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Abstract
The long-term benefits of physical activity (PA) on both physical and psychological well-be-
ing are well proven (see meta-analysis by Reed & Ones, 2006). The association between 
PA and important organizational variables as employees’ psychological detachment from 
work during leisure time, next day’s work engagement, productivity, and cognitive ability, 
however, has not been sufficiently examined in the context of organizations. The aim of 
this study was to compare adult groups that engaged in PA after work to those who did not 
in order to study daily dynamics of these variables. In this study, 42 participants, aged 21 
to 52, 33 women and nine men - took part over the duration of 5 days. Between groups, 
there were no significant differences found in any of the organizational variables, however, 
a significant day effect of the measurement was observed in daily (state) work engagement 
(SWE) and its subscale vigor, as well as in productivity and cognitive ability. The effect of 
the  interaction between the measurement day and the group was significant for psycho-
logical detachment measure.
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The role of PA in health improvement has been discussed since the early 1980s 
(Biddle et al., 2000; Faulkner & Taylor, 2005). PA is becoming increasingly impor-
tant for long-term health in today’s sedentary work environment (Owen et al., 
2009). Meta-analytic studies have shown the long-term positive effects of PA on 
both physical health and psychological well-being (Reed & Ones, 2006, 477–514). 

Organizations have begun to implement various programs to enhance 
employees’ physical and psychological well-being (e.g., by providing support for 
sports activities), but there is a lack of scientific research to explain the benefits 
and promote the implementation of employee health promotion in organizations 
(Calderwood et al., 2015). There is a need to specify when, how, and why employee’s 
physical activity affects job performance, even though it is commonly acknowl-
edged that it has an impact on employee wellbeing and healthcare expenses for 
organizations (Calderwood et al., 2020).

Work engagement

A popular definition for work engagement is “[…] a  positive, fulfilling, 
work-related state of mind that is characterized by vigor, dedication, and absorp-
tion” (Schaufeli et al., 2002, p. 74). Employee engagement is a highly valued out-
come for both individuals and organizations, as engaged employees have high lev-
els of energy, they are enthusiastically involved in their work, believe in themselves, 
offer valuable feedback, and have values that are aligned with the organization 
(Schaufeli et al., 2002). State work engagement (SWE) has been defined as a tran-
sient, work-related experience that fluctuates within individuals over a short period 
of time (Sonnentag et al., 2010). The diary research method or daily study helps to 
uncover the dynamic part of SWE and provides an opportunity to test the most 
important predictors of work engagement (Xanthopoulou et al., 2009). Off-job 
activities (e.g., physical activity) contribute to recovery to the extent that they allow 
employees to replenish their personal resources. The relationship between off-job 
activities and recovery is described as a mediated process: activities lead to recov-
ery through relaxation and psychological detachment from work outside working 
hours (Fritz & Sonnentag, 2006, as cited in ten Brummelhuis & Bakker, 2012). 

Hypothesis 1: General work engagement is positively related to SWE.

Productivity

Productivity is a measure of efficiency of a person completing a task (Clear, 
2018). The more productive employees are on everyday basis, the greater the cumu-
lative effect on not only their overall performance, but also an organization’s 
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broader success (Vogel et al., 2021). Research over the past decade has shown 
that a particularly important factor driving employee productivity is the level of 
employee engagement at work (e.g., Christian et al., 2011; Parke et al., 2018; Rich 
et al., 2010, as cited in Vogel et al., 2021). 

Hypothesis 2: SWE is positively related to productivity.

Psychological detachment from work

For employees to be engaged at work, it is necessary to be psychologically 
detached from work for a certain period of time (Sonnentag et al., 2008). Psychological 
detachment from work is a basic experience through which employees can reduce 
symptoms of stress and replenish their resources. These resources, in turn, promote 
engagement at work through vigor, dedication and absorption (Schaufeli & Bakker, 
2004; Xanthopoulou et al., 2009). When employees stop thinking about work and 
psychologically disengage from work, recovery from work effort and strain occurs 
(Sonnentag & Fritz, 2015). By disengaging from work issues and problems, employ-
ees stop using the resources that were being consumed by actively engaging at work. 
Moreover, psychological detachment from work leads to replenishment of resources 
used and has a  positive impact on well-being (ten Brummelhuis et  al., 2012).

Hypothesis 3: previous evening psychological detachment from work is pos-
itively related to the next day’s SWE, vigor, and productivity.

Cognitive ability

This study focuses on cognitive ability such as working memory and attention, 
which are part of executive functions (according to Diamond, 2013). Working 
memory capacity is considered a  crucial factor in cognitive ability and it is 
assumed that general intelligence can be well predicted by working memory alone 
(Sternberg, 2016). Working memory is a central cognitive function that enables 
the encoding, storage, and manipulation of information over short periods of time 
(Miyake & Shah, 1999). Attention can be defined as “the resources by which we 
actively process a limited amount of information from the tremendous amount of 
information available through our senses, memory and other cognitive processes” 
(Sternberg & Sternberg, 2012, 137). Individual differences in working memory 
capacity show performance at different levels of complexity, ranging from simple 
tasks such as following simple instructions and taking notes to more complex tasks 
involving reasoning and problem solving (Engle et al., 1999), performing multi-
ple tasks in parallel (Hambrick et al., 2010), learning (Lewandowsky, 2011) and 
decision-making (Franco-Watkins et al., 2016) (as cited in Edwards et al., 2017). 
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Working memory can be an important indicator of employee productivity and per-
formance in organizations. In a study by Bosco and colleagues, working memory 
predicted employee performance as highly as general psychological ability, and in 
some cases exceeded it (Bosco et al., 2015). Therefore, it is important to examine PA 
(type, intensity and duration) as way of detachment from work to enhance work-
ing memory and attention, as these are significant performance-related variables.

Physical activity

PA is any bodily movement produced by skeletal muscles that results in energy 
expenditure (Caspersen et al., 1985, p. 126). PA can be categorised in different sub-
categories e.g., according to its type (Caspersen et al., 1985) as sport (e.g., fitness 
training), leisure-time PA (e.g., walking), housework (e.g., cleaning) and other PA. 
A growing body of research suggests that exercise has positive effects on cognitive 
function and affective experiences in addition to the well-documented physical 
health advantages – more details in the next chapter.

The relationship between off-job physical activity, psychological 
detachment from work, next day work engagement, productivity, 
and cognitive ability

Today’s organizations expect their employees to be proactive, take respon-
sibility for their own professional development and ensure high quality stand-
ards. Employers need employees who feel energised, dedicated, and absorbed 
in their daily work (Bakker & Schaufeli, 2008). Trying to meet the high-quality 
job demands, employees can leave feeling overworked, and lose motivation and 
passion for their work (Peeters et al., 2005). To maintain health and psycholog-
ical well-being, employees need to recover; they need time to rest and replenish 
resources depleted at work (Zijlstra et al., 2014). Psychological detachment from 
work is an essential experience for employees to relieve symptoms of stress and 
replenish their psychological resources (Schaufeli & Bakker, 2004; Xanthopoulou 
et al., 2009). Leisure-time activities such as PA are one way of psychologically 
detaching yourself from work. Leisure activities (social, low-intensity activity or 
PA) can be meaningful and exciting activities that give employees an experience 
of being away from work (Kaplan, 1995). Off-job activities influence recovery 
through relaxation and psychological detachment from work (ten Brummelhuis 
& Bakker, 2012). There is strong evidence that higher levels of PA help maintain 
optimal cognitive function and slow cognitive decline with ageing (Biddle et al., 
2021). Moderate- and high-intensity exercise lasting between 5 and 30 minutes 
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is associated with better psychological well-being and positive affect (Barton & 
Petty, 2010; Cox et al., 2006; Daley & Welch, 2004; Hansen et al., 2001, as cited 
in Hogan et al., 2013). PA reduces tension, stress and anxiety, thereby improving 
employees’ productivity at work (Lindwall et al., 2014), and PA after work or on 
weekends is associated with better physical and mental health (Cho & Park, 2018, 
Wiese et al., 2018). Research in organizations shows that PA after work promotes 
recovery, increasing the likelihood that an employee will feel more energised and 
recovered the next day (Feuerhahn et al., 2014; ten Brummelhuis & Bakker, 2012). 
Based on theories about the different variables that are critical for organizations 
and their relationship to PA, the study addresses the following two hypothesis:

Hypothesis 4: There is a difference between the PA group and no PA group 
in SWE, productivity, cognitive ability, and psychological detachment from work. 

Hypothesis 5: SWE, productivity, cognitive ability, and psychological detach-
ment from work changes over the course of the study (within one working week).

Method

The study employed diary design for capturing daily dynamics (e.g., Iida et al., 
2012) of the variables in two groups, i.e., a daily study of group with PA after work 
and group without PA, by collecting repeated measurements for SWE, productivity, 
cognitive ability, and psychological detachment from work.

The study was conducted in three stages: a pre-pilot study, a pilot study, and 
a main quasi-experimental study. Important notice, the study took place in 2021–2022 
under various restrictions related to pandemic Covid-19, which also affected the work 
of organizations and life of employees. The pre-pilot study (N = 4, two participants 
in the PA group and two in the no PA group) was conducted for 2 days. Its purpose 
was to test the design administration, and technical aspects of the online data col-
lection. The pilot study (N = 9) was conducted for 5 consecutive working days. Its 
objectives were to test the process and gain expertise in conducting the diary study 
(i.e., data monitoring, sending reminders, communicating with participants, retain-
ing participants, checking the responsiveness of surveys and tests on mobile devices 
and computers, as well as other questions) and collecting feedback from participants. 

During the pre-pilot study and the pilot study, a number of issues were iden-
tified and taken into account in designing the main study’s design and procedure. 
Two participants strongly preferred to do PA before work and two participants 
actually worked shift work. Both conditions were incompatible with the study pro-
cedure. Several participants did not respect the time frame for the surveys, e.g., 
they delayed completion of the survey scheduled for the morning until the evening. 
For this reason, the data collection for the main study was carefully monitored 
several times daily and reminders were sent for missing surveys. It was not possible 
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to randomize participants into groups because some participants did not agree to 
change their lifestyle even for a week (e.g., participants with an active lifestyle did 
not agree not to exercise during the study week). Therefore, the main study was 
designed as a 2 × 5 quasi-experiment (5 days by 2 groups).

Participants

Latvian residents, persons aged 18 and over, employed full-time and working 
regular working hours (8 hours per day, within 8 am to 6 pm, from Monday to 
Friday) were invited to participate in the study. The sample was chosen based on 
the principle of availability – the snowball effect. Participants were approached 
by an application form published on the social networking platform Facebook. 
The application questionnaire called for voluntary participation for 5 consecutive 
workdays of research on various off-job activities and work. In addition to the sur-
vey, short videos were also posted on the Facebook and Instagram inviting partic-
ipants to sign up for the study. Sixty-three respondents applied for participation 
in the study by filling out the survey. After receiving detailed information about 
the study, including the daily activities and reports, 31% of the respondents recalled 
their participation, thus, 49 participants started the study. Forty-two participants 
completed the study, i.e., adhered to the study protocol and submitted all surveys. 
Five participants dropped out during the study, and 2 participants were excluded 
from further data analysis because they did not comply with the study procedure.

Measures

Utrecht Work Engagement Scale (UWES-9, Schaufeli & Bakker, 2003), adapted 
in Latvian by Kronberga (2013). This is one of the most widely used surveys in 
organizations worldwide to study employee engagement at work (Schaufeli et al., 
2006). The method consists of nine statements measured by a Likert scale from 0 to 
6, where 0 is never and 6 is always/every day. The survey distinguishes three dimen-
sions of engagement: Vigor (e.g., “At my job I feel strong and vigorous”), Dedication 
(e.g., “I am enthusiastic about my job”), Absorption (e.g., “I feel happy when I am 
working intensely”). The overall internal consistency of the General (trait) Work 
Engagement Survey was at an excellent level: α = 0.91 (original α = 0.93, Schaufeli 
& Bakker, 2004, Latvian version α = 0.92, Kronberga, 2013), subscale reliability 
is at a good and acceptable level (vigor α = 0.84, dedication α = 0.80, absorp-
tion α = 0.67). This survey and the survey of the demographic indicators (gender, 
age, level of education, work tenure in the current workplace, position level) were 
administered once, on the weekend preceding the workweek of the diary study.
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Starting on Monday morning, daily measurements were made with four ques-
tionnaires and one test:

Daily work engagement survey (State Work Engagement (SWE), Breevaart 
et al., 2012; based on the Utrecht Work Engagement Scale – UWES-9, Schaufeli 
& Bakker, 2003), adapted in Latvian by Berga, 2016). The survey consists of nine 
statements that measure engagement at work on a given day (e.g., “Today at my 
job I felt strong and vigorous”), measured by a 6-point Likert scale (0 – strongly 
disagree to 6 – strongly agree). The internal consistency of SWE survey is excellent 
α = 0.94–0.96 (α = 0.93 in the original study, Breevaart et al., 2012 and α = 0.93 in 
the Latvian version, Berga, 2016).

Psychological detachment from work (Sonnentag & Fritz, 2007, adapted in 
Latvian by Berga, 2016) consisting of four statements (measured by a 5-point Likert 
scale where 1 – strongly disagree, 5 – strongly agree). Survey questions were asked 
about the employee’s ability to psychologically detach oneself from work the night 
before, in the free time (e.g., “Today, I was able to distance myself from my work”). 
The Cronbach’s alpha for the psychological detachment scale is at the good to 
excellent level: α = 0.88–0.95 (α = 0.85 in the original study, Sonnentag & Fritz, 
2007 and α = 0.91 in the Latvian version, Berga, 2016).

Self-assessment of daily work productivity (2 questions created by the author 
about the perceived productivity of the current working day, i.e., “Today, I rate 
my overall productivity (compared to my average daily work performance) as”: 
low, medium or high and “Were there any special or atypical circumstances that 
greatly increased or decreased your performance today”: yes, it greatly increased; 
yes, it greatly decreased; or – no, it was a typical working day”).

Self-assessment of daily PA (for the PA group only) (3 questions about per-
formed PA: type of activity by participants’ choice, duration (minimal require-
ment was 20 min), intensity: low, medium, high), and how pleasant it was (rated 
on 3-point Likert scale, from 1 (not so pleasant) to 3 (very pleasant). Both groups 
had control questions – the PA group about whether they exercised for at least 20 
minutes after work, and the no PA group about whether they rested quietly and 
avoided physical exertion.

Self-assessment of sleep quality (“how do you rate the quality of sleep last 
night” (from 1–5) and “how many hours did you sleep last night”) was introduced 
as control variable as sleep quantity and quality affect cognitive ability.

Digit Span test (Terman, 1916; Vanags & Ekmanis, 2018) on the online test 
platform www.exploro.lv. The test is used to measure verbal short-term or verbal 
working memory ability (Richardson, 2007). The test is widely used in cognitive, 
neuropsychological test batteries (i.e., Wechsler, Halstedt-Reitan test batteries). 
The numerical memory test, computerized version (Vanags & Ekmanis, 2018) was 
created using the Binet-Simon subtest paradigm (Terman, 1916). The task is to 
memorize strings of numbers shown on the screen and enter the correct numbers 

http://www.exploro.lv
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in the correct order in the blank spaces. The number of digits gradually increases 
and as soon as the number of errors reaches the critical level, the test is finished. 
The test has two parts: first, numbers must be entered in the presented order, meas-
uring the efficiency of attention and working memory capacity, in the second part, 
numbers must be entered in the reverse order - measuring information updating 
and switching functions (Vanags & Ekmanis, 2018).

Procedure

The  participants provided informed consent, after received full informa-
tion about study procedure and after their eligibility for the study was tested by 
the  introductory survey. Participants had the  option to choose a  study group 
according to their lifestyle: the group with PA after work (PA group) or the group 
with physical rest after work (no PA group). Each participant received a YouTube 
link to the corresponding video instruction as the protocol differed for each of 
the conditions. The PA group had to do at least 20 minutes of PA every day after 
work, while the no PA group had to do quiet activities after work, such as relax-
ation, homework, etc. of their choice, avoiding physical exertion of more than 
20 minutes even in daily activities (household tasks etc.). Each evening, along 
with the  day’s last questionnaire, both groups were asked a  control question 
about adherence to the group procedure. Before the diary measurements started 
on Monday, participants were invited to complete the trait work engagement and 
demographics questionnaire once over the weekend. See Table 1 for the daily pro-
tocol and diary measures. 

Table 1. The daily protocol and diary measures

Time of day  PAa group no PAb group Saturday or Sunday Monday to Friday 

All day  
Demographic data & 

Trait work engagement 
questionnaire

Morning
(6 am–11 am)  

Self-assessment of sleep 
quality 

Digit Span Test

Afternoon 
(4 pm–7 pm)  

SWE questionnaire
Self-assessment of work 

productivity

Evening 
(after work)   Intervention: PA

Self-assessment of PA

Evening 
(before sleep)   Psychological detachment 

from work scale 

a PA – group with PA after work, b no PA – group without PA after work
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All communication related to the study was done electronically – links to 
the study surveys were sent via email and reminders were sent via the participant’s 
preferred channel (email, WhatsApp or text message). Participants received three 
links per day, Monday to Friday, at three times: in the morning before work, after 
work, before bedtime; in addition, the PA group received a reminder to exercise 
and a link to a questionnaire about it. The survey questionnaires were administered 
by QuestionPro online survey software, and the cognitive ability test was provided 
on the Exploro.lv platform. 

At the end of the study, participants were offered an online debriefing session 
and were invited to share their experience of the study by completing a short survey 
(optionally). There was no monetary reward for participation in the study, but there 
was a prize draw for participants who successfully completed the weekly study (two 
cinema tickets for one winner for each week of the study), as well as two optional offers: 
for the individual cognitive ability test result with a description and a free individual 
consultation. The draw for the cinema tickets was conducted electronically using 
a digital lottery tool and the results were communicated to the participants via email.

Data analysis was carried out using IBM SPSS Statistics V22.0 and JASP 
Team V0.16.2. Given the repeated measures design used in the study, group dif-
ferences were analysed using a parametric two-way analysis of variance (ANOVA). 
The measurement day was used as a within-group factor with 5 levels, and the PA 
group was used as a between-group factor with 2 levels, i.e., a 2 × 5 within-between 
ANOVA was used to analyse each day’s work engagement, vigor, productivity, 
cognitive ability, and psychological detachment scores. The normal distribution 
was tested with Shapiro-Wilk test. For the measurements of cognitive ability (Digit 
Span test), the MANOVA method was first applied, and then separate ANOVA 
tests were used. Effect size was measured by partial eta squared. Contrast analysis 
was followed to determine the differences between measurement days. P-value 
correction for multiple comparisons was done according to the Holm method. 
Spearman’s Rank Correlation Coefficient was used to test the hypotheses. P-values 
below 0.1 were considered as statistically significant, in line with the recommen-
dations for small sample sizes (e.g., Thiese et al., 2016).

Results

Demographics and Additional Measurements (Control Variables)
The data from both research weeks were merged for use in the subsequent 

data analysis because no significant differences in demographic and main vari-
able results were found when comparing means between the two weeks during 
the descriptive statistical analysis. The demographic data characterizing the PA 
and no PA groups are presented in Table 2.

http://Exploro.lv
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Table 2. Demographic characterizing of respondent groups (N = 42)

Demographic 
variable Description  PA group

 (n = 21)
 No PA group

(n = 21)
n % n %

Gender
Woman 17 81% 16 76%

Man 4 19% 5 24%

Age range

21–24 years 4 19% 2 10%

25–34 years 9 43% 5 24%

35–44 years 7 33% 10 48%

45–52 years 1 5% 4 19%

Education

Secondary 4 19% 3 14%

1st level higher 2 10% 1 5%

Higher 15 71% 17 81%

Work tenure 
(in the current 
position)

Up to 1 year 3 14% 4 19%

1–3 years 7 33% 4 19%

4–8 years 7 33%  6 29%

9–15 years 2 10%  6 29%

16–26 years 2 10%  1 5%

Position level

Skilled worker/ 
Professional 4 19% 5 24%

Office worker/ 
Specialist 12 57% 12 57%

Senior 
specialist/Mid-
level manager

5 24% 3 14%

Additionally, measurements of sleep duration and quality (as a control varia-
ble) were made. Participants in the PA group slept an average of 7.16 hours every 
day, compared to 7.04 hours for those in the no PA group. Between the study 
groups, there were no significant differences in the measurements of sleep duration 
(t(40) = 0.49, p = .96). Weekly sleep quality for both groups is average (M = 3.51 for 
the PA group and M = 3.31 for the no PA group, range 1–5). When examining sleep 
quality by day, the following days show a significant difference between groups: 
D1 (t(40) = –1.94, p = .058), D3 (t(40) = 1.80, p = .079), and D5 (t(40) = 1.82, p = .076).

Physical activity – PA group intervention
Walking (51%), yoga or pilates (20%), and strength training (14%) were 

the most prevalent physical activities during the research week. The PA was, on 
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average, of low to medium intensity (D1: M = 1.67, D2: M = 1.52, D3: M = 1.81, 
D4: M = 1.57, D5: M = 1.48) (range 1–3). On average, only 11.4% of the participants 
took part in high intensity activity daily. The participants reported that performed 
activity felt moderately to very pleasant (D1: M = 3.0, D2: M = 2.7, D3: M = 2.7, D4: 
M = 2.8, D5: M = 2.8) (range 1–3). The average daily time spent in PA was 58.04 
minutes (range 20 to 200, daily means D1: M = 61.33, D2: M = 50, D3: M = 59.52, 
D4: M = 59.52, D5: M = 62.14.

Analysis of variance

There were no significant effects found between groups in SWE, work vigor, 
psychological detachment from work and cognitive ability, as well as the effect 
is exceedingly small or small in all cases (see Table 3 for ANOVA results). There 
was a significant effect of the day of measurement in the following variables: SWE 
(F (4,160) = 3.8, p <. 01) (medium to large effect), vigor (F (4,160) = 2.1, p = .08) 
(medium effect size), productivity (F (4,160) = 6.13, p < .01)) (medium effect size) 
and cognitive ability (medium to large effect size).

Table 3. ANOVA test results for state work engagement (SWE), vigor, productivity, 
psychological detachment, and cognitive ability (N = 42)

Variable
Sphericity 
assumed 

χ2 (9)

Effect of study 
day

F (1, 40)
η2p a

Effect of study 
group 

F (4,160)
η2p

Interaction effect 
between study 
day and group

F (4,160)
η2p

SWE 11.24 .04
.00

3.8***

.09
1.4
.03

Vigor 11.07 .01
< .01

2.1*

.05
1.3
.03

Psychological 
Detachment 6.76 .04

< .01
0.48
.01

2.80*

.07

Productivity 15.46 .00
< .01

6.13***

.06
1.72
.02

Digit Span Test:
Correct items 
forward b

16.56* .21
.01

7.98***

0.17
0.71
.02

Correct answers 
forward 11.78 0.52

.01
5.90***

0.13
0.46
.01

Correct items 
backward b 26.26*** .01

< .01
2.76**

.06
2.03*

.05

Correct answers 
backward c 27.06*** .03

< .01
2.88*

.07
2.13*

.05

a η2p: effect size
b Greenhouse-Geisser correction was applied
* .05 < p < .1, ** .01 < p < .05, *** p < .01
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Differences between days were found in all four measures of the Digit Span 
Test: correct verses in the  forward direction (digits are entered in the  test in 
the order in which they were presented (F (3,130) = 7.98, p < .01)), in the direction 
of correct answers forward (F (3,130) = 5.90, p < .01)), correct verses in backward 
direction (numbers must be entered in reverse order) (F (2,117) = 2.76, p = .05)) 
and correct answers in the backward direction (F (2,118) = 2.88, p = .04)).

The interaction effect between measurement day and group was significant for 
the psychological detachment score (F (4,160) = 2.80, p = .03) (medium effect size)), 
indicating a different study day effect in each group. Significant between-group 
differences were observed in psychological detachment scores on day 1 (PA vs 
no PA group: 0.57, p = .057). A significant interaction effect was also observed in 
the measurements of cognitive ability: correct sentences in the backward direc-
tion (F (4,160) = 2.03, p = .09)) and correct answers in the backward direction 
(F (4,160) = 2.13, p = .08)).

Differences were observed for SWE in the no PA group D2-D1: 0.79, p = .04; 
0.79, p = .04; D3-D1: 0.77, p = .01. In terms of productivity, significant differences 
were found both in the no PA group D2-D1: .67, p = .03; D3-D1: 0.81, p < .01; 
D4-D1: 0.71, p = .02; D5-D1: 0.57, p = .01. The means of SWE, vigor, productivity, 
and psychological detachment in the study groups are shown in Figure 1. 

Figure 1. Means and standard errors of state work engagement, vigor, productivity, and 
psychological detachment
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Differences between study days were significant for cognitive ability (correct 
items forward) in PA group (D3-D1: 10.48, p = .022; D4-D1: 12.05, p = .011; D5-D1: 
11.19, p = .034; D4-D2: 8.24, p = .019; D5-D2: 7.38, p = .085); correct answers in 
the forward direction in both PA group, and no PA group (D4-D1: 1.24, p = .08; 
D5-D1: 1.52, p = .07); correct items backward only in no PA group (D2-D1: 7.57, 
p = .08; D3-D1: 8.43, p = .06; D4-D1: 10.05, p = .08) and correct answers backwards 
only in the no PA group D3-D1: 1.62, p = .02). The mean scores of the study groups 
on the cognitive ability (Digit Span Test) are shown in Figure 2.

Figure 2. Means and standard errors of cognitive ability (Digit Span Test)

Correlation Analysis

The correlation analysis results indicate a significant and close correlation for 
general work engagement with SWE on each study day (D1: rs = .60, p < .01, D2: 
rs = .61, p < .01, D3: rs = .71, p < .01, D4: rs = .49, p = .01, D5: rs = .58, p < .01) and 
close correlation of SWE with productivity on each study day (D1: rs = .72, p < .01, 
D2: rs = .63, p < .01, D3: rs = .68, p < .01, D4: rs = .71, p < .01, D5: rs = .65, p < .01) 
(see Table 4). 
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Table 4. Spearman correlation coefficients for state work engagement (SWE), general work 
engagement and productivity (N = 42)

Variable
SWE (day) General (trait) work engagement Productivity (the same day)

1. 0.60*** 0.72***

2. 0.61*** 0.63***

3. 0.71*** 0.68***

4. 0.49** 0.71***

5. 0.58*** 0.65***

* p < .05, ** p < .01, *** p < .001

There was no significant correlation between psychological detachment from 
work the previous evening and the next day’s SWE and productivity, but the work 
vigor dimension shows a  significant but weak correlation with psychological 
detachment on study day 4 (detachment D3 – vigor D4: rs = .31, p = .04). 

Discussion

The aim of this quasi-experimental diary study was to investigate whether 
there are differences in SWE, productivity, cognitive ability, and psychological 
detachment from work between groups of adults with and without PA after work, 
and to evaluate daily dynamics of the variables and to investigate associations 
between general (trait) and daily (state) work engagement, its subscale vigor, pro-
ductivity, cognitive ability, and psychological detachment from work. The general 
(trait) work engagement measurement was conducted before the daily study, which 
showed that both study groups were equally engaged in the work, so both groups 
started the study at the same starting point.

Although there were no significant differences found between the PA and no 
PA groups in SWE, productivity, cognitive ability and psychological detachment 
from work (hypothesis 4), significant differences in SWE were found in the no PA 
group between the first and second day of the study, as well as between the first and 
the third day. Productivity in the no PA group on all days was significantly differ-
ent from the first day of the study (scores increased), in the PA group the overall 
day effect was significant but there were no significant differences between days. 

There was a significant interaction effect between study days and group on 
the psychological detachment score, suggesting a different effect of study day in 
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each group. There is a significant interaction effect for cognitive ability (visual 
verbal working memory) – attention efficiency and working memory capacity on 
measures of information updating and switching functions, but for the latter a sig-
nificant study-day effect is only observed in the no PA group. 

The fifth hypothesis was supported: there was a difference between study 
days in SWE, its subscale vigor, productivity and cognitive ability, although it 
was observed during data analysis that, significant differences by day were not 
always detected. 

The correlation results show that there is a significant and strong correla-
tion for general work engagement with SWE on each day of the study, so the first 
hypothesis is confirmed. The second hypothesis of the study is also confirmed: 
SWE is positively related to productivity on each study day. There is no signifi-
cant relationship between the psychological detachment from work the previous 
evening and the next day’s work engagement and productivity, however, the work 
vigor dimension shows significant but weak correlation with the psychological 
detachment from work on day 4 of the study, thus partially confirming the third 
hypothesis. 

As previous research has shown, off-job activities contribute to recovery to 
the extent that they allow employees to replenish their personal resources. This 
is the  perspective from which PA was considered in this study. The  relation-
ship between off-job activities and recovery is described as a mediated process: 
off-job activities lead to recovery through relaxation and psychological detach-
ment from work outside working hours (Fritz & Sonnentag, 2006, as cited in 
ten Brummelhuis & Bakker, 2012). Drawing on the literature on the relationship 
between psychological detachment and work engagement – psychological detach-
ment is an important experience through which employees can reduce strain and 
increase their psychological resources and, in turn, these resources can enhance 
engagement through dimensions of work engagement such as vigor, dedication 
and absorption (Schaufeli & Bakker, 2004; Xanthopoulou et al., 2009). Hence, it 
can be inferred that the quality of psychological resource renewal the previous 
evening may influence work engagement the next day. Contrary to expectations, 
improvements in SWE in this study were observed in the no PA group and not 
in the PA group. The no PA group was asked to rest after work, avoiding PA and 
other physical effort. According to Sonnentag (2003), work engagement is higher 
when employees feel fully recovered during their free time. In this study, previ-
ous evening psychological detachment was not associated with higher next day’s 
SWE levels, in contrast to a study by ten Brummelhuis and Bakker (2012). It is 
possible that the no PA group’s chosen non-physical off-job activities may have 
helped them better to detach themselves psychologically from work. Peaceful lei-
sure activities after work have an impact on recovery through relaxation and psy-
chological detachment from work (ten Brummelhuis & Bakker, 2012). The results 
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could possibly be explained by the quality of psychological detachment, as well as 
the type of non-work activity and activity control (the degree to which an indi-
vidual can decide what, how, and when to do in their free time (Sonnentag & 
Fritz, 2007). It should be noted that the average psychological detachment scores 
for both groups were in the middle range, indicating that this sample did not 
demonstrate high rates of psychological detachment from work. It is possible that 
participants used the same resources after work as they used at work (e.g., reading 
work emails, answering calls), so there was no noticeable physical or psychological 
detachment from work issues and problems. Not being detached from work in free 
time, reduces the possibility to fully immerse in off-job experiences (Sonnentag 
et al., 2008). The no PA group did not have to report their after-work activities in 
detail; thus, it is unknown exactly what they did. Another explanation is that PA 
group participants were engaged in the study, and it lessened their work engage-
ment for this work week. Also, it should be mentioned that there are more aspects 
that might affect work engagement, e.g., workload, work environment, meaningful 
awork etc. (after Maslach et al., 2001). Alternatively, although PA is a well-doc-
umented method for detachment, the intensity and/or type and/or duration of 
the activity might be not enough for more proper detachment. 

There are no differences between the study groups for the work engagement 
dimension – vigor, but there is a significant measurement day effect in both study 
groups. There is a significant measurement day effect in the work productivity 
variable in both the no PA group and the PA group, but no significant differences 
between measurement days. The correlation analysis results indicate a significant 
and strong correlation of SWE with productivity per survey day, which is consist-
ent with research over the last decade that shows that the level of employee engage-
ment at work is a highly significant driver of employee productivity (e.g., Christian 
et al., 2011; Parke et al., 2018; Rich et al., 2010, as cited in Vogel et al., 2021). 

Overall, it can be concluded that there are no significant between-group effects 
for SWE, vigor subscale, psychological detachment from work and cognitive abil-
ity, and the effect sizes are very small or small in all cases. 

Regarding the PA intervention of the PA group, it is important to mention that 
during the study week, low and moderate intensity PA such as walking, pilates and 
yoga predominate. Several studies have shown beneficial effects of more intensive 
or effortful exercise on memory, e.g., aerobic exercise (Roig et al., 2013, as cited 
in Cuttler et al, 2018) and strength training (Hsieh et al., 2016; Weinberg et al., 
2014; Zach & Shalom, 2016 as cited in Cuttler et al., 2018). Another explanation for 
the PA group not showing the predicted effect during the study week is the possible 
fatigue of the PA group from requirement for exercising every day after work for 
5 working days.

In conclusion, although there were no significant differences between 
the groups, there were changes between the study days in SWE, vigor, productivity, 
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and cognitive ability that could be related to interventions – off-job activities, either 
physical or non-physical. The strengths of the study include the high reliability of 
the surveys, the study of the dynamics of the variables over 5 consecutive days, 
and the design for management and monitoring of the study. As the measurements 
were taken several times a day, this helped to reduce retrospective bias, which is 
considered a notable advantage of diary studies. The submitted data were moni-
tored (no respondents skipped any surveys, no extreme deviations in the results 
were observed), so the results can be considered quite accurate. A significant con-
tribution of the study is examining the relationship between PA and productiv-
ity, and other important organizational variables that are relatively less studied 
together with PA; and analyzing the daily dynamics of these variables, which is 
usually not focused on in organizational studies.

A major limitation of the study is a relatively small sample size (42 partici-
pants, 21 in each study group). Additional limitations are related to remote com-
pletion of Digit Span Test (risk of using additional tools) and self-reporting of PA 
(not all participants agreed to register it directly via a device like fitness band or 
mobile app that would render more reliable results). It will be of great value to 
replicate the study with larger sample size and by randomizing study groups both 
for controlling self-selection effect and related demographic and lifestyle variables 
(e.g., sleep), using wearable fitness tracking devices and test the findings of this 
study. It has to be noted that additional effort for securing respondent participation 
will be needed as the study found that people are not willing to change their pre-
ferred lifestyle even for a short time and might feel that too much is required from 
them. While non-monetary incentives were offered for completed participation, 
this might not be enough if more input is required from participants.

Future research should also look at the direct effect of PA on important vari-
ables in organizations (e.g., SWE, productivity, cognitive ability), as recent studies 
outline a new paradigm that even short PA (e.g., 10 minutes) several times a day 
can have beneficial effects on physical and psychological health. From this perspec-
tive, PA is viewed as a way of life and can contribute to improvements regardless of 
the duration of PA (Jakicic et al., 2019). In addition, it would be of practical value 
to study the efficiency of different reminders (e.g., email, text message, phone call, 
group chat) as tools for both research and interventions in organizations. As this 
study did not measure the leisure (after-work) activities of the no PA group, it 
should be investigated how the type, duration, and timing of off-job activities, and 
individual control over these factors affect psychological detachment. The future 
diary research should examine whether performance (and other variables) is 
affected by the day of measurement or the day of the work-week (i.e., either by 
doing the same activity several days in a row, and/or by the dynamics of the work-
ing week). This study looked at PA after work, but a future study could investigate 
the effects of PA at different times of the day (before work, lunchtime, after work).
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