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ORIGINAL ARTICLE

Effects of Breaking up Deskwork with Physical Activity Combined with Tea
Consumption on Cerebrovascular Function, Mood, and Affect
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David A. Low?

Universidade Federal de Santa Catarina,’ Floriandpolis, SC - Brazil
Liverpool John Moores University,? Liverpool - United Kingdom
University of Verona,’ Verona - Italy

Dalhousie University Halifax,* Nova Scotia - Canadd

Radboud University Medical Center,” Nijmegen - Netherlands

Abstract

Background: Prolonged sitting, typical of desk work, decreases cerebral blood flow (CBF), mood and affect. Conversely,
short physical activity breaks from sitting may prevent these detrimental effects and provide cardiometabolic benefits.

Objective: We evaluated the effect of interrupting prolonged sitting with short breaks of light physical activity
combined with tea consumption on CBF, cerebral autoregulation (CA), mood, and affect in desk workers.

Methods: Nineteen healthy desk workers (ten male, 27+10 years) performed desk work in a laboratory for six hours
on two separate intervention days: tea breaks (TEA-BREAK: short walk combined with ingestion of one cup of tea
every hour) and sedentary (SED: ingestion of one cup of water every hour, while seated). Before and after desk work,
we assessed mean arterial pressure (MAP), middle cerebral artery blood velocity (MCAv) and CA. Questionnaires
were used to assess mood (Bond & Lader, PANAS) and affect (Affect grid) before and after the intervention. Data are
expressed as mean + standard deviation. Two-way ANOVA with repeated measurements followed by Sidak post hoc
test was used for data analysis. Paired Student’s t-test was also used to compare changes (A) between trials. Statistical
significance was at p<0.05.

Results: Desk work increased MAP (4.6+4.6 A mmHg; P<0.05), and decreased MCAv (-5.2+7.0 A cm/s; P<0.05), with no
difference between interventions in these parameters. TEA-BREAKS, but not SED, decreased gain (-0.08+0.12 A cm.s™.
mmHg.") and increased phase (5.26+8.84 A radians) at very low frequency (P<0.05), but not at low frequency. Small
changes in positive affect were found after the six hours of desk work (-5.5+7.3 A scale; P<0.05), with no differences
between interventions.

Conclusion: Changes in MCAv and positive affect induced by prolonged desk work could not be prevented by TEA-
BREAKS. However, TEA-BREAKS improved CA, suggesting a higher efficiency in maintaining MCAv in response to
blood pressure fluctuations.

Keywords: Tea; Black Tea; Blood Pressure; Risk Factors; Homeostasis Cerebral; Cerebrovascular Circulation.
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Public health recommendations suggest reducing
sedentary time and increasing physical activity whenever
possible.? It has been demonstrated that frequent short-
duration walking breaks (mor than walking breaks), can
prevent CBF decreases, promote metabolic benefits (e.g.
insulin sensitivity), and enhance mood.*®* However, one
potential limitation of these studies is the fact that they
used controlled physical activity interventions, which
may not be applied to a real-life situation. Usually, in
real time situations, physical activity breaks are short and
with a very low intensity (i.e., standing), and are often
combined with consumption of a beverage.

Epidemiological studies have suggested that regular
consumption of tea, one of the most consumed
beverages in the world, may improve cardiovascular
health and affective function.”!° In fact, recent studies
have confirmed that the consumption of black tea is an
effective approach to improve cardiovascular function." 2
Furthermore, daily consumption of tea seems to reduce
the risk for heart disease and ischemic stroke.” Tea
consumption has also been linked to benefits related to
attention, alertness, mood and creativity.’

Although taking a break for a hot drink is a typical
behavior among office-based workers, there is no study
examining the effect of this behavior on cerebrovascular
and affective function in a research setting. Therefore,
this exploratory study evaluated the effects of light,
short physical activity breaks with tea consumption at
regular intervals during prolonged sitting in healthy,
young office workers. We hypothesized that regular
breaks associated with tea consumption would prevent
prolonged sitting-induced decreases in CBF, and improve
cerebral autoregulation (CA), mood and affect.

Methods

Participants

Nineteen sedentary desk workers (10 males) aged 20-55
years old were recruited. Participants were screened for the
following exclusion criteria: physical exercise >4 hours per
week, participation in night shift work two weeks prior to
screening or during the study, use of dietary supplements,
use of prescribed or over-the-counter medication, smoking
and history of CVD. The sample size calculation was based
on a residual standard deviation of 12 cm.s in CBF and a
correlation of 0.7 between pre- and post-treatment scores
reported in a previous study.® With 19 participants in this

cross over design, we anticipated a priori that our sample
size would be sufficient to detect a difference in middle
cerebral artery blood velocity (MCAv) of 10% between
the uninterrupted sitting and the tea break intervention,
assuming a power of 0.80 and significance level of 0.05
(2-sided). Study procedures were approved by the Ethics
Committee of Liverpool John Moores University (19/SPS/023).
Fully informed written and verbal consent was obtained
from all participants. Each participant received £50 for their
participation in the study. The study has been registered as
a clinical trial in ClinicalTrials.gov (NCT03953391).

Design and experimental procedures

Participants attended the laboratory at the same time
of day (7:00 -8:00 A.M.) on two separate occasions (two
interventions). The trials were separated by a 2 to 7 day
wash-out, and participants were randomly allocated to
one of the interventions: 1. tea break intervention (TEA-
BREAKS), where, during the sedentary work (desk work,
for 6 hours), participants were instructed to have regular
breaks (5 minutes every hour) from sitting desk work,
walk a short distance and prepare and consume tea; or
2. sedentary intervention (SED), where participants were
offered water every hour while seated in upright posture
at their desk. The randomization sequence was created
using Excel 2016 (Microsoft, Redmond, WA, USA) with
a 1:1 allocation using random block to ensure a balanced
distribution between the two intervention. The hourly
breaks were chosen based on previous work,° and on the
real-world situation. The duration of breaks (5 minutes)
in TEA-BREAKS was determined based on the pilot study
conducted in our laboratory to evaluate the feasibility of
the study. Testing procedures were the same on all test
days. As participants arrived at the laboratory, body
mass and height were measured. Then, after 20 minutes
of supine rest, MCAv, blood pressure (BP), and heart
rate (HR) were assessed, and subsequently participants
underwent measurements of CA. After baseline
measurements, three questionnaires assessing mood and
affect were administered. Then, participants performed
either the TEA-BREAKS or the SED. At the end of the six
hours of desk work, the questionnaires, and MCAv and
CA measurements were repeated (Figure 1).

Interventions

SED: 150 mL of tap water at room temperature were
provided by the researcher once every hour (total of 5)
to participants while sitting at their desks.
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Figure 1 - Experimental design. TEA-BREAK, 6h of deskwork with tea breaks every hour. SED, 6h of deskwork sedentary
intervention drinking water every hour. MOOD, mood questionnaires. MCAv, medium cerebral artery velocity. CA, cerebral
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TEA-BREAK: Participants were instructed to leave
their desk for approximately 5 minutes once every
hour. During this period, the subjects were instructed
to walk 150 meters at their preferred walking speed to
the tea brewing area. Participants were instructed to
prepare a black tea (PG Tips pyramid bags, Unilever
UK Ltd), by putting the teabag into 150 mL of boiling
water and leaving it to steep for three minutes without
stirring. Adding milk and/or sugar was not permitted.
Participants then returned to the desk and drank the tea.

Participants were asked to refrain from vigorous
exercise for at least 24 hours prior to the sessions and
to avoid dietary products that may affect endothelial
function, such as caffeine, alcohol, chocolate, and
vitamin C for at least 18 h."*!*> A standardized breakfast
was provided to all participants to be consumed at
home one hour prior to laboratory visit, and on both
study days, all participants received lunch at the end
of the third hour of intervention. Both meals were
composed of a medium banana and porridge (Oat
So Simple 57g, Quaker, Leicester, UK). For lunch,
participants walked to a next-door room to eat their
lunch sitting at a table within a 30-minute period.
Participants were allowed to move their legs and feet
while sitting, to mimic a real-world situation and
to prevent the decline in leg blood flow and reduce
the risk of thrombus formation.'® Participants were
instructed to perform only low cognitively demanding
desk-based activities, such as reading or completing
simple work tasks on a computer. Demanding tasks
such as gaming and taking phone calls were not

permitted. Participants performed comparable desk-
based activities on both test days. Participants were
supervised at all times and asked to avoid standing
or walking. All participants were asked to visit the
toilet before the start of the intervention and at the
lunch break. If needed, more toilet breaks were
allowed, and participants were taken to the restroom
on a wheelchair. Women were evaluated in the early
follicular phase of the menstrual cycle to control for
hormonal fluctuations.

Measurements

All measurements were continuously acquired
using an analogue-to-digital converter (PowerLab
ML880; ADInstruments, Colorado Springs, CO,
USA) and displayed in real time on a computer with
commercially available software (LabChart version 7.0;
ADInstruments).

Blood pressure

Arterial blood pressure (BP) was measured with an
automated sphygmomanometer (Dinamap Procare
100 GE Medical Systems Ltd., Buckinghamshire, UK)
on the left arm while the participant was lying supine.
This measure was used to determine resting BP and to
calibrate the beat-to-beat BP, which was measured by
finger photoplethysmography (Finometer, Finapres
Measurement Systems, Arnhem, Netherlands). A cuff
was attached to the second phalanx of the right index or
middle finger placed at heart level.'®
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Middle cerebral artery blood flow velocity

Continuous bilateral transcranial Doppler ultrasound
(TCD) (ST3; Spencer Technologies, Redmond, WA) was
used to measure the left and right MCAv. A 2-MHz
Doppler probe was positioned over the temporal window,
located above the zygomatic arch, and was secured using
an adjustable headband (Marc 600 Headframe; Spencer
Technologies). Each MCA was identified based on the
signal depth, peak, and mean blood flow velocity as
previously described.” Once optimal signals had been
obtained, the transducers were secured in position, and the
signal parameters were recorded to ensure within-subject
consistency between tests. Mean MCAv was calculated from
the envelope of the velocity tracing using a weighted mean
(1/3 maximum 2/3 minimum) to account for the relative
time spent in systolic and diastolic pressures.® Supine
MCAVv was acquired for 5 minutes before and at the end of
the intervention. Cerebral conductance index (CVC) was
calculated by dividing MCAv by mean arterial pressure
(MAP). Partial pressure of end-tidal CO, (PETCO,) was
sampled with a mouthpiece and monitored via an online gas
analyzer (ML206; ADInstruments, Colorado Springs, CO).

Cerebral autoregulation

Participants completed two repeated cycles of
squatting and standing to induce oscillations in BP. Sets
were performed at low frequency (LF; 0.1 Hz; 5 seconds
of squatting, followed by 5 seconds of standing) and very
low frequency (VLF; 0.05 Hz; 10 seconds of squatting,
followed by 10 seconds of standing), for 5 minutes each,
with a 5-minute rest interval.? MCAv and BP were
continuously assessed.

Data were analyzed using transfer function analysis
(TFA) as previously described.®* Briefly, beat-to-beat
MCAv and BP signals were spline interpolated and
resampled at 4 Hz for spectral and TFA based on the
Welch algorithm. The five-minute data were subdivided
into five successive windows that overlapped 50%. Data
contained in each window were linearly detrended and
passed through a Hanning window. Then, the discrete
Fourier transform was applied. The cross-spectrum
between MCAv and BP was determined and divided
by the autospectrum of mean arterial pressure (MAP) to
derive the TFA coherence, gain, and phase.®*' Phase shift
is considered an alternative measure for the time delay of
the autoregulatory reactivity, with rises in phase indicating
a more efficient CA. Gain describes how changes in BP
are transmitted into MCAv, with lower gain indicating a

higher CA sensitivity. Coherence labels the linearity of the
relationship between the fluctuations in MCAv and BP,
with a coherence value approaching one indicating a linear
relationship.”*® Coherence values were used to accept the
validity of gain and phase estimates, with cut-off values
for inclusion set at 0.5.2 TFA is a frequency-dependent
phenomenon and, as a result, the frequency ranges have
different responses and are likely controlled by different
mechanisms. The regulation of CBF is efficient in the LF
range of BP oscillations but not in the high frequency
range due to the time delay in initiating cerebrovascular
adaptations to the changes in perfusion pressure. CA
therefore allows rapid BP changes to be transmitted to
CBF, whereas slow BP changes are filtered.>* Data were
processed and analyzed in agreement with standardized
TFA guidelines for the two frequency domains: VLF (0.02—
0.07 Hz) and LF (0.07-0.2 Hz).*?

Mood and affect

Three different questionnaires were used to evaluate
mood and affect 1. Positive and Negative Affect Schedule
(PANAS): consists of a list of ten positive and ten negative
feelings and emotions (e.g., active, determined, afraid,
irritable). Participants were instructed to rate the extent
to which they were currently feeling each emotion on a
scale of 1 (very slightly or not at all) to 5 (extremely);* 2.
Bond-Lader Visual Analogue Scale: this scale comprises
of 16 items consisting of an adjective pair (e.g. tense/
relaxed) and a 100 mm line. Participants were asked
to mark on line to what extent the described state was
appropriate to them at that moment.” 3. The Affect grid:
this is a single-item measure of the two affect dimensions
of pleasure and arousal, designed as a 10x10 grid. The
horizontal line represents the degree of pleasure (ranging
from unpleasant to very pleasant), while the vertical line
represents the degree of arousal (ranging from sleepy
to very active).”® Participants were asked to check a cell
in the 10x10 grid that best represented how they were
feeling in relation to the two dimensions at the moment.

Statistical analysis

Data are expressed as mean + standard deviation (SD)
and were analysed using statistical software (Graph Pad
Prism 6.0, San Diego, CA, USA). Data were initially tested
for normality using the Kolmogorov-Smirnov test. Two-
way ANOVA with repeated measurements followed by
Sidak post hoc test was used to analyse all variables.
Paired Student’s t-test was also used to compare changes
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(A) between interventions. Statistical significance was
set at p<0.05.

Results

Descriptive statistics are presented in Table 1.

Baseline cardiorespiratory and hemodynamic
parameters

The two-way ANOVA analysis showed a significant
time effect for systolic arterial pressure (SAP), diastolic
arterial pressure (DAP), MAP, MCAv, CVC, and HR. We
found increases in SAP, DAP and MAP and decreases in
MCAv, CVC, and HR after 6 hours of sitting. However,
no effect of the intervention was observed on any of these
parameters. Analysis of peak MCAv and MCAv corrected
for baseline values also showed a decrease in these
parameters over time with no significant difference between
the interventions (data not shown). Also, comparisons
of MCAv were made between men and women, and no
significant differences were observed (data not shown).
There was also a significant time effect, and an interaction
effect for PETCO,, but no effect of the intervention (Table 2).
Sidak’s post-hoc test revealed decreases in PETCO, in the
TEA-BREAK intervention. Student’s t-test analysis showed
a greater decline in relative PETCO, after the TEA-BREAK
intervention compared to SED.

Cerebral autoregulation

The two-way ANOVA analysis showed a time effect in
the VLF for gain but not for phase, and no effect (either

for gain or phase) of intervention. An interaction effect
was observed in VLF for both phase and gain, with post
hoc analysis showing decreases in gain after the TEA-
BREAK trial, but not after SED. Student’s t-test analysis
showed decreases in the relative gain and increases in
phase in the TEA-BREAK intervention compared to SED
intervention in the VLF (Figure 2). In LF, no effect of time,
intervention or interaction effects on gain or phase was
detected by the two-way ANOVA or the Student’s t-test
(Figure 3). Mean coherence values were 0.8 in the VLF
and 0.6 in the LF (pre- and post-intervention).

Mood and affect questionnaires

The two-way ANOVA showed a time effect in The
PANAS questionnaire for positive affect, with Sidak’s
post hoc analysis showing decreases in affect from pre- to
post-SED intervention. Student’s t-test analysis showed
no differences between TEA-BREAK and SED for affect.
No other significant effects were observed (Table 3).

Discussion

The purpose of this study was to assess the effects of
sitting breaks combined with tea consumption during
prolonged sitting (every hour for six hours), reflective
of a sedentary desk work, on CBF and function, affect,
and mood, in healthy young workers. We found that
prolonged desk work decreased CBF (measured by
MCAv) and positive affect, but regular breaks with
physical activity (short walk) and tea consumption were
not able to prevent these changes. However, work sitting
breaks with a short walk and tea consumption increased
phase and reduced gain in CA, reflecting a quicker and

Table 1 - Characteristics of participants (n=19)

Mean + SD

Age (years) 27 +10
Body mass (kg) 70+11
Height (m) 1.7+0.1
Body mass index (kg/m?) 23+3
Systolic arterial pressure (mmHg) 114+7
Diastolic arterial pressure (mmHg) 65+6

Mean arterial pressure (mmHg) 815

Heart rate (bpm) 63+11

648



Speretta et al. Int J Cardiovasc Sci. 2021; 34(6):644-653

649 Effects of tea-breaks on cerebrovascular function Original Article

Table 2 - Baseline cardiovascular and hemodynamic parameters

SED TEA-BREAK
Pre Post A Pre Post A

SAP (mmHg) 114+7 118 + 8* 3.7+6.5 114+7 118 + 7* 40+74
DAP (mmHg) 65+6 70 + 6* 55+53 65+6 71 +8* 58+7.8
MAP (mmHg) 815 86 + 6% 46+4.6 815 87+ 7% 52+6.8
HR (bpm) 63+11 53 +10% -10£6 66 +10 56 +9* -10+7
MCAV (cm/s) 68+9 63 + 8* -52+7.0 62+12 58 + 9* -44+6.6
CVC, (cm's'. mmHg™) 0.85+0.13 0.74 £ 0.09* -0.11+0.09 0.77 +0.15 0.67 +0.11* -0.10+0.10
PETCO, (mmHg) 40+2 39+2 -0.62+1.88 39+2 37 £2% -2.2+1.2°

The results are presented as means + SD. n=19. Pre- and post-intervention data were analyzed using two-way ANOVA with repeated measurements
followed by Sidak post hoc test. Changes (A) data were analyzed using paired Student t test. * different from PRE; # different from SED; P<0.05. CVC,
cerebral vascular conductance index; DAP, diastolic arterial pressure; MAP, mean arterial pressure; MCAv, medium cerebral artery velocity; PETCO,,
partial pressure of end-tidal CO,; SAP, systolic arterial pressure; TEA-BREAK, six hours of desk work with walking and tea breaks every hour; SED,
sedentary intervention: six hours of desk work with drinking water (while seated) every hour
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Figure 2 — Cerebral autoregulation in very low frequency (VLF). Absolute values of A) Gain VLF, and B) phase VLF pre and post
6-hour of deskwork with tea breaks every hour (TEA-BREAK) or sedentary intervention drinking water every hour (SED). Changes in
C) Gain VLF, and D) Phase VLF in response to 6-hour of deskwork in TEA-BREAK or SED intervention. The results are presented as
the means * SD. n=19. In A and B data were analysed using two-way ANOVA followed by Sidak post hoc test. In D and E data were
analysed using paired Student t test. * different from PRE; # different from SED; P<0.05.
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LF in response to 6-hour of deskwork in TEA-BREAK or SED intervention. In A and B data were analysed using two-way ANOVA followed
by Sidak post hoc test. In D and E data were analysed using paired Student t test. * different from PRE; # different from SED; P<0.05.

more efficient cerebrovascular response to BP changes,
while no such effects were found with prolonged sitting.
Taken together, these findings confirm the deleterious
effects of sedentary work on CBF and affect. Although
short breaks with physical activity and tea could not
prevent these effects, they significantly improved
cerebrovascular function in healthy volunteers.

It is well established that sedentary behavior, which
is characterized by little physical movement and low
energy expenditure, including prolonged sitting, leads
to deleterious health outcomes, including impairment
of cardiovascular function.” Indeed, it has been shown
that continuous sitting is associated with lower MCAv,
but also with lower BP and impaired peripheral vascular
function.®?® Our data confirms previous findings in
that prolonged desk work lowers blood flow through
the middle cerebral artery (MCA). This decline in the
CBF may be a consequence of endothelial dysfunction

in cerebral blood vessels due to a lower nitric oxide
availability as a result of prolonged sitting.?*® Further
work should explore potential mechanisms underlying
this consistent observation in humans.

In contrast to our hypothesis, breaking up prolonged
sitting with light physical activity accompanied by tea
consumption did not prevent the decline in MCAv and
increase in MAP. This is somewhat surprising, since
previous work on the effects of walking breaks during
prolonged sitting prevented decreases in MCAv.c A
possible explanation for the conflicting results is the
longer sitting time in our protocol, which could have
made it more difficult for short breaks with light
physical activity to prevent these decreases. Previous
studies demonstrating benefits of physical activity
breaks typically adopted more frequent (every 30 min)
and more intense exercise®” compared with the present
study. Therefore, positive metabolic and cardiovascular
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Table 3 - Mood and affect questionnaires (n=19)

SED TEA-BREAK
Pre Post A Pre Post A

PANAS

Positive affect 27+7 22 +6* -55+7.3 29+5 26+9 29+71

Negative Affect 12+3 11+2 -12+33 13+4 12+3 -0.3+4.0
AFFECT GRID

Pleasure-displeasure 61 61 -02£22 6+1 5+1 -0.7+1.6

Arousal-steepness 4+1 4+2 02+28 5x1 5+2 0.7+22
BOND & LADER

Alert 49+5 50+7 0.6+7.6 47+ 6 50+6 3.1+6.7

Content 53+5 51+6 -1.5+54 54+5 56+ 6 12+5

Calm 54+13 53+8 -1.3+11.1 50+8 49+ 14 -0.8+16

The results are presented as means + SD. Pre- and post- intervention data were analyzed using two-way ANOVA with repeated measurements followed
by Sidak post hoc test. Changes (A) data were analyzed using paired Student t test. * different from PRE; P<0.05. TEA-BREAK, 6-hour of deskwork with
tea breaks every hour; SED, sedentary intervention: six hours of desk work with drinking water (while seated) every hour; PANAS, Positive and Negative

Affect Schedule.

effects, induced by physical activity, that can improve
cerebrovascular function may be intensity- and
frequency-dependent. In addition, prolonged sitting
seems to increase postprandial glycemia,® resulting in
decreases in MCAv,* and frequent physical activity
breaks seem to prevent it.*! Also, pre-clinical and clinical
studies have shown that physical activity causes an
increase in CBF by a cholinergic receptor mechanism.*%
Further studies are needed to directly evaluate the
effects of different levels of physical activity breaks on
cardiovascular and metabolic mechanisms involved in
the CBF regulation.

Additionally, the fact that our experimental design
included healthy participants and acute tea ingestion
makes it difficult to compare the cardiovascular response
with previous studies. The consumption of black tea
has been shown to be effective in improving cutaneous
vascular function and flow-mediated dilation of the
brachial artery.''* These benefits on peripheral vessels
seem to be mediated by tea flavonoids by improving
the bioactivity of the endothelium-derived vasodilator
nitric oxide.®

Nevertheless, there is no conclusive evidence for the
impact of tea on cerebral perfusion during prolonged
sitting. For instance, black tea flavonoids did not alter

CBE.® At least, data from our study suggests that, in
a real-world setting, breaking sedentary work time
with low-intensity physical activity combined with tea
ingestion does not prevent the impact of prolonged
sitting on cerebral perfusion. Importantly, we found a
slight reduction in PETCO, (-2.2 mmHg) after the TEA-
BREAKS, which could promote a reduction in the MCA
diameter resulting in changes in the MCAv. Nevertheless,
a model based on data from studies that evaluated the
influence of changes in MCA diameter on the validity of
TCD during changes in PETCO, showed that substantial
changes in MCA diameter occur with changes in PETCO,
>7.5 mmHg.”

Although the TEA-BREAKS did not induce changes
in MCAv, we found that this intervention improved CA,
by reducing gain and increasing phase in response to BP
fluctuations using the 10 s squatting-standing protocol
(VLEF). A lower gain denotes a more efficient CA, since for
a certain change in BP, lower changes in MCAv would be
required.” In other words, these data indicate a greater
ability of cerebral vessels to prevent large fluctuations
in CBF. The higher phase is related to a faster response
of cerebral blood vessels to BP variations, which is
linked to the efficiency of the system.”? These benefits
of physical activity breaks combined with tea ingestion
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were not observed when more rapid fluctuations in BP
were adopted (i.e. LF). The higher coherence in VLF
compared to LF may contribute to this observation. Our
findings fit with a previous study showing that walking
breaks also enhanced the VLF phase compared with
uninterrupted sitting.® In contrast, in a previous work,
acute tea ingestion had no effect on CA.*® This suggests
that physical activity may have a greater impact than tea
on CA. However, we could not demonstrate the relative
contribution of physical activity or tea in preventing the
detrimental effects of prolonged sitting. This represents
an important limitation of the present study. Future work
is required to better understand these effects.

In the present investigation, prolonged sitting
impaired positive affect. Among the different parameters
related to mood, we found a decrease in PANAS positive
affect after six hours of desk work, but not in PANAS
negative affect, Bond & Lader questionnaire or the Affect
grid. The different findings between questionnaires
might be attributable to the relatively small number of
participants. Nonetheless, the decrease in affect fits with
previous work that also linked sedentary behavior to
decreases in mood and affect.” In our study, we found
no evidence for the ability of waliking breaks combined
with tea ingestion to prevent the decline in affect and
mood during prolonged sitting. Possibly, the intensity
and frequency of walking breaks in our study were not
sufficient to enhance affect and mood.”

Conclusions

The results of the present study add to the growing
body of literature that prolonged desk work leads to
unhealthy outcomes, including an increase in MAP,
decreases in MCAv, and lower affect status. Repeated
exposure to such physiological disturbances may increase
the risk for cardiovascular disease, although future work
is required to better understand this link. These effects
could not be significantly altered by short walking breaks
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