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Abstract
Objectives: The objective of this study was to determine the effects of 2 physical exercise programs carried out during working hours in an office work 
environment on health-related parameters of employees. Material and Methods: The participants included 47 healthy office worker volunteers (aged 
45±11.95 years, 27% males) who formed 3 groups: circuit training (CT), brisk walk (BW), and control (C) groups. The interventions lasted 12 weeks 
with a weekly frequency of three 30-minute sessions in the middle of the workday. All employees were evaluated with a multicomponent battery test 
which included: anthropometric and body composition measurements, a cardiorespiratory fitness test, lipid profile, blood pressure, and mental health 
(depression, anxiety, and stress). Basic descriptive statistics were calculated. A repeated measures ANOVA was performed to summarize changes in 
the variables studied after the application of the physical exercise programs. Results: Generally, both exercise programs (CT and BW) maintained 
the body weight and body mass index while reducing body fat mass (a group × time interaction; 4.864 ≤ F ≤ 6.524, 0.001 ≤ p ≤ 0.015), although 
the CT intervention also showed relevant (inter-group) reductions in the waist-hip ratio (F = 11.311, p = 0.007) and increased skeletal muscle 
mass (F = 15.062, p = 0.003). Both exercise programs (CT and BW) improved the cardiorespiratory fitness test scores (a group × time interaction; 
F = 18.054, p < 0.001). There were no changes in the lipid profile or blood pressure after the interventions, but there was an improvement in mental 
health (4.760 ≤ F ≤ 8.087, 0.008 ≤ p ≤ 0.037). Conclusions: The findings suggest that both types of programs could be implemented in the employees’ 
daily routine in order to improve their overall health. Nevertheless, studies with larger samples are necessary before the conclusions can be general-
ized. Int J Occup Med Environ Health. 2021;34(1):39 – 51
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their sedentary lifestyle [5] with estimates of their spending 
approx. 70–85% of working hours sitting [6]. Long working 
hours can also be a barrier to workers getting regular PA or 
exercise. The effects of these prolonged sitting hours can 
have certain consequences that are detrimental to human 
health in the long term [4]. Workplace PA can be important 
to break up these sedentary patterns.
Musculoskeletal problems should also be mentioned in 
regard to prolonged sedentary behavior and inactivity 
in the work environment of general workers as much as 
of specific workers, like nurses [7] or warehouse staff [8]. 
For office workers, one of the biggest reasons for absentee-
ism is low back pain, and exercise interventions have been 
shown to be effective in reducing this problem [9]. In some 
cases, exercise can also help improve job performance, 
partly due to improvements in such psychological aspects 
as mood and job enthusiasm [10]. Also, exercise can be an 
important factor for social cohesion [11], and for prevent-
ing increased stress levels and potential burnout [12].
Interventions aimed at increasing PA or exercise during 
working hours have shown divergent results. A recent sys-
tematic review of experimental studies has found that in-
terventions designed to increase PA reduced body weight, 
the body mass index (BMI), and waist circumference, but 
had no positive effects on the lipid profile or blood pres-
sure levels [13]. Interventions designed to promote health 
(PA, nutrition, lifestyle habits) were found to be effective 
in reducing weight and muscular disorders, as well as im-
proving employees’ mental health [14]. However, other 
studies found no clear evidence of any improvement in 
employees’ mental health when the interventions applied 
were based on physical exercise programs [15]. In this 
sense, physical exercise programs have shown improve-
ments in pain located in specific areas of the body, such 
as the lower back [16], and they have managed to improve 
cardiorespiratory fitness and muscular endurance [17]. 
Similarly, they have been shown to be effective in reducing 
the levels of depression [18], and anxiety [19].

INTRODUCTION
Inactivity has been on the rise in recent years, with lower 
demand for physical activity (PA) in the modern lifestyle. 
Environmental factors such as transportation, worksites, 
public spaces, and schools are made with comfort in mind, 
and have, in some ways, minimized the demand for regu-
lar PA [1]. However, there is an association between differ-
ent aspects of public open spaces (proximity, size, quality) 
and PA [2]. It is known that the lack of PA increases the risk 
of various health problems such as cardiovascular diseases 
(CVDs), different forms of cancer, and type 2 diabetes, 
among others. Also, studies have reported a prospective 
relationship between sedentary lifestyles and premature 
mortality [1]. It is estimated that 9% of premature deaths in 
the world are directly linked to inactivity. Hence, inactivity is 
regarded as a risk factor similar to obesity and smoking which 
are the biggest risk factors for premature mortality [3].
In recent years, sedentary physiology has been deemed 
a legitimate field of study since leading a sedentary life-
style can have some potential health threatening con-
sequences [4]. There can be a significant difference in 
energy expenditure between sedentary behavior and those 
behaviors that are considered as just light intensity activi-
ties. Although often confused as being the same concept, 
it is important to distinguish between sedentary behavior 
and simply not getting sufficient PA. Living a sedentary 
lifestyle with prolonged sitting time is related to potential 
added health consequences on top of those from simply 
not getting sufficient, moderate to vigorous, PA [1]. It is in-
teresting to note that, even when meeting the recommen-
dations on moderate to vigorous PA, metabolic health can 
still be compromised with prolonged sitting exposure.
People spend around 8 h/day, 5 days/week, at work. Seden-
tary behavior is, in some ways, a by-product of today’s office 
work environment in which individuals work seated at their 
desks for prolonged periods each day. Office workers have 
been shown to spend significantly more time seated at work 
than outside of work; therefore, work can contribute to 
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tion) performed for 12 weeks during working hours. 
The dependent variables were as follows: anthropometric 
and body composition parameters, a 6-minute walking 
test, lipid profile, blood pressure parameters, and mental 
health. All the dependent variables were evaluated imme-
diately before and after the intervention programs.

Participants
Forty-seven healthy office worker volunteers (aged 
45±11.95 years, 27% males) participated in the study. 
They were divided into 3 groups:
 – the circuit training group (CT) – 11% males,
 – the brisk walk group (BW) – 17% males,
 – the control group (C) – 45% males.

The participants of the first 2 groups (CT and BW) were 
randomly split using the IBM SPSS Statistics version 25 
computer package into those groups after the baseline 
evaluation (Figure 1). All the participants read and signed 

In this context, certain studies have been conducted re-
garding the use of physical exercise programs during work-
ing hours that have analyzed individually 1 or 2 health-
related parameters (body composition, body weight, lipid 
profile, fitness, mental health, etc.). Therefore, the objec-
tive of this study was to take a multidimensional perspec-
tive to determine the effects of 2 physical exercise pro-
grams carried out during working hours in an office work 
environment on the employees’ health-related parameters 
(anthropometry, body composition, cardiorespiratory fit-
ness, lipid profile, blood pressure, and mental health).

MATERIAL AND METHODS
Design
This was a quasi-experimental (semi-randomized) study 
performed in a sedentary office work setting. The inde-
pendent variable was the type of intervention (a circuit 
training program, a brisk walk program, or no interven-

Assessed for eligibility (N = 143)

Not interested in participating 
in exercise programs

(N  = 11)

Interested in participating 
in exercise programs

(N = 36)

Allocated to the CT group
(N = 18)

Allocated to the BW group
(N = 18)

Allocated to the C group
(N = 11)

Low attendance (N = 3)
Drop-outs (N = 3)

18 included in ITT analysis
(12 outcome data)

18 included in ITT analysis
(12 outcome data)

Low attendance (N = 3)
Drop-outs (N = 3)

11 outcome data

Enrollment

Randomization

Allocation

Follow-up

Analysis

ITT – intention-to-treat.
BW – brisk walk; C – control; CT – circuit training.

Figure 1. A flowchart of the participants in the study on the effects of 2 physical exercise programs carried out during working hours 
in an office work environment, conducted in Reykjavik (Iceland) in February–May 2018
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Procedures
This study was presented in an open convocation for re-
search projects, and was subsequently funded. The re-
searchers presented the project to a company’s manag-
ers. Then, to recruit the participants, flyers and repeated 

an informed consent form. The study was approved by 
the National Bioethics Committee (Vísindasiðanefnd, 
ref. No. 17–226) and respected the principles of the Dec-
laration of Helsinki. The baseline (pre-intervention) char-
acteristics of each group are given in Table 1.

Table 1. Characteristics of the sample before the interventions (baseline) and the results of Levene’s test in the study on the effects 
of 2 physical exercise programs carried out during working hours in an office work environment, conducted in Reykjavik (Iceland) 
in February–May 2018

Variable

Participants
(N =47)

F p
CT group
(N = 18)

BW group
(N = 18)

C group
(N = 11)

Age [years] (M±SD) 44.8±15.0 45.6±9.4 43.2±12.1 1.284 0.291
Anthropometry and body composition (M±SD)

weight [kg] 84.9±20.3 84.4±13.6 83.1±14.4 0.923 0.408
BMI [kg/m²] 29.7±5.7 28.6±4.1 27.4±3.7 1.454 0.250
WHR 1.00±0.8 0.99±0.6 0.95±0.6 0.476 0.626
BFM [%] 38.5±9.2 35.3±9.00 30.0±9.6 2.395 0.108
SMM [%] 34.1±5.3 35.9±5.3 39.3±6.0 1.463 0.248

Aerobic fitness (M±SD)
6-minute walking test [m] 605.1±43.3 624.8±32.9 671.9±47.7 2.994 0.065

Lipid profile [mmol/l] (M±SD)
total-C 5.6±1.2 5.1±0.8 5.1±0.9 2.810 0.076
HDL-C 2.0±0.6 1.7±0.3 1.6±0.4 0.119 0.888
LDL-C 3.3±0.9 2.9±0.7 2.9±0.9 0.635 0.537
triglycerides 1.8±2.1 1.2±0.3 1.3±0.9 6.143 0.006

Blood pressure [mm Hg] (M±SD)
systolic 123.9±11.1 125.2±11.5 120.8±4.6 0.124 0.884
diastolic 83.2±11.7 85.4±7.3 82.2±4.7 2.236 0.129

DASS (M±SD)
depression 3.8±4.7 3.1±4.3 2.6±7.2 0.576 0.568
anxiety 3.4±3.1 2.5±3.2 2.2±2.6 2.754 0.080
stress 8.2±5.6 4.8±3.3 4.5±5.1 3.814 0.054
total 15.5±11.7 9.9±10.1 9.25±13.9 2.405 0.108

Groups: BW – brisk walk; C – control; CT – circuit training.
DASS – Depression Anxiety Stress Scales.
BFM – body fat mass; BMI – body mass index; HDL-C – high-density lipoprotein cholesterol; LDL-C – low-density lipoprotein cholesterol;  
SMM – skeletal muscle mass; total-C – total cholesterol; WHR – waist-hip ratio.
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recommendations set out in the literature [20], and were 
taught directly by a Master’s course student.
The CT intervention consisted of multiple stations with 
a fixed time for the exercise and for the rest between sta-
tions. Table 2 lists the number of stations, exercises, and 
a progression of the CT program. All the sessions started 
with a 5-min dynamic warm-up, and ended with a 5-minute 
cool-down and static stretches. The practice equipment 
used in the interventions consisted of resistance bands, 
free weights, aerobic steppers, medicine balls, bosu balls, 
and exercise mats.
In the BW intervention, the stride cadence objective was 
>100 strides/min throughout the walking session, i.e., 
the cadence recommended in the guidelines for individu-
als to reach moderate PA levels while walking since it is 
the equivalent of approximately 3 metabolic equivalents 
of task for most individuals [21]. The walking sessions 
were performed outdoors in the area around the com-
pany’s headquarters. By wearing appropriate clothing, 
the participants were able to walk in almost all weather 
conditions during the study period. The weather was 
sometimes unfavorable, with days of snow and wind at 
the beginning, but the walking session was canceled only 
once because of bad weather. This was compensated for 
by adding an extra walking session on another day in 
the same week.

e-mail notifications were sent out to all the office em-
ployees at the company’s headquarters. The employees 
interested in the project had a meeting in which they 
were informed about the project and signed the informed 
consent form. Following this, the participants who were 
interested in the exercise intervention were randomized 
into 2 groups (CT and BW). The C group was recruited 
from those employees who had no interest in the physical 
exercise programs through emailing and posts on the com-
pany’s Facebook page. All the participants of the 3 groups 
were evaluated before and after the physical exercise pro-
gram (12 weeks).

Interventions
The interventions lasted 12 weeks at a frequency of 3 ses-
sions/week, with a duration of 30 min in the middle of the 
workday. The employees who signed up to participate  
in the program were given an extra 15 min for their lunch-
time on the training days, changing it from the standard 
30–45 min. In this way, the participants could attend 
the 30-minute training session and get extra time for 
their lunch-break so that they would still be able to eat 
their lunch. The programs were carried out on Mondays, 
Wednesdays, and Fridays (the CT program at 11:30–12:00 
and the BW program at 12:30–13:00). The programs were 
designed by the project’s principal investigator following 

Table 2. The number of stations, exercises, and a progression of the CT program in the study on the effects of 2 physical exercise 
programs carried out during working hours in an office work environment, conducted in Reykjavik (Iceland) in February–May 2018

Week Stations
[n]

Work:Rest
[s] Exercises

1–2 10 60:30 1 × push, 2 × pull, 1 × knee dominant, 1 × hip dominant,
1 × specific core, 1 × medicine ball throw, 3 × specific aerobic

3–5 12 60:30 1 × push, 2 × pull, 1 × knee dominant, 1 × hip dominant,
2 × specific core, 1 × medicine ball throw, 4 × specific aerobic

6–8 14 60:30 1 × push, 2 × pull, 2 × knee dominant, 1 × hip dominant,
2 × specific core, 1 × medicine ball throw, 1 × arms, 4 × specific aerobic

9–12 16 60:20 1 × push, 2 × pull, 2 × knee dominant, 1 × hip dominant,
2 × specific core, 1 × medicine ball throw, 1 × arms, 6 × specific aerobic
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previously validated in research settings [24]. The blood 
pressure was evaluated twice in a seated position with an 
interval of 1 min between the measurements.
Finally, mental health was evaluated with the Depression 
Anxiety Stress Scales (DASS) questionnaire [25]. This ques-
tionnaire (42 items, 14 in each scale) evaluates the partici-
pants’ levels of psychological distress in terms of depression, 
anxiety, and stress related symptoms. Each item asks the re-
spondent to rate, on a score of 1–4, the degree to which they 
have experienced the corresponding emotions in the past 
week. The score for each scale is the sum of the corre-
sponding 14 item scores, and the total score is the sum of 
all 3 scales. The psychometric properties of the DASS ques-
tionnaire have been evaluated frequently. Those of the Eng-
lish version of the questionnaire are known to be good [25], 
as also are those of the version in Icelandic, the mother 
tongue of the participants. In the present study, the internal 
consistency was acceptable (Cronbach’s α = 0.85).

Statistics
All the variables satisfied the tests of homoscedasticity 
(Levene’s variance homogeneity test) and normality (the 
Kolmogorov-Smirnov test) of their distributions, except 
for the single case of the triglycerides in the pre-test where 
there was a difference between the groups (Table 1). 
The data were analyzed in accordance with the intention-
to-treat approach [26]. Basic descriptive statistics (mean 
and standard deviations) were calculated. Repeated mea-
sures ANOVAs were performed to summarize changes in 
the dependent variables (anthropometric and body com-
position parameters, cardiorespiratory fitness, lipid pro-
file, blood pressure parameters, and mental health) with 
respect to the independent variables (interventions: CT, 
BW, and C). The dependent variables were analyzed with 
the baseline data as co-variables. Also, the main effects of 
the group, time, and group × time interaction were calcu-
lated. The effect sizes of the differences were calculated 
as Cohen’s d [27]. The statistical significance level was 

Measurements
All the participants underwent several evaluations which 
included anthropometric and body composition parame-
ters, cardiorespiratory fitness, the lipid profile, blood pres-
sure parameters, and mental health indices.
The anthropometric and body composition measurements 
included height, weight, BMI, the waist-hip ratio (WHR), 
body fat mass (BFM), and skeletal muscle mass (SMM). 
The equipment used was the InBody 270 bioelectrical im-
pedance analyzer (Hessenbergweg, Amsterdam, the Neth-
erlands). InBody machines have been shown to have both 
high accuracy and test-retest reliability [22].
Cardiorespiratory fitness was evaluated with a 6-minute 
walking test [23]. This is a sub-maximal self-paced test which 
measures an individual’s sub-maximal capacity to perform 
activities. In particular, it measures how far an individual can 
walk, when walking as fast as they possibly can, in a period of 
6 min on a hard flat surface. In terms of the test-retest reliabil-
ity, it is important that the length of the corridor and the sur-
face type are the same. The 2 ends of the course are marked 
with a cone. The length of the corridor is marked every 3 m, 
and the starting line is marked with a tape. The equipment 
needed consists of a stopwatch, cones, a tape, measurement 
tools, and a pen and paper to write on.
The lipid profile (total cholesterol [total-C], high-density 
lipoprotein cholesterol [HDL-C], low-density lipoprotein 
cholesterol [LDL-C], and triglycerides) and blood pres-
sure (systolic and diastolic) were evaluated after a 12-hour 
fast and a 24-hour period without moderate intensity ex-
ercise. For the lipid profile testing, a nurse was contacted 
who came to the company offices to collect the blood sam-
ples on both the pre- and post-intervention measurement 
dates. After collection, the blood samples were taken di-
rectly to a laboratory in Reykjavik for analysis. The equip-
ment used was Dimension XpandPlus (Siemens, Mal-
vern, USA) for the lipid profile and, for the blood pressure 
measurements, a Visomat Comfort 20/40 blood pressure 
device (Visomat, Wertheim, Germany) which had been 
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parameters, although they involved longer programs 
(12 months) [28] or longer sessions (40–50 min) [18].
In the same line, there was also a meta-analysis of 33 stud-
ies, finding a reduction in body weight and BMI after 
applying physical exercise programs [13]. The CT group 
reduced their BFM by 3.1%, and there was a group × 
time effect (Table 3). This seems to indicate that strength 
resistance work (CT) is necessary to improve this body 
composition parameter, which is coherent with previous 
studies in which programs based only on walking did not 
manage to reduce this parameter [29]. However, both 
groups, CT and BW, showed some improvements (of 8.1% 
and 7.5%, respectively) in the cardiorespiratory fitness 
test, with a group × time effect (Table 3). This is consis-
tent with a recent meta-analysis that found improvements 
in this parameter with programs lasting 9–12 weeks [17]. 
Nonetheless, the same meta-analysis did not find any im-
provement when the programs were of 3 sessions/week, 
with each session lasting 16–30 min. The programs imple-
mented in the current study lasted 12 weeks with three 
30-minute sessions/week. It is noteworthy that cardiore-
spiratory fitness is a health-related parameter that guaran-
tees the performance of daily activities, being a protector 
against illnesses such as CVDs, among others [30].
With regard to the lipid profile and blood pressure (systolic 
and diastolic), the implementation of the physical exercise 
programs did not show any improvements except for the tri-
glycerides in the BW group (Table 4). The lipid profile results 
do not agree with a meta-analysis that found a reduction in 
the total-C and LDL-C levels after applying physical exercise 
programs [13], although the lengths of the sessions in those 
studies were longer than the 30-minute sessions as applied in 
the current study. With regard to blood pressure, the results 
seem to indicate that the physical exercise programs had no 
effect on those parameters, which agrees with the findings of 
previous studies [18,29].
Finally, with regard to mental health (depression, anxiety, 
stress), all the groups together (CT, BW, and C) showed im-

set at p < 0.05 for all analyses. For the statistical calcula-
tions, IBM SPSS Statistics version 25 was used.

RESULTS
Table 3 presents the basic descriptive statistics, the repeat-
ed measures ANOVA values, the pre- to post-intervention 
effect sizes, and the group, time, and their interaction effects 
for the studied variables. There were group × time inter-
actions in weight (F = 4.864, p = 0.015), BMI (F = 4.966, 
p = 0.014), BFM (%) (F = 6.524, p = 0.004), and cardio-
respiratory fitness (F = 18.054, p < 0.001). In the lipid 
profile and blood pressure, there was no group × time in-
teraction for any variable. There was only a time effect in 
triglycerides (F = 7.387, p = 0.011). In the mental health 
parameters, there was no group × time interaction for any  
variable, although there was a time effect in all the vari-
ables (4.760 ≤ F ≤ 8.087; 0.008 ≤ p ≤ 0.037).

DISCUSSION
The objective of this quasi-experimental study was to de-
termine the effects of 2 physical exercise programs (CT and 
BW) carried out during working hours in an office work 
environment on the employees’ health-related parameters 
(anthropometry, body composition, cardiorespiratory fit-
ness, lipid profile, blood pressure, and mental health). 
To the best of the authors’ knowledge, this is the first study 
to analyze the health effect of 2 physical exercise programs 
from a multidimensional perspective. In general, both pro-
grams maintained body weight and BMI during the inter-
vention, at the same time reducing BFM and increasing 
cardiorespiratory fitness. Also, both groups (CT and BW) 
showed reduced levels of depression, anxiety, and stress, 
and this reduction was also present in the C group.
The fact that both physical exercise programs (CT and 
BW) maintained the values of body weight and BMI while 
these 2 parameters increased in the C group, with there 
being a group × time effect (Table 3), does not agree 
with previous studies which obtained reductions in these 
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for various health-related parameters. This kind of a pro-
gram that uses employees’ lunchtime could be implement-
ed in companies with this type of a structural timetable, 
thus enhancing the health of their employees. Neverthe-
less, studies with larger samples are necessary before 
the conclusions can be generalized.
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