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Purpose. The aim of this article was to evaluate the effects of cycle and treadmill desks on energy expenditure and car-
diovascular and biochemical indicators in sedentary workers. Materials and methods. In February 2018, six databases
were searched. Both parallel and crossover design studies evaluating workplace cycle and treadmill desks compared to
a conventional seated condition were included. Results. Twenty-two studies met the inclusion criteria. Cycle and tread-
mill desks significantly increased energy expenditure (standard mean difference [SMD] = 3.84, p <0.001, 1> = 95%)
and the heart rate (SMD = 1.68, p <0.001, I? = 91%), and lowered blood glucose and insulin levels (SMD = —0.54,
p <0.001, 72 = 0% and SMD = —3.13, p <0.001, I> = 76%, respectively). The interventions had no effect on blood pres-
sure and other biochemical indicators. Conclusion. Cycle and treadmill desks may positively influence energy expenditure in
sedentary workers and could be effective for reducing negative effects of workplace-related sedentary behaviour. However,
considerable heterogeneity is present in the measuring protocols for energy expenditure.

Keywords: active workstation; bike desk; walking desk; workplace ergonomics; workplace intervention

1. Introduction

Insufficient physical activity (PA) levels and obesity are
issues of considerable concern in modern society [1]. The
prevalence of obesity in adults is up to 40% in the USA
[2] and up to 47.6% in Europe [3]. In Canada, up to
37% of the adult population is abdominally obese [4].
Moreover, Toselli et al. [5] report that in North Africa
1.3-47.8% of adults are overweight or obese, with great
differences between the rural and the urban residents. In
China, the prevalence of overweight male adults signifi-
cantly increased from 8 to 17% in the years between 1992
and 2009; the increase was also significant in female adults
[6]. Similar increases in overweight and obese adults are
recognized in other parts of Asia [6,7].

Additionally, there has been an increase in sedentary
behaviour, which is identified as an independent risk factor
for the development of non-communicable diseases [8,9].
Sick leave is often related to sedentary behaviour [10] and
insufficient PA [11]. PA can be effective in preventing
obesity [12] and reducing body mass [13]. The results of
objectively measured PA among adults in the USA show
that fewer than 5% reach the recommended 30 min of mod-
erate PA per day [14]. Similarly, in Canada only 5% of
adults accumulate 150 min of moderate to vigorous PA per
week [15].

The increase in energy intake and the decrease in PA-
related energy expenditure (EE) are amongst the main
reasons for obesity [16]. In the last 50 years, the num-
ber of adults employed in sedentary occupations increased
by 76% in the USA [17]. It has been reported that peo-
ple expend about 75-85kcal/h in seated positions [18],
whereas when walking at approximately 1.5 km/h the EE
will increase to 250 kcal/h [19]. It has been estimated that
office workers spend up to 80% of their working time
sedentary [20] and do not compensate by sitting less in
their leisure time [21]. There are several reasons for phys-
ical inactivity among working adults, including a lack of
time, family responsibilities, scheduling constraints and
work [22,23]. Therefore, implementing PA during working
hours is a reasonable recommendation.

Workplace interventions such as cycle and treadmill
desks enable the user to be physically active while work-
ing. Meta-analyses to date have focused mostly on the
effects of workplace interventions on sedentary behaviour
and PA levels [24-29]. Only one meta-analysis targeted
EE [30]. These meta-analyses included studies with dif-
ferent interventions (active breaks, educational workshops,
prompts, sit-to-stand desks, cycle and treadmill desks,
etc.). The effects of cycle and treadmill desks on EE and
cardiovascular and biochemical indicators have not yet
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been determined. Moreover, the volume of research regard-
ing active workstations has expanded rapidly in recent
years, since new solutions have been proposed to counter-
act sedentarism and insufficient PA. Therefore, there is a
need to re-evaluate the effects of these interventions.

The aim of the present article is to systematically
review and, using a meta-analytical approach, assess
the studies evaluating cycle and treadmill desk work-
place interventions. We hypothesized that the interventions
would increase EE and favourably affect cardiovascular
and biochemical indicators.

2. Methods
2.1. Study selection criteria

The inclusion criteria were determined based on the PICOS
search tool [31]:

e Population (P): sedentary workers (e.g., office work-
ers) aged between 18 and 65 years with no medical
conditions.

e Intervention (I): cycle desk or treadmill desk.

e Comparisons (C): conventional sitting.

e Outcome (O): objectively measured EE and cardio-
vascular (heart pressure, heart rate) and biochemi-
cal (blood glucose and insulin, cholesterol, triglyc-
erides, cortisol, dopamine) indicators.

e Study design (S): randomized controlled trials
(RCTs), non-randomized parallel group design study
and crossover (CO) study designs.

e Other inclusion criteria were peer-reviewed articles
published in the English language.

2.2. Search strategy and study selection

Two authors independently searched six databases in
February 2018 (PubMed, ScienceDirect, Scopus, Embase,
Web of Science, PEDro). The search strategy was based
on the search terms within four main elements: (a) seden-
tary behaviour and its synonyms; (b) workplace PA and its
synonyms; (c) types of intervention and its synonyms; (d)
outcome parameters. Titles and abstracts were searched in
all databases using search terms merged with ‘AND’ and
‘OR’. Additionally, reference lists of relevant published
systematic review papers were reviewed. The complete list
of search terms and the list of systematic reviews are shown
in Supplementary File 1.

The study selection process consisted of three phases.
In the first phase, two reviewers independently screened
the article titles. In the second phase, the abstracts of
all articles selected from the first phase were reviewed
and assessed by two reviewers independently. In the final
phase, the remaining articles were fully reviewed by two
reviewers using the pre-determined inclusion criteria. Any
disagreement between reviewers was solved by the third
author.

2.3.  Quality assessment

Two authors independently assessed the methodologi-
cal quality of all the studies included with a 10-level
PEDro scale (109 = excellent, 86 = good, 54 =
fair, <4 = poor [32]) for the following domains: (a) sub-
jects were randomly allocated to groups; (b) allocation was
concealed; (c) the groups were similar at baseline regard-
ing the most important prognostic indicators; (d) there was
blinding of all subjects; (e) there was blinding of all thera-
pists who administered the therapy; (f) there was blinding
of all assessors who measured at least one key outcome; (g)
measures of at least one key outcome were obtained from
more than 85% of the subjects initially allocated to groups;
(h) all subjects for whom outcome measures were available
received the treatment or control condition as allocated or,
where this was not the case, data for at least one key out-
come were analysed by ‘intention to treat’; (i) the results
of between-group statistical comparisons are reported for
at least one key outcome; (j) the study provides both point
measures and measures of variability for at least one key
outcome [33]. The PEDro scale has been identified as a
reliable tool for assessing study quality [33]. Moreover,
this scale is the eligible methodological assessment tool
for all study designs included, as it covers the four main
types of biases suggested by the Cochrane Collaboration:
(a) selection bias; (b) performance bias; (c) attrition bias;
(d) detection bias [34].

2.4. Data extraction

The study design, intervention type, duration and inten-
sity, the number of participants and participants’ sex, mean
age and mean body mass index (BMI), the environment
(laboratory, office) and outcome data from the eligible
studies were extracted and entered into Microsoft Excel
version 2016. Where the data were incompletely reported,
the authors were contacted to obtain the missing data.

2.5. Data synthesis and analysis

Analyses were conducted in Review Manager version
5.3 using the inverse variance method and the random
effects model. The effect sizes were estimated using
the standard mean difference (SMD) due to the hetero-
geneity in the measurement protocol and the measure-
ment equipment. The differences between the interven-
tion group and the control group or between the con-
dition after or during the intervention (depending on
study protocol) were analysed. When pre/post values were
reported, the mean difference of these values was used, and
the mean standard deviation was calculated using the
equation SD = /[(SD1% + SD2%) — (2 x r x SD1 x SD2)],
applying a correlation value of 0.9. Statistical heterogene-
ity among studies was determined by calculating /2. The
significance threshold was set at p <0.05. The subgroup
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analyses were based on the intervention type (cycling,
walking) and the measurement time (worktime, daily).

Only studies reporting EE at the workplace in kilo-
calories were included in the meta-analysis. Studies were
divided according to the intervention type (cycle desk and
treadmill desk). Moreover, the results of the intervention
group — evaluating the effects on EE at different intensi-
ties — were included separately in the meta-analysis. The
intervention intensities are defined in the forest plots. Only
studies in which the heart rate and blood pressure were
evaluated during worktime or during an intervention were
included in the meta-analysis.

3. Results
3.1. Literature search and study characteristics

The database search identified 973 studies. Altogether, 22
studies met the inclusion criteria and were included in
the qualitative synthesis (see Figure 1). The mean age of
study participants was 36.7 = 8.8 years and their mean
BMI was 28.8 +3.7. In total, 622 participants took part
(229 males, 311 females, 82 unidentified). One study was
a RCT [35], one study was of a non-randomized paral-
lel group design [36] and 20 studies were CO in design

[37-56]. Seven studies evaluated a cycling intervention, 13
studies evaluated a walking intervention and two studies
evaluated both types of intervention (see Supplementary
File 2). Five studies were conducted in operating work-
places [36,43,44,47,50] and 17 in laboratory environments.
The intervention duration varied from 1 day in the labora-
tory [7,54] to interventions lasting several weeks [36,50].
The quality of the studies was fair (mean PEDro score
5.2/10, median PEDro score 5). Five studies published in
the PEDro database [35,41,43,47,50] already had a quality
evaluation, and the others were evaluated by the authors
(see Supplementary File 3).

3.2. Measures of EE

There was substantial heterogeneity regarding the method-
ological approaches in determining EE (see Table 1). EE
was reported either as the metabolic equivalent (MET)
or in kilocalories. Botter et al. [45] and Carr et al. [44]
reported the EE values in both METs and kilocalories.
Two studies reported daily EE in kilocalories [36,47] and
four studies reported on worktime-specific EE in kilocalo-
ries [39,49,53,55]. Among these studies, Koepp et al. [55]
and Levine and Miller [53] reported EE with and without
normalization by body mass.

Records identified through
database search:
n=973

Records identified through references

n=>5

n =655

Records after removing duplicates

Records screened
n =657

Title and/or abstract
screened -> excluded
n =591

n =56

Full-text articles assessed

Publications excluded:
ongoing studies, study protocols,
reporting on study already reviewed
n=32

n=22

Studies included in qualitative synthesis

Figure 1. Flow diagram of the study selection protocol.
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Table 1. Measuring tools used in the included studies.

Measuring tool Study

Heart rate monitor Polar (Polar Electro, Finland) [45]

Accelerometer SenseWear Mini Armband [36]
(BodyMedia, USA)

Accelerometer SenseWear Armband (BodyMedia, [49]
USA)

Accelerometer Actical (Philips Respironics, The [47]
Netherlands)

Indirect calorimetry (Cortex, Germany) [55]

Indirect calorimetry portable metabolic cart (Cosmed, [44]
Italy)

Indirect calorimeter (Columbus Instruments, USA) [53]

Spirometry (Parvo Medics, USA) [39]

3.3. The effects of interventions on EE

Eight studies were included in the systematic review of
EE in sedentary workers (see Supplementary File 2).
Cycling interventions were evaluated in four studies
[36,39,44,49] and treadmills were evaluated in four stud-
ies [45,47,53,55]. EE in the studies by Carr et al. [44] and
Elmer and Martin [39] varied from 1.7 to 3.25 METs in
the intervention group and from 0.8 to 1.3 METs in the
control group. The EE in kilocalories varied from 198 to
450 kcal in the intervention group and from 59 to 191 kcal
in the control group, respectively. Daily EE was evaluated

Standard Mean Difference

in two studies [36,47], which observed expenditures from
1200 £ 27 to 2328 4 343 kcal/day in the intervention group
and from 896 £ 16 to 2356 4490 kcal/day in the control
group.

Altogether, five studies were included in the meta-
analysis (see Figure 2), which indicated a signifi-
cant increase in total EE in the intervention group
(SMD = 3.84,95% CI1[2.44,5.23],p < 0.001, 1> = 95%).
Cycling interventions alone significantly increased EE
(SMD = 6.50,95% CI[3.26,9.74], p < 0.001, I*> = 95%),
as did walking interventions (SMD = 2.23, 95% CI
[1.22, 3.25], p <0.001, I?> =89%). The differences
between the intervention types were statistically significant
(p = 0.010) and the heterogeneity between the studies was
considerable (p < 0.001, I? = 83.5%).

The study by Tronarp et al. [49] was included twice
because the authors evaluated the EE at two different inten-
sities. In the Forest plot (Figure 2), 3.1 [49] presents the EE
values obtained for low-intensity cycling and 3.2 [49] those
for high-intensity cycling. The results of 3.2 [49] (cycling
at an intensity of 50% of maximal aerobic power) were
outstanding compared to the other results (EE in the inter-
vention group 450 £ 43 kcal compared to 84 & 6 kcal in the
control group) (Figure 2). If the results of 3.2 [49] were not
included in the meta-analysis, the overall effect of interven-
tions was lower, as was study heterogeneity (SMD = 3.07,
95% CI[1.93,4.21], p <0.001, I* = 93%)).

Standard Mean Difference

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% ClI
Cycle Desk
1. [44] 10.1% 3.43[2.36, 4.49] 2
2. [39] 9.4% 3.9412.32, 5.56] =
3.1 [49] 9.8% 7.30(5.99, 8.61] -
3.2 [49] 8.8%  11.58[9.58, 13.58] -
Subtotal (95% CI) 38.0% 6.50 [3.26, 9.74] >
Heterogeneity: 2 = 10.30; x*=60.92, df = 3 (p < 0.001); P = 95%
Test for overall effect: Z=3.94 (p < 0.001)
Treadmill Desk
4.1 [55] 10.4% 2.43[1.70, 3.16] -
4.2 [55] 10.3% 3.211[2.37,4.05] i
4.3 [55] 10.3% 3.63[2.72,4.53) 3
5.1 [53] 10.4% 0.24 [-0.48, 0.96] T
5.2 [53] 10.3% 1.65[0.80, 2.49] -
5.3 [53] 10.2% 2.33[1.38, 3.29] =
Subtotal (95% Cl) 62.0% 2.23[1.22, 3.25] L
Heterogeneity: 2 = 1.43; x> = 45.49, df = 5 (p < 0.001); P = 89%
Test for overall effect: Z=4.31 (p < 0.001)
Total (95% Cl) 100.0% 3.84 [2.44,5.23] 2 2
ity 12 = . 2= 2 . 2= QRO 1 | 1 !
Heterogeneity: 12 = 4.73; x*=184.61, df=9 (p < 0.001); #=95% _1'0 ;5 0 é 1'0

Test for overall effect: Z=5.39 (p < 0.001)
Test for subgroup differences: x*=6.08, df=1 (p=0.010), = 83.5%

Figure 2. Effects of interventions on energy expenditure.

Favours control Favours experimental

Note: IV = inverse variance; CI = confidence interval; 3.1 [49] = cycling intervention at 20% of maximal aerobic power; 3.2 [49]

= cycling intervention at 50% of maximal aerobic power: 4.1 [55] = walking intervention at speed 1.6 km/h; 4.2 [55] = walking
intervention at speed 3.2 km/h; 4.3 [55] = walking intervention at speed 4.8 km/h; 5.1 [53] = walking intervention at speed 1.6 km/h;
5.2 [53] = walking intervention at speed 3.2 km/h; 5.3 [53] = walking intervention at speed 4.8 km/h.



International Journal of Occupational Safety and Ergonomics (JOSE) 5

3.4. The effects of interventions on cardiovascular
indicators

Ten studies were included in the meta-analysis of cardio-
vascular indicators (see Supplementary File 2). Separate
meta-analyses were conducted for the heart rate, systolic
blood pressure and diastolic blood pressure (see Supple-
mentary File 4). The heart rate measured during work-
time in the studies varied from 77 to 110.6bpm in the
intervention group and from 71 to 82bpm in the con-
trol group. Studies evaluating the daily heart rate [38,46]
observed a mean value of 78-80 bpm in the intervention
group and 70-72bpm in the control group. The pooled
effect size showed a significant increase in heart rate
(SMD = 1.68,95% CI[1.13,2.23], p <0.001, I> = 91%)
in the intervention group. When analysed separately, both
interventions significantly increased the heart rate (cycling
SMD = 1.71,95% CI [0.33, 3.10], p = 0.020, 1> = 94%;
walking SMD = 1.67, 95% CI [1.10, 2.25], p <0.001,
I? = 89%). The differences between the intervention types
were not statistically significant (p = 0.820) and het-
erogeneity between studies was not present (p < 0.001,
I? = 0%).

Seven studies investigated the effects of the inter-
ventions on blood pressure (see Supplementary File 2).
The meta-analysis revealed no effect on either systolic
blood pressure (p = 0.420) or diastolic blood pressure
(» = 0.350). Moreover, cycling or walking interventions
alone did not have an influence on blood pressure values.

3.5. The effects of interventions on biochemical
indicators

Five studies examined the effects of cycle and tread-
mill desks on biochemical indicators (see Supplementary
File 4). High-density lipoprotein cholesterol (HDL) and
triglyceride levels were assessed in two studies [35,55].
One study assessed low-density lipoprotein cholesterol
(LDL) and overall cholesterol levels [35]. Blood glucose
levels were assessed by three studies [41,50,52] and insulin
levels by two studies [41,52]. One study [46] assessed
dopamine levels and two studies [46,56] assessed cortisol
levels.

Interventions lowered both blood glucose and insulin
levels (SMD = —0.54, p < 0.001, I = 0% and SMD = —
3.13, p <0.001, I? = 76%, respectively). All included
studies used the treadmill desk intervention and were
performed in a laboratory environment.

The meta-analysis showed no effect on triglyceride lev-
els (p = 0.230). Furthermore, the meta-analysis showed
no effect on whole (p = 0.770), HDL (p = 0.860) or LDL
(p = 0.200) cholesterol. No effect was shown either on
dopamine (p = 0.810) or cortisol (p = 0.190).

Five studies assessed workers’ perceived exertion
(122 participants). The meta-analysis indicated a sig-
nificant increase in perceived exertion among the

participants in the intervention group (SMD = 2.95,
p <0.001, I> = 92%), with greater exertion on tread-
mills (SMD = 4.01, p <0.001) compared to cycle desks
(SMD = 2.41, p <0.001). The differences between inter-
vention types were statistically significant (p = 0.010).

4. Discussion

The aim of the present study was to objectively eval-
uate the effects of workplace cycle and treadmill desks
on EE and cardiovascular and biochemical indicators
in sedentary workers. The results suggest a significant
increase in EE and heart rate, a decrease of blood glu-
cose and insulin levels, and no effect on blood pres-
sure and biochemical indicators (cholesterol, triglycerides,
cortisol, dopamine) due to cycle and treadmill desk
implementation.

Because of the evidential intervention condition
(cycling and walking), blinding participants and ther-
apists in the related studies was impossible. Thus,
the studies were unable to avoid blinding bias. Other
study weaknesses included short intervention durations
[41,45,46,52,53,57] and small sample sizes [38,39,45,54].

The heterogeneity between studies included in these
meta-analyses on EE was considerable, varying from 89
to 95%. When interpreting the results of the meta-analysis,
differences in sample size, intervention duration and inten-
sity, and the use of different measuring methods in the
included studies must be considered. The sample size
among included studies varied from 10 [39] to 36 [49]
participants. Two studies defined the cycling intensity by
revolutions per minute and in Watts [39,44], one study
defined the cycling intensity as the percentage of maximal
heart rate [49] and two studies defined walking intensity
in kilometres per hour [53,55]. The equipment for measur-
ing EE varied substantially among the studies (heart rate
monitor, accelerometers, indirect calorimetry, spirometry).
Spirometry remains the gold standard for evaluating EE
[58]. EE data derived from the SenseWear (BodyMedia,
Inc., USA) accelerometers were shown to be reliable dur-
ing light-intensity stepping [59]. Moreover, the simultane-
ous heart rate monitor technique, using a Polar heart rate
transmitter (Polar Electro, Finland), was shown to be an
accurate predictor of EE during activity in comparison to
indirect calorimetry [60]. The EE values were presented
either in METs or in kilocalories. The MET is a widely
used physiological concept for expressing the energy cost
of physical activities. However, it has been shown that
expressing EE in METs is not suitable for everyone and
that 1 MET of 1kcal x kg™! x h™! overestimates the rest-
ing EE by 20% for a large heterogencous sample [61].
Also, when EE is presented in kilocalories, normalization
by the body mass is needed. Only two studies included in
this meta-analysis [53,55] reported the EE values normal-
ized by the body mass. Despite the discrepancies among
the included studies, the meta-analysis was conducted to
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objectively and quantitatively evaluate the overall effect of
cycle and treadmill desk interventions.

The results of this article demonstrate a significant
increase in daily and worktime EE when using cycle or
treadmill desks. Similar results have been demonstrated in
a meta-analysis by Cao et al. [30]. Nevertheless, the results
are not completely comparable since Cao et al. [30] did not
conduct a separate meta-analysis for cycle and treadmill
desk conditions. Also, additional new papers are included
in the present meta-analysis. The review by Torbeyns et al.
[62] reported an increase in EE from 100 to 405 kcal
when using treadmill desks. For an adult with a body
mass of 70 kg, this could increase the EE up to 5.7 MET.
This increase in EE could reduce sedentary behaviour and
increase both low and moderate PA. This increase in PA
is desired since performing moderate-intensity PA might
reduce the risks associated with being overweight, obesity
and cardiovascular disease [63].

This meta-analysis indicated a significant increase of
heart rate and revealed no effect of interventions on systolic
and diastolic blood pressure. These results are consistent
with the meta-analysis by Reed et al. [28]. However, Reed
et al. [28] evaluated the effects of the interventions that
included counselling, fitness testing, messages and email
prompts, diet and health promotion on working-age woman
whereas this meta-analysis reports the effects of cycle
and treadmill desks on sedentary workers. Two studies
included in this meta-analysis [37,38] focused primarily
on the effects of cycle and treadmill desk interventions
on blood pressure compared to a seated condition. In a
study by Zeigler et al. [37], subjects with prehyperten-
sion were included (prehypertension was defined as mean
systolic blood pressure of 120—139 mmHg and mean dias-
tolic blood pressure of 8090 mmHg). Similarly, in another
study by Zeigler et al. [38], the inclusion criteria were pre-
hypertension and BMI > 25. Other studies did not have
such inclusion criteria and the assessment of blood pres-
sure was a collateral measurement. Performing low and
moderate-intensity PA is related to lower blood pressure
in adults [64,65]. Nevertheless, the cycle and treadmill
desks have not been shown to influence blood pressure,
possibly due to the short duration of the interventions. The
long-term effects of cycle and treadmill desks on the car-
diovascular parameters should be additionally evaluated by
studies with longer duration (several weeks, months) of the
interventions.

Among the biochemical indicators examined, only
blood glucose and insulin levels were affected by cycle and
treadmill desk interventions. Similar results are reported in
the meta-analysis by Reed et al. [28]. Reed et al.’s paper
[28] revealed that cycle and treadmill desks have a compa-
rable effect to single and multi-component interventions.
Studies included in this meta-analysis examining blood
glucose levels differed substantially regarding the study
environment and the inclusion criteria of the participants.

Two studies were conducted in a laboratory environment
[41,52] and one in an office environment [55]. The study
by Dunstan et al. [41] only included participants with
BMI > 25, whereas the other two studies had no such
inclusion criteria. The two studies examining insulin levels
were both conducted in a laboratory environment [41,52].
Because of the substantial heterogeneity between the stud-
ies, the results for blood glucose and insulin levels must
be interpreted with caution. They reflect acute rather than
long-term effects of treadmill desk interventions. Studies
with longer intervention periods are desired to investigate
the long-term effects of workplace cycling and walking on
biochemical indicators in sedentary workers. The tread-
mill desk intervention induced greater perceived exertion
in sedentary workers compared to cycle desks (p = 0.010).
This result is justifiable since the seated cycling posture
results in smaller movement of the upper body compared
to walking and is therefore possibly less disruptive for the
user. Perceived exertion might be decreased in the case of
long-term use of cycle and treadmill desks since perform-
ing two independent motor tasks simultaneously may be
improved with practice [66,67].

Different aspects of PA, EE and sitting time in seden-
tary workers should be considered when designing new
studies. Leisure-time PA is shown to be associated with
a reduced risk of pre-mortality [68], therefore more focus
could be given to assess the effects of workstations on
leisure-time EE and PA. The long-term effectiveness of
active workstations is also unclear. Koepp et al. [69]
showed a decrease after 6 months and renewed increase
in sedentary behaviour after 12 months of intervention. As
non-communicable chronic diseases are a risk to the health
of the population [70], further studies need to focus partic-
ularly on the possible impacts the active workstation may
have on chronic disease. Most of the studies included in
the present article involved relatively healthy participants.
Different effects might be observed in populations already
suffering from a chronic disease.

Reviews conducted to date show mostly positive effects
of active workstations on sedentary behaviour, PA, EE,
cognitive function and contrasting results in work per-
formance [24-30,62,71,72]. Most papers have focused
on reducing sedentary behaviour and increasing PA in
workers and included studies with different types of inter-
ventions, such as sit-to-stand desks, cycle and treadmill
desks, active breaks, counselling, health promotion, etc.
For example, Chu et al. [24] included studies that com-
bined mixed environmental and educational interventions.
Ojo et al. [72] focused on the effects of active worksta-
tions on work and cognitive performance, whereas Reed
et al. [28] focused on studies evaluating the effects on car-
diometabolic parameters and included studies only with
female participants. In the review by Shrestha et al. [29] the
focus was on sedentary behaviour and EE, with the stud-
ies included evaluating different interventions (sit-to-stand,
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cycle desks, etc.). One meta-analysis targeted EE [30].
No review and meta-analysis to date has evaluated the
effects of cycle and treadmill desks alone on EE and
cardiometabolic parameters.

There are certain limitations associated with the present
article. Firstly, only papers published in English were
included. Secondly, only peer-reviewed papers were eval-
uated. Although this could have induced a selection bias, it
ensured that the papers included were of sufficient quality.
Cycle and treadmill desks as methods to promote individ-
uals’ health have only recently become prominent areas of
research, and many studies which have assessed the effects
of such interventions are preliminary and short. Neverthe-
less, this article indicates that the use of cycle and treadmill
desks could be effective in promoting health and is worth
further investigation. The results show that cycle and tread-
mill desks could positively influence EE, blood glucose
and insulin levels. No effect of interventions was found
for blood pressure and biochemical indicators (cholesterol,
triglycerides, dopamine, cortisol), possibly due to the short
durations of the interventions.

5. Conclusion

Cycle and treadmill desks could be effective in reducing
the negative effects of sedentary work. Studies including
participants who already have chronic diseases and stud-
ies with larger sample sizes and longer evaluation periods
are desired to further explore and determine the effects of
cycle and treadmill desks on EE and cardiovascular and
biochemical indicators.
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