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ABSTRACT

The purpose of this pilot intervention was to examine whether changes in physical activ-
ity (PA) and sedentary behavior influence mood profile and dietary behavior. Three inter-
vention (exercise, sedentary break, and control) groups were evaluated over a 4-week 
period. The exercise intervention consisted of progressively increasing vigorous intensity 
PA over a 4-week period among an inactive population. The sedentary break group was 
asked not to exercise, but instead, refrain from prolonged sitting (<45 minutes at a time). 
The control group was asked to remain inactive over the 4-week period. Compared to 
the exercise group and sedentary break groups, hostility levels increased in the control 
group over time. Also, improved dietary behaviors were observed in both the exercise 
and sedentary break groups. The sedentary break group, in particular, improved their 
dietary score consistently over time, whereas the exercise group improved mostly from 
baseline to midpoint. These results suggest that participating in vigorous activity and 
breaking up time spent in sedentary behaviors may potentially have an influence on 
mood profile and dietary behaviors.
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Background

Psychological distress is common among college 
students [1], and as such, identification of effec-
tive strategies to minimize this distress is critical. 
Encouragingly, experimental research demonstrates 
favorable effects of exercise on psychological out-
comes [2], including depression and anger [3]. For 
example, in a 2016 meta-analysis, Schuch et al. [4] 
identified 25 randomized controlled trials compar-
ing exercise versus control conditions. Overall, exer-
cise had a large and significant effect on reducing 
depression symptoms among those with and with-
out major depressive disorder. Previous work has 
suggested various mechanisms to help explain this 
effect, including exercise-related changes in psy-
chological constructs (e.g., distraction hypothesis, 
in that exercise may reduce rumination of negative 
thoughts and stress via the necessary focus on the 
exercise stimulus and distress distraction via social 
interaction) as well as physiological alterations, 

such as changes in core body temperature (ther-
mogenic effect), endorphins, and monoamines [5]. 
In addition to depression, emerging work suggests 
that certain forms of exercise (e.g., individual exer-
cises vs. group combative exercise) can also help to 
reduce anger feelings [6]. Inverse correlations have 
also been observed between exercise and anger 
levels specifically among college students [7] and 
younger populations [8].

Additionally, emerging experimental work 
demonstrates that extended periods of sedentary 
behavior are associated with negative psychologi-
cal outcomes [9,10]. Mechanisms of this effect are 
not clear, but may, in part, be a result of inactivi-
ty-related alterations in sleep quality, mood, and 
social parameters (e.g., distraction hypothesis) 
[9,10]. Recent work also demonstrates physiolog-
ical changes from sedentary break interventions. 
Mailey et al. [11] conducted a randomized con-
trolled trial comparing a short-break sedentary 
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intervention (1–2 minutes break from sitting 
every half-hour) to a long-break intervention (two 
15-minutes breaks per workday). The short-break 
intervention was more effective in reducing seden-
tary time during the workday and was more effec-
tive in lowering total cholesterol, triglycerides, and 
fasting blood glucose. A recent meta-analysis also 
shows that when interventions incorporate a sed-
entary break component, the intervention is more 
likely to be effective in reducing sedentary time 
among adults [12]. To our knowledge, however, 
there are no experimental studies that have con-
ducted a side-by-side comparison of an exercise 
versus sedentary-break intervention on psycholog-
ical health. Such an investigation is warranted to 
provide information as to which behavior (seden-
tary or exercise) is more strongly associated with 
psychological health.

Theoretical evidence suggests that changing 
exercise behavior may help to foster changes in 
dietary behavior [13–15]. Mechanisms for this 
potential effect are likely multifold [16], including 
exercise-induced modulation of executive function 
[17]. That is, executive function is responsible for 
higher order cognition involved in goal setting and 
response inhibition [18,19]. To our knowledge, no 
experimental study has evaluated whether, indeed, 
changes in exercise behavior and sedentary behav-
ior are associated with changes in dietary behavior. 
This has important implications in multi-behavior 
interventions as it may prove challenging to change 
multiple health behaviors concurrently.

To address the above gaps in the literature, and 
within an inactive young adult population, this pilot 
experiment evaluated the effects of increasing exer-
cise behavior, reducing prolonged sitting, and a  
control group on changes in mood profile and 
changes in dietary behavior.

Methods

Study design and participants

A three-arm parallel group randomized control 
pilot intervention was employed. Participants were 
randomized into one of the three groups: 1) exer-
cise intervention (N = 10); 2) sedentary break inter-
vention (N = 10); or 3) control group (N = 9).

The recruitment process for the study included 
using a convenience sampling approach at the 
authors’ university. In order to take part in the 
study, participants needed to fit the following cri-
teria. They were required to be in the age range of 
18–35 years, considered “ready” to participate in 

physical activity (PA) as determined by the PA read-
iness questionnaire [20], able to speak English, and 
provide written consent. Furthermore, as deter-
mined by the international PA questionnaire (IPAQ; 
short form), participants were only eligible for 
inclusion in this study if they self-reported engage-
ment in <75 minutes/week of vigorous PA; this was 
employed as the exercise intervention involved 
engaging in jogging exercise. Notably, based on 
self-report, none of the enrolled participants indi-
cated a diagnosis of depression, anxiety, or panic 
disorder. The study was approved by the authors’ 
institutional review board and the participants pro-
vided written consent prior to participation.

Intervention groups

The intervention lasted 4 weeks, with assessments 
occurring at baseline, mid-point (2-weeks) and 
immediately post-intervention (4-week period). 
This shorter duration period (4-weeks) was chosen 
as other related interventions using a 4-week exer-
cise intervention period have shown reductions 
in depression [21]. For the exercise intervention 
group, participants were instructed to gradually 
increase their structured exercise to 75 minutes/
week by week 4, with their structured exercise (e.g., 
jogging) to occur on their own in an environment of 
their choosing. This was done by starting off with a 
10 minute jog twice a week the first week, to a 10 
minute jog three times a week the second week and 
so forth.

Unlike the exercise group, the sedentary break 
intervention group was not instructed to increase 
their moderate-to-vigorous PA (MVPA), but instead, 
was instructed to minimize prolonged sitting during 
the 4-week intervention period. They were told that 
after every 45 minutes during the day, they should 
get up and walk briefly for a few minutes. To maxi-
mize generalizability of this intervention, they were 
not given a device to remind them to get up and move 
every 45 minutes, but rather, at the beginning of 
the study, they were instructed to be mindful of the 
clock and do their best to adhere to the instructed 
protocol. At the mid-point and post-intervention 
assessments, those in the sedentary break group 
were asked the following four questions:

1)	� Implementing the sedentary break inter-
vention (every 45 minutes) was relatively 
easy to do over the past 2 weeks.

2)	� Implementing the sedentary break inter-
vention (every 45 minutes) was relatively 
easy to maintain over the past 2 weeks.
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3)	� Implementing the sedentary break inter-
vention (every 45 minutes) did not nega-
tively affect my ability to accomplish my 
normal activities over the past 2 weeks.

4)	� Over the course of the past 2 weeks, the 
intervention did not negatively influence 
my ability to engage in social interactions.

For these four questions, response options 
ranged from 1 to 7, in the order of strongly disagree, 
disagree, somewhat disagree, neutral, somewhat 
agree, agree, and strongly agree.

Measurement of mood profile

Identical to previous work [2,22], the profile of 
moods states (POMS) questionnaire was used to 
evaluate mood profile, which was assessed at base-
line, mid-point, and post-intervention. The depres-
sion–dejection (13 items) and anger–hostility (11 
items) subscales were used for the present study.

The POMS survey has demonstrated adequate 
levels of internal consistency (α = 0.779–0.926), 
as well as criterion validity and construct validity 
[23]. In the present study, internal consistency, as 
measured by Cronbach’s alpha (α), was 0.94, 0.87, 
and 0.88, respectively, for depression–dejection for 
the exercise, sedentary break, and control groups 
at baseline. For these respective groups for anger/
hostility, Cronbach’s alpha (α) at baseline was 0.81 
for all the three groups.

Measurement of dietary behavior

Participants also completed an eight-item starting 
the conversation (STC) dietary questionnaire, which 
assesses food patterns (nutrient or fat intake) and 
has been used as a tailored approach for dietary 
counseling. This was assessed at baseline, mid-point, 
and post-intervention. An example item is, “In the 
past week, how many times did you eat fast food 
meals or snacks?” For each of the eight items, there 
are three response options, which varies based on 
the item. As an example, response options included 
“<1 time, 1–3 times, and 4+” for “How many times 
a week did you eat fast food meals or snacks?” For 
the item, “How many servings of fruits did you eat 
each day?” response options included “5+, 3–4, or 2 
or less.” Ultimately, the summed dietary score ranged 
from 8 to 24, with higher scores reflecting a better 
dietary behavior. Some items were reverse coded to 
reflect this, i.e., eating 5+ servings of fruits and vege-
tables constituted the same numerical score as eat-
ing fast food or snacks <1 time. Thus, a higher score 
(better score) is reflective of, for example, eating 

more fruits/vegetables and eating less fast food. The 
STC has demonstrated evidence of feasibility, validity, 
and sensitivity to change in dietary behavior [24].

Measurement of physical activity

At each of the three time points, PA was self-re-
ported using the IPAQ short form. The IPAQ form 
asked participants about the time they spent being 
physically active in the last 7 days. For example, 
questions on the form include “How many days 
did you participate in vigorous PA over the last  
7 days?” followed by “How much time did you usu-
ally spend on one of those days doing vigorous PAs?” 
Participants can report their answers in hours per 
day or minutes per day. Previous studies show the 
IPAQ to demonstrate some evidence of being reli-
able and valid [25].

In addition to the self-reported IPAQ short-form 
assessment, all participants were instructed to 
wear an ActiGraph GT3X accelerometer (ActiGraph 
Corporation, Pensacola, FL) during all waking hours 
over the 4-week assessment period. The monitor 
was affixed to an elastic belt and worn at the waist 
near the right iliac crest. Sedentary behavior was 
defined as activity counts per minute of 0–99 [26], 
with MVPA defined as counts per minute of 2,020 
or greater [27]. The number of breaks in sedentary 
behavior was calculated as the number of times/
day the individual transitioned from a sedentary 
bout to a non-sedentary bout. Non-wear time was 
defined as a string of 60 minutes of 0 counts with a  
1–2 minute interruption interval [27]. Only days 
with at least 600 minutes of wear time was included 
in the analysis. Across the 4-week intervention 
period, the mean standard error (SE) wear time per 
day for the control, sedentary break, and exercise 
group, respectively, was 802.4 (44.7), 775.7 (19.1), 
and 766.0 minutes (29.4). Across these respective 
groups, the mean number of valid days for each 
2-week period was 5.1 (0.6), 6.8 (1.3), and 7.7 (1.7).

Statistical analyses

All analyses were computed in SPSS (v. 12). To 
examine the effects of the different interventions 
on the outcome parameters, a repeated measures 
3 (group) × 3 (time) analysis of variance (ANOVA) 
was employed. Condition (three-arm intervention 
groups) served as the between-subject variable and 
time (baseline, mid-point, and post-intervention) 
served as the within-subject variable. Results were 
unchanged when considering analysis of covariance 
(ANCOVA) analyses, including covariates such as 
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age and gender; that is, when adjusting for age and 
gender, the results were similar to the unadjusted 
models. Thus, only the results for the repeated mea-
sures ANOVA are reported herein. Statistical signif-
icance was established as P < 0.05.

Results

The mean age of the sample was 21.3 years (SE = 0.5); 
75.8% were female; and 69% were non-Hispanic 
white. Mood profile and dietary behavior scores, 
across the three groups and three time points, are 
shown in Table 1. The accelerometer-determined 

estimates for the exercise, sedentary break, and 
control groups, respectively, are 37.5 (6.2), 25.2 
(2.6), and 24.4 minute/day (4.1) (see Fig. 1). The 
mean number of sedentary breaks per day for the 
exercise, sedentary break, and control groups, 
respectively, was 20.8 (4.6), 24.8 (7.1), and 16.9 
breaks/day (0.9) (see Fig. 2).

With regard to the main findings, the 3 × 3 
repeated measures ANOVA was significant for 
anger/hostility (F = 3.48, P = 0.04, and partial-eta 
squared = 0.23) but not depression/dejection (F = 
0.19, P = 0.94, and partial-eta squared = 0.01). For 
anger/hostility, as shown in Figure 3, the exercise 

Table 1.   Estimates [mean (SE)] in the study variables across the intervention periods.

Baseline Mid-intervention Post-intervention
POMS depression
  Exercise intervention 14.5 (0.8) 14.0 (0.3) 13.7 (0.3)
  Sedentary break intervention 16.6 (1.5) 15.9 (1.1) 16.2 (1.9)
  Control group 16.4 (2.1) 16.6 (1.9) 16.6 (2.3)
POMS hostility
  Exercise intervention 11.3 (0.1) 12.6 (0.8) 11.8 (0.4)
  Sedentary break intervention 12.0 (0.5) 11.6 (0.3) 12.9 (1.1)
  Control group 12.3 (0.7) 12.2 (0.4) 15.3 (2.6)
Dietary behavior
  Exercise intervention 15.4 (1.2) 17.3 (0.7) 17.0 (0.6)
  Sedentary break intervention 16.7 (0.8) 17.2 (0.8) 17.9 (0.4)
  Control group 16.0 (0.7) 16.2 (0.6) 15.1 (0.9)

Figure 1. Four-week accelerometer-determined mean (SE) daily minutes of MVPA across the 
three intervention arms.
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Figure 2. Over the 4-week intervention period, the mean (SE) number of accelerometer-determined daily sedentary 
breaks/day across the three intervention arms.

Figure 3. Mean POMS-hostility scores for the three groups across the three time points.
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group, compared to the sedentary break or control 
groups, had an attenuated increase in anger/hostil-
ity over the 4-week intervention. This is in contrast 
to the control group, which resulted in an increase 
in hostility over time.

The 3 × 3 repeated measures ANOVA was signif-
icant for dietary behavior (F = 3.44, P = 0.04, and 
partial eta-squared = 0.22). As shown in Figure 
4, the exercise group and the sedentary break 
groups had an increase in dietary behavior over 
the 4-week intervention. An increase in the dietary 
behavior measure represents an improvement in 
dietary behavior (e.g., an increase in fruits/vegeta-
bles). This is in contrast to the control group, which 
showed a stable diet the first two time points, fol-
lowed by a slight drop for the last time point.

With regard to the feasibility assessment of the 
sedentary break intervention, results are shown 
in Table 2. On a scale between 1 and 7, all group 
responses were between 4 and 7. For example, the 
sedentary break intervention group had an aver-
age score of 5.7 for their perception on how easy 
it was to implement the sedentary break interven-
tion. A score of 5 indicates that they agree that this 

intervention was easy to implement. Overall, these 
findings demonstrate that the sedentary break 
intervention was perceived as fairly easy to comply 
with and that it did not negatively impact their daily 
activities.

Discussion

The purpose of this pilot experiment was to com-
pare the effectiveness of an exercise intervention 
and a sedentary behavior break intervention on 
changes in mood profile and dietary behavior. The 
findings of this pilot study provide some suggestive 
evidence that mood profile and dietary behavior 
may be influenced by not only an exercise interven-
tion but also a sedentary break intervention.

Our non-significant effects for the depression 
subscale may be a result of several factors. Our 
main speculation for this non-significant finding is 
due to the non-clinically diagnosed sample in the 
present study. If depressed individuals at baseline 
were included, it is possible that significant changes 
in this parameter may have been more likely to be 
observable (due to a greater room for change). 
However, though mood profile did not change as 

Figure 4. Mean dietary behavior scores (higher is better) for the three groups across the three time 
points.
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far as depression, our results did indicate that both 
the exercise and sedentary behavior break groups’ 
behaviors had a more favorable effect on anger/
hostility as compared with the control group. 
Additionally, anger and depression are conceptually 
different, as anger is an emotional state, whereas 
depression is considered a mental health disorder 
consisting of several symptom clusters. Our rela-
tively short intervention period may not have been 
long enough to alter changes in the depression dis-
order. Furthermore, a more robust assessment of 
depression may have increased the likelihood of 
observing a statistically significant effect on this 
disorder.

In addition to changes to mood profile, positive 
changes in dietary behavior were also observed. 
Both the exercise and sedentary behavior break 
groups showed improvement in dietary behaviors 
compared with the control group. In fact, the seden-
tary behavior break group improved more consis-
tently throughout the intervention than the exercise 
group. The sedentary behavior break group showed 
a linear relationship with dietary behaviors, as seen 
in Figure 4. That is, those who engaged in the sed-
entary break intervention had improved dietary 
behavior over the intervention period. Though the 
exercise group improved to a higher degree from 
the first visit to the last visit, their average scores 
at the mid-point were higher than scores at the 
end. We speculate that this may have been a result 
of a compensatory effect. Because participants in 
the exercise group may have felt “healthier” after 
exercising regularly for 2 weeks, they may have 
thought (either subconsciously or consciously) 
it was okay to eat something unhealthy as long as 
they were being active. This assertion is, of course, 

speculative. Another explanation, which is likely 
to be more plausible, is that this very slight drop 
during the final week is a result of individual dif-
ferences within the sample. A future experiment 
employing a larger sample size will be useful in 
clarifying this potential dietary trajectory.

The link between the eating and exercise behav-
iors is critical in the study of health. As discussed 
previously [13], similar executive functions influ-
ence both eating habits and exercise. These neu-
rocognitive underpinnings may help to explain 
the improved dietary behavior seen in the present 
study in the sedentary behavior break group, and 
especially the exercise group, as previous studies 
demonstrate exercise-induced changes in neuro-
cognition [17].

Strengths of this study include the novel topic, 
experimental approach, assessment of multiple 
outcomes (mood and diet), utilization of an inactive 
population, inclusion of an objective measure of PA 
and sedentary behavior, and feasibility assessment 
of the sedentary break intervention. Limitations of 
this study include the relatively short intervention 
period, small sample size, limited generalizability, 
and use of a self-report measure of dietary behav-
ior. Given these limitations, the results of this study 
should be interpreted cautiously. If anything, these 
pilot data suggest that future, larger scale, and more 
robust studies on this topic are needed to provide 
any conclusive evidence as to the potential effects 
of a sedentary break and exercise intervention on 
mood and dietary behavior.

In conclusion, in our pilot experimental study, 
we demonstrated some evidence to suggest that 
changes in exercise and minimizing prolonged sed-
entary behavior may potentially influence mood 

Table 2.   Feasibility assessment of the sedentary break intervention [mean (SE)].

Question Mid-intervention score Post-intervention score

Implementing the sedentary break 
intervention (every 45 minutes) was 
relatively easy to do over the past 2 weeks

5.77 (0.40); 5.7 equates to between 
“somewhat agree” and “agree.”

5.77 (0.54); 5.7 equates to between 
“somewhat agree” and “agree.”

Implementing the sedentary break 
intervention (every 45 minutes) was 
relatively easy to maintain over the past 2 
weeks

4.22 (0.61); 4.2 equates to between 
“neutral” and “somewhat agree.”

5.77 (0.54); 4.88 equates to between 
“neutral” and “somewhat agree.”

Implementing the sedentary break 
intervention (every 45 minutes) did not 
negatively affect my ability to accomplish 
my normal activities over the past 2 weeks

6.22 (0.32); 6.2 equates to between “agree” 
and “strongly agree.”

6.33 (0.16); 6.3 equates to between “agree” 
and “strongly agree.”

Over the course of the past two weeks, the 
intervention did not negatively influence 
my ability to engage in social interactions

6.44 (0.24); 6.4 equates to between “agree” 
and “strongly agree.”

6.33 (0.17); 6.3 equates to between “agree” 
and “strongly agree.”
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profile and dietary behavior. We also provide some 
preliminary support for the feasibility of this sed-
entary break intervention. Future replicative work 
is needed to confirm our pilot findings. It would 
be useful for future work to consider adding in a 
fourth intervention arm that has individuals both 
exercise and minimize prolong sedentary behavior, 
given the beneficial effects of both of these behav-
iors. Additional work should also consider other 
psychological outcomes, such as anxiety, and eval-
uate whether any observed effects are moderated 
by weight status.
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