and tasks requiring at-
tention, short-term memory, and simple motor skill while participants sat, 
stood, or walked at 1.6 km/hr. A mild (2%) decrement in finger tapping 
performance while walking was the only significant finding. Ohlinger, et 
al.’s results are consistent with the likelihood that use of active worksta-
3TrekDesk Treadmill Desks. Retrieved January 11, 2011, from http://www.trekdesk.com/.



Walking Speed and Typing performance 311

tions may increase physical activity without compromising cognitive per-
formance.

Typing is an important task for workers and students, yet the litera-
ture concerning use of workstation treadmill walking during typing re-
mains limited. Moreover, only slow and fast workstation treadmill speeds 
have been evaluated, so the purpose of this study was to examine the ef-
fect of workstation treadmill walking on typing performance under three 
different walking speeds, 1.3 km/hr., 2.25 km/hr. and 3.2 km/hr. Based 
on research in which treadmill walking was detrimental to typing (John, et 
al., 2009; Funk, 2009; Straker, et al., 2009) and finger tapping performance 
(Ohlinger, et al., 2011), we hypothesized that treadmill walking would 
result in poorer typing performance than a seated condition. However, 
based on anecdotal reports of preferred workstation treadmill speed for 
typing, we thought it likely that the 2.25 km/hr. walking speed would re-
sult in better typing performance than either the slower (1.3 km/hr.) or 
faster (3.2 km/hr.) conditions.

Method

Participants
Participants were 24 students and staff of Miami University (15 wom-

en, 9 men), whose mean age was 23.2 years (SD = 3.1). Their average es-
timated time per day spent typing was 3.1 hr. (SD = 1.4), but none of the 
participants had ever typed while walking on a treadmill. Three partici-
pants rated their typing performance as fair, 17 rated it as good, and four 
rated it as excellent. To be included in the study, participants had to be 
able type ≥ 40 words per minute, be comfortable walking on a treadmill at 
speeds ranging from 1.3–3.2 km/hr., and be free of an actual or suspect-
ed balance disorder. Participants reported spending a mean of 3.2 hr./wk. 
(SD = 1.2) exercising, and 75% participants indicated that they walked for 
exercise. The Institutional Review Board approved the study, and all par-
ticipants provided informed consent.
Apparatus

The active workstation used in the experiment (Details, A Steelcase 
Company, Grand Rapids, MI) is shown in Fig. 1, and consisted of a desk 
with an integrated flat treadmill with a belt area of 127 × 46 cm. Treadmill 
speed was adjustable from 0.48 to 3.22 km/hr. Desk height was adjustable 
between from 46 to 113 cm above the treadmill surface, and the desktop 
was 97 cm wide by 66 cm deep. The desk supported a computer keyboard 
and monitor. In the control condition (seated typing), participants sat in 
a chair positioned on a wooden platform positioned over the treadmill. 
Procedure

All data were recorded during a single 1-hr. visit to the laboratory. 
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Participants were allowed to adjust the seated workstation to their pre-
ferred dimensions (desk height, keyboard placement, etc.). Once a partici-
pant had completed the adjustments, the vertical distance from the par-
ticipant’s shoulder (acromium process) to the top of the desk surface was 
measured so that an identical relative desk height could be used in all 
conditions. Participants began with a seated 7-min. warm-up typing exer-
cise during which they reproduced a typewritten page of text positioned 
adjacent to the monitor. Participants were then given a practice seated 
typing test using the Mavis Beacon Teaches Typing, Version 2.0 software, 
which involved reproducing an approximately 200-word section of novel 
text displayed on the monitor. This software has been previously used in 
investigations of typing performance (Francis, Good, Johnson, Lathrop, 
Ryan, Probst, et al., 2004; Funk, 2009; Straker, et al., 2009). The typing test 
took about 4 min., and performance was recorded in adjusted words per 
minute (AWPM), which is a measure of typing speed after the exclusion 
of errors. 

Participants then performed typing tests under each of the four con-
ditions. The control condition involved a seated typing test, and the active 

fig. 1. Active workstation treadmill desk apparatus

http://www.amsciepub.com/action/showImage?doi=10.2466/06.23.26.PMS.115.4.309-318&iName=master.img-000.jpg&w=184&h=261
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workstation typing conditions included treadmill walking at speeds of 1.3 
km/hr., 2.25 km/hr., and 3.2 km/hr. The maximum speed of the worksta-
tion treadmill was 3.2 km/hr., and 1.3 km/hr. was determined via tread-
mill user experience to be the minimum comfortable walking speed. 2.25 
km/hr. was midway between the slow and fast speed and also coincided 
with several anecdotal reports of preferred walking speed for typing by 
workstation users. The order in which conditions were preformed was 
counter-balanced across participants. Between condition tests, the tread-
mill was stopped, and participants stepped off the treadmill and rested for 
2 min. Following the completion of the final condition, each participant 
was asked to indicate which of the three walking speeds they preferred 
for typing.
Statistical Analysis

To ascertain whether there were differences in typing performance 
across the four conditions, data were subjected to a one-way repeated mea-
sures ANOVA and follow-up Tukey-adjusted pairwise comparisons. Also, 
a Spearman rank correlation was computed between participants’ pre-
ferred walking speed for typing and the walking condition under which 
the best typing performance was recorded. SAS Version 9.2 for Windows 
(SAS Institute, Cary, NC) was used for all analyses. An alpha level of .05 
was used for the statistical tests. 

Results
Means and standard deviations for typing performance in adjusted 

words per minute (AWPM) are presented in Table 1. Typing performance 
ranged from a low of 52.7 AWPM in the 3.2 km/hr. walking condition to a 
high of 55.9 AWPM in the seated condition. The repeated measures ANO-
VA was significant (F3,23 = 5.91, p = .004, η2 = 0.16). Tukey-adjusted pairwise 
comparisons revealed significant differences between seated typing and 
the 1.3 km/hr. walking condition, as well as between seated typing and 
the 3.2 km/hr. walking condition. That is, typing performance was sig-

taBlE 1
typing peRfoRMance as adjusted WoRds peR Minute (aWpM) undeR fouR conditions

Typing Condition Typing Performance 
(AWPM)

Tukey-adjusted Seated Typing  
vs Active Workstation Typing

M SD t1,23 p Cohen’s d

Seated 55.9 1.95
1.3 km/hr. walking 52.8 1.77 −3.33 .01 1.66
2.25 km/hr. walking 54.6 2.02 −1.34 .55 0.65
3.2 km/hr. walking 52.7 2.11 −3.09 .03 1.57
Note.—Comparisons were Tukey-adjusted.
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nificantly better in the seated condition than either the 1.3 km/hr. or 3.2 
km/hr. walking conditions. None of the other comparisons were signifi-
cant, including that between seated typing and the 2.25 km/hr. walking 
condition. 

Four (17%) participants preferred the 1.3 km/hr. speed for typing, 
while 11 (46%) preferred the 2.25 km/hr. speed, and nine (37%) preferred 
the 3.2 km/hr. speed. The correlation coefficient between participants’ pre-
ferred walking speed for typing and the walking condition under which 
their best typing performance was recorded was +.33 (p = .10).

discussion
The findings did not support the hypothesis that regardless of walk-

ing speed, treadmill walking would result in poorer typing performance 
than the seated condition. Although typing performance at both the 1.3 
km/hr. and 3.2 km/hr. walking speeds was indeed worse than in the seat-
ed condition, typing performance at the 2.25 km/hr. walking speed did 
not differ from the seated condition. Results at the slowest walking speed 
were similar to those of John, et al. (2009), Funk (2009) and Straker, et al. 
(2009) who each found that participants performed more poorly on a typ-
ing test when walking at 1.6 km/hr. than while seated. Present partici-
pants performed worse on a typing test when walking at a similar speed 
of 1.3 km/hr. than while seated. That participants exhibited poorer typing 
performance when walking at the fastest speed of 3.2 km/hr. than while 
seated is similar to Straker, et al.’s finding.

In contrast, present participants performed just 2.3% worse on a typ-
ing test while walking at 2.25 km/hr. than while seated, and this differ-
ence was not statistically significant. Although it is not reasonable to spec-
ulate how John, et al.’s (2009), Funk’s (2009), and Straker, et al.’s (2009) 
participants would have performed at the walking speed of 2.25 km/hr., 
present findings indicate that a walking speed of 2.25 km/hr. was more 
conducive to dual-task typing than were the slower speed of 1.3 km/hr. 
and the faster speed of 3.2 km/hr.

Because the current study and those by John, et al. (2009) and Funk 
(2009) each utilized the same typing test, it is worth considering the ap-
parent differences in the extent to which walking at the similar speeds of 
1.3 km/hr. and 1.6 km/hr. hindered typing performance by 5.5%, 9%, and 
18.2%, respectively. Our participants were apparently considerably bet-
ter seated typists (55.9 AWPM) than were John, et al.’s participants (40 
AWPM), but slightly poorer seated typists than participants (61.8 AWPM) 
in Funk’s study. That present participants had better typing skill than 
those in John, et al.’s study may account for their better maintenance of 
typing performance in the dual task conditions. Walking requires atten-
tion (Lajoie, Teasdale, Bard, & Fleury, 1996; Woollacott & Shumway-Cook, 

Eric Söhngen



Walking Speed and Typing performance 315

2002; Weerdesteyn, Schillings, van Galen, & Duysens, 2003; van Iersel, 
Kessels, Bloem, Verbeek, & Olde Rikkert, 2008; Yogev-Seligmann, Haus-
dorff, & Giladi, 2008), and automaticity of motor skill performance in-
creases with practice (Logan, 1988; Brown, Shumway-Cook &Woollacott, 
1999). Perhaps present participants possessed greater typing automatic-
ity than John, et al.’s participants did, which might explain the former’s 
apparent superior resistance to dual task interference. Future research 
should examine the influence of typing automaticity on active worksta-
tion typing performance.

On the other hand, Funk’s (2009) participants were slightly better as 
seated typists than present participants were, yet Funk’s study appeared to 
show more dual task interference. Using the notion that better typists have 
superior automaticity and are thus more resistant to dual task interference, 
one might have expected Funk’s participants to show less interference than 
present participants did. However, Funk’s participants (M age = 42.5 years, 
SD = 11.4) were on average much older than the current ones (23.2 years, 
SD = 3.1), which might account for the disparate results. The attention re-
quired to walk safely and effectively is greater among older than young-
er adults (Lajoie, et al., 1996; Brown, et al., 1999), and older adults exhibit 
greater step width variability during treadmill walking (Dean, Alexander, 
& Kuo, 2007). Of course, Funk’s participants were not old, but rather of mid-
dle age. Nonetheless, the likelihood of a positive association between age 
and attentional demand in treadmill walking could account for the larger 
walking-induced decrement in typing performance suffered by Funk’s par-
ticipants than by current ones. Specifically, Funk’s subjects may have had 
less experience with treadmill walking, and were also perhaps less physi-
cally fit that the present active college-aged participants. 

Concerning the current study, how can one account for the decrement 
in typing performance at walking speeds of 1.3 km/hr. and 3.2 km/hr. 
compared to the seated condition, and the lack of a typing decrement at 
2.25 km/hr.? One hypothesis is that walking at 1.3 km/hr. and 3.2 km/
hr. imposed greater attentional demand on participants than the seated 
condition, whereas walking at 2.25 km/hr. did not. However, this is not 
a likely explanation for the findings. Compared to a typical self-select-
ed normal walking speed for participants as in this study, which would 
be about 4.9 km/hr. (±0.5; Pearce, Cunningham, Donner, Rechnitzer, Ful-
lerton, & Howard, 1983; Berg & Murdock, 2011), the speeds employed in 
this study were slow. It is unlikely that the attentional demand of walk-
ing would vary enough over such a limited range of slow walking speeds 
to influence typing performance. It is more likely that walking speeds of 
1.3 km/hr. and 3.2 km/hr. influenced postural stability more so than the 
2.25 km/hr. speed. Although the effect of walking speed on postural or 
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gait kinematics while typing has not been studied, Funk (2009) showed 
that typing while walking changed gait kinematics of walking at 1.6 km/
hr., including decreases in step length and knee height. Walking speed-re-
lated changes in gait and postural kinematics during typing performance 
requires further study.

It is noteworthy that even the poorest mean typing performance, 
which was observed under the 3.2 km/hr. condition, was only 5.7% worse 
than the best mean typing performance—under the seated condition. It is 
possible that this performance decrement, while statistically significant, is 
not functionally meaningful, especially considering the potential benefit 
of regular active workstation use. A 68 kg person walking at 2.25 km/hr. 
for 2 hr. of each workday could expend an additional 152 calories per day. 
This translates to 37,544 calories in one year, and a potential weight loss of 
4.9 kg. Moreover, the dual task interference in the 1.3 km/hr. and 3.2 km/
hr. conditions might dissipate with practice. Funk (2009) has shown that 
with just 45 min. of practice distributed over 3 days, typing performance 
improved by 12% during treadmill walking at 1.6 km/hr.
Limitations and Conclusions

The study’s principal limitation was its focus on young adults (19 to 
33 years), which prevents generalization to other age groups. Moreover, 
most participants were college students, not office workers. Office work-
ers could be expected to be better typists than present participants, and 
typing skill may interact with the effect on walking speed on typing per-
formance. Nonetheless, the student demographic is of interest, and active 
workstations are being marketed as way for students to perform school-
work and exercise simultaneously (TrekDesk Treadmill Desks). A second 
limitation was our study’s focus on short duration typing. Office workers 
and students using an active workstation would likely spend longer pe-
riods typing, as well as intersperse typing with other tasks, such as tele-
phoning, mouse work, and reading. 

In summary, typing performance while walking at 2.25 km/hr. was no 
different than seated typing, whereas typing while walking at both 1.3 km/
hr. and 3.2 km/hr. was slightly worse than seated typing. These findings 
coupled with those indicating that cognitive performance was generally 
well-maintained when walking on a treadmill (John, et al., 2009; Ohlinger, et 
al., 2011), and that active workstation typing improved with practice (Funk, 
2009), support the potential of active workstations to increase physical ac-
tivity without compromising important secondary tasks. Future studies 
should explore a) the influence of typing automaticity on active worksta-
tion typing, b) the influence of age and treadmill walking experience on ac-
tive workstation typing, c) the cause of walking speed-related decrements 
in typing, and d) active workstations in real world-settings.
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