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1  |  INTRODUCTION

Moods are defined as affective states that are experienced 
without concurrent awareness of their origins (Schwarz 
& Clore, 2007). They last longer than emotions and can 
reach from very positive to very negative on a continuous 
valence dimension. When individuals' mood is negative 
and stable, it can be referred to as dysphoria—an indi-
vidual difference variable that can be operationalized as 
scoring above a certain threshold on a depression scale 
(Hertel, 2009; Kendall et al., 1987). Therefore, dysphoria 

can be used to denote subclinical samples with high de-
pressive symptoms.

Grounded in the Mood- Behavior- Model 
(Gendolla,  2000), a substantial body of research indi-
cates that both a transient negative mood state and dis-
positional negative mood systematically affect responses 
in the cardiovascular system that reflect resource mobi-
lization when people cope with cognitive challenges (for 
overviews, see Brinkmann & Franzen,  2015; Gendolla 
& Brinkmann, 2005; Gendolla et al., 2012). Specifically, 
it has been demonstrated that both individuals who 
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Abstract
Dysphoric individuals perceive mental tasks as more demanding and show in-
creased cardiovascular responses during the performance of easy cognitive tasks. 
Recent research on action shielding indicates that providing individuals with 
personal control over their tasks can mitigate the effects of manipulated affec-
tive states on cardiovascular responses reflecting effort. We investigated whether 
the shielding effect of personal choice also applies to the effect of dispositional 
negative mood on effort. N = 125 university students with high (dysphoric) versus 
low (nondysphoric) depressive symptoms engaged in an easy cognitive task ei-
ther by personal choice or external assignment. As expected, dysphoric individu-
als showed significantly stronger cardiac PEP reactivity during task performance 
when the task was externally assigned. Most importantly, this dysphoria effect 
disappeared when participants could ostensibly personally choose their task. Our 
findings show that the previously observed shielding effect of personal action 
choice against incidental affective stimulation also applies to dispositional nega-
tive affect.
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experience a transient negative mood (e.g., Gendolla 
et  al., 2001; Gendolla & Krüsken,  2001) and those 
who are dispositionally dysphoric (Brinkmann & 
Gendolla, 2007, 2008) perceive mental tasks as more de-
manding, and therefore exhibit greater cardiovascular 
responses during the performance of easy and moder-
ately difficult cognitive tasks.

Importantly, to date, the effects of naturally occurring 
negative mood on cardiovascular response during task 
performance have been studied in the context of exter-
nally assigned tasks—the usual procedure in psychology 
experiments. However, recent research has identified 
the personal choice of tasks (or task characteristics) as 
an important moderator variable of the link between af-
fective states and resource mobilization. Providing in-
dividuals with personal control over an upcoming task 
can mitigate the effects of incidental affective influences 
on cardiovascular responses during performance (Falk 
et al., 2022a, 2022b; Gendolla et al., 2021; see also Bouzidi 
& Gendolla, 2023a; Framorando et al., 2023a, 2023b, 2024). 
The present research tested whether this action- shielding 
effect of personal task choice also applies to dysphoria—a 
dispositional affective influence. Currently, it remains un-
clear if the shielding effect is limited to the influence of 
on the spot created situational affective stimulations or 
extends to dispositional and thus person- intern origins of 
affective experiences.

1.1 | Dysphoria and 
cardiovascular response

The Mood- Behavior- Model (Gendolla,  2000) posits that 
mood states influence effort—the mobilization of re-
sources for action execution (Gendolla & Wright, 2009)—
through their informational value for behavior- related 
judgments. The model's integration of the informational 
mood effect with theoretical assumptions about resource 
mobilization allows for specific and context- dependent 
predictions about mood effects on effort- related responses 
in the cardiovascular system.

According to the motivational intensity theory 
(Brehm & Self, 1989), people are governed by a resource 
conversation principle and thus avoid investing more 
effort than necessary. When task difficulty is fixed and 
clear, effort rises proportionally with experienced task 
difficulty as long as success is possible and the required 
effort is justified. Following this principle, effort is low 
when a task is subjectively easy, moderate when the task 
feels moderately difficult, and high when the task is ex-
perienced as difficult but feasible. However, when task 
demand (1) is excessive and exceeds the person's ability, 
or (2) the amount of necessary effort is not justified by 

the importance of task success, individuals withdraw ef-
fort to avoid wasting their resources (for overviews, see 
Gendolla et al., 2012, 2019; Richter et al., 2016; Wright 
& Kirby, 2001).

Importantly, the Mood- Behavior- Model posits that 
mood effects on effort are context- dependent. When 
people are taking on a task, their mood and information 
about objective task difficulty are integrated into demand 
appraisals. For an objectively easy or moderately difficult 
task, a sad mood increases the perceived difficulty, and 
consequently leads to higher effort reflected by stronger 
cardiovascular response. In the context of an objectively 
difficult task, a sad mood can increase the perceived dif-
ficulty in such a way that the experienced task demand 
becomes excessive. If the subjectively very high necessary 
effort is then not justified by a high success importance, 
people disengage and reduce effort (e.g., Gendolla & 
Krüsken, 2001). Only in the case of high success impor-
tance, a sad mood results in very high effort (e.g., Gendolla 
& Krüsken,  2002; Silvestrini & Gendolla,  2009a, 2009b). 
In sum, mood can be assumed to moderate the effect of 
objective task difficulty on cardiovascular activity adjust-
ments reflecting effort.

Importantly, besides experimentally induced mood 
states, also dispositional negative mood influences in-
dividuals' effort during the execution of cognitive tasks. 
People high in depressive symptoms show stronger sym-
pathetically mediated cardiovascular responses in rela-
tively easy tasks. But when the task is relatively harder, 
dysphoric individuals show diminished cardiovascular 
reactivity, consistent with disengagement (Brinkmann & 
Gendolla, 2007, 2008; Silvia et al., 2016). Moreover, this 
dispositional mood effect on effort can be reduced by 
discounting mood's informational impact (Brinkmann 
et al., 2012). Accordingly, dysphoria does not lead to a 
general deficit in resource mobilization. Instead, its ef-
fects on effort intensity depend on the objective task dif-
ficulty context and the extent of mood's informational 
impact.

1.2 | The role of personal control

Research on volition suggests that the formation of 
intentions activates cognitive processes that facili-
tate goal pursuit (Gollwitzer,  1990; Heckhausen & 
Gollwitzer, 1987). After deciding for a goal, individuals 
enter a mindset that facilitates goal striving by increased 
commitment (Bandura,  2001; Bouzidi et  al.,  2022; 
Nenkov & Gollwitzer, 2012; Ryan & Deci, 2006), height-
ened task focus (Kuhl, 1986), and an activated imple-
mental mindset (Gollwitzer & Keller, 2016). Strong task 
focus and action shielding protect goal pursuit against 
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interference from conflicting goals, temptations, or ir-
relevant information (e.g., Gollwitzer, 1993). This goal 
shielding effect has been empirically demonstrated in 
the presence of goal conflict, where goal commitment 
protects against the mental activation of alternative 
goals (Shah et al., 2002).

A recent line of research extended this goal shielding 
effect to action shielding. In accordance with our integra-
tive action shielding model, we found that individuals who 
could personally choose their type of task or task charac-
teristics were shielded against the effects of both happy vs. 
sad background music (Falk et al., 2022a, 2022b; Gendolla 
et  al.,  2021) and even implicitly processed affect primes 
(Framorando et al., 2023a, 2023b, 2024, see also Bouzidi 
& Gendolla, 2023a, 2023b). In contrast to participants to 
whom the task was externally assigned, their cardiovas-
cular responses were not influenced by the affective stim-
ulation. Going beyond these studies, the present research 
tested whether the same shielding effect applies to the ef-
fects of dispositional negative mood.

1.3 | Effort and cardiovascular response

According to Wright's (1996) integration of motivational 
intensity theory (Brehm & Self, 1989) with the active cop-
ing approach (Obrist,  1981), effort is reflected by beta- 
adrenergic sympathetic nervous system activity on the 
heart. The sympathetic innervation of the heart directly 
affects two cardiac parameters: the contraction pace and 
the contractile force of the heart muscle (Levick,  2010). 
The heart's pace depends on both the independent im-
pacts of sympathetic and parasympathetic activity. 
Consequently, heart rate (HR) is not an ideal indicator of 
effort. The heart's contractile force, however, depends on 
beta- adrenergic sympathetic impact (Richter et al., 2016; 
Wright, 2008). Cardiac pre- ejection period (PEP)—the 
time interval between the onset of ventricular depolari-
zation and the opening of the aortic valve—is therefore a 
direct indicator of myocardial contractile force (Berntson 
et al., 2004). This makes it highly sensitive to manipula-
tions of task demand (e.g., Richter et al., 2008), and thus 
an ideal index of effort (Kelsey,  2012). Stronger beta- 
adrenergic sympathetic impact results in a shorter PEP.

Because of its link with cardiac contractile force, 
many studies have operationalized effort in terms of 
performance- related changes in systolic blood pressure 
(SBP; the maximum pressure in the vascular system 
between two consecutive heart beats; for reviews, see 
Gendolla et al., 2012, 2019; Richter et al., 2016; Wright & 
Kirby, 2001). However, besides cardiac contractility, SBP 
is also influenced by peripheral resistance in the vascula-
ture, which is not systematically linked to beta- adrenergic 

impact. The influence of vascular resistance on diastolic 
blood pressure (DBP; the minimal pressure in the vascu-
lar system between two consecutive heart beats) is even 
stronger. However, PEP should always be assessed to-
gether with HR and blood pressure to monitor possible 
effects of ventricular filling and arterial pressure on PEP 
(Sherwood et  al.,  1990). In sum, PEP is the purest non-
invasive indicator of beta- adrenergic sympathetic impact 
and thus the most reliable measure of effort among these 
cardiovascular activity indices (Kelsey,  2012; Richter 
et al., 2008; Wright, 1996).

1.4 | The present research

We ran a quasi- experimental study to test our conceptual 
hypothesis that the informational mood impact and thus 
the effect of depressive symptoms on sympathetically 
mediated cardiovascular response should be evident in 
an externally assigned task, but attenuated due to action 
shielding when the task is personally chosen. Participants 
were pre- selected based on their scores on a depression 
scale, and then randomly assigned to the task choice or as-
signment condition of our 2 (dysphoric vs. nondysphoric) 
× 2 (personal choice vs. task assignment) between- persons 
design. In a first phase, we assessed depression scores in 
a large participant pool. In the second phase, we assessed 
cardiovascular responses of individuals with high (dys-
phoric) vs. low (nondysphoric) depression scores while 
performing an easy cognitive task. Importantly, half of 
the participants could ostensibly choose the type of task, 
whereas the other half worked on an assigned task (in 
fact, all participants worked on the same task).

We predicted a moderating effect of personal choice 
on dysphoria's impact on cardiovascular response (es-
pecially PEP) during task performance. In the assigned 
cognitive task of objectively low difficulty, dysphoric in-
dividuals should show stronger sympathetically mediated 
cardiovascular reactivity than nondysphoric individuals 
(e.g., Brinkmann & Gendolla,  2008). Most relevant, in 
the context of a personally chosen easy task, participants 
should be shielded against dysphoria's impact on effort. 
Consequently, both dysphoric and nondysphoric individ-
uals should show relatively low cardiovascular reactivity 
here, because the easy task did only call for the mobili-
zation of few resources (Brehm & Self,  1989). These ef-
fects were previously found for different types of external 
affective stimulation in easy tasks (e.g., Falk et al., 2022b; 
Framorando et al., 2023a; Gendolla et al., 2021; see also 
Bouzidi & Gendolla, 2023a). Altogether, we predicted a 3:1 
pattern with stronger cardiovascular reactivity (especially 
cardiac PEP) in the Assigned- Task/Dysphoric condition 
than in the other three conditions.
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2  |  METHOD

2.1 | Participants

In total, 337 university students from an introductory 
psychology course participated in an online study con-
taining various personality questionnaires. By means 
of their scores on the Center for Epidemiologic Studies 
Depression Scale (CES- D; Radloff, 1977), we invited stu-
dents who scored in the lower or upper quartiles of the 
distribution (i.e., ≤13 or ≥21) via an anonymous code to 
participate in an ostensibly unrelated experiment in ex-
change for course credit. It is of note that these scores sur-
pass the conventional cutoff score of 16 (Radloff,  1977), 
indicating that participants scoring in the upper quar-
tile present high depressive symptomatology, that is, at 
minimum subclinical symptoms of depression. Following 
Brinkmann and Gendolla (2008), students with high de-
pressive symptoms are thus referred to as “dysphoric” (see 
also Kendall et al., 1987). Previous research applying the 
present task choice manipulation in combination with ex-
perimental mood inductions has found significant effects 
of medium size on effort- related cardiovascular reactiv-
ity with samples of 20–30 participants per condition (e.g., 
Falk et al., 2022a; Gendolla et al., 2021). To have at least 
the same sample size and to account for possible data loss 
due to movement or technical problems, we aimed to re-
cruit at least 30 participants per condition. According to a 
sensitivity analysis with G*power (Faul et al., 2007), this 
sample size is sufficient to detect a significant a priori con-
trast and ANOVA main and interaction effects of medium 
size with 80% power in our 2 × 2 between- persons design.

A total of 125 participants took part in the main labo-
ratory quasi- experiment and constituted our final sample 
(106 women, 18 men; average age 21 years). In total, 57 
participants (44 women and 13 men) scored in the lower 
quartile of the CES- D (Time 1 [t1]: M = 7.51, SE = 0.39) and 
are therefore referred to as “nondysphoric”. The remain-
ing 68 students (62 women, 6 men) scored in the upper 
quartile of the CES- D (Time 1 [t1]: M = 35.13, SE = 0.74) 
and are therefore referred to as “dysphoric”. As we invited 

all eligible participants to sign up for the laboratory ses-
sion using anonymous codes, our control over the gen-
der distributions in the four conditions was constrained: 
Chosen Task/Nondysphoric (22 women/7 men), Chosen 
Task/Dysphoric (31 women/3 men), Assigned Task/
Nondysphoric (22 women/6 men), and Assigned Task/
Dysphoric (31 women/3 men). A chi- square test of these 
frequencies was not significant (p = .188), meaning that 
there was no evidence for differences in the gender dis-
tribution between the conditions. Thus, we decided to re-
port results for the full sample as it was initially intended. 
Nonetheless, for interested readers, the main results for 
the female subsample are reported in the Supplementary 
Online Material. Below, Table  1 presents demographic 
data of our sample (gender and age), the mean CES- D on-
line questionnaire scores (t1), and the mean momentary 
mood valence ratings (UWIST Mood Adjective Checklist, 
Matthews et al., 1990) at the beginning of the laboratory 
testing session. Due to technical issues at the moment 
of electrode attachment, electrode detachment during 
the baseline or task phases, or bad signal quality of their 
impedance cardiograms (likely due to body movements 
during the recording period), the PEP data of 6 partici-
pants and the HR data of 3 participants could not be ana-
lyzed, resulting in final sample sizes of N = 119 for the PEP 
analyses and N = 122 for the HR analyses.

2.2 | Physiological apparatus

We used a Cardioscreen 1000 system (medis; Imenau, 
Germany) to noninvasively record electrocardiogram 
(ECG) and thoracic impedance (ICG) signals at a sam-
pling rate of 1000 Hz, from which we derived cardiac 
PEP (in ms) and HR (beats/min). Therefore, two pairs 
of single- use electrodes (Ag/AgCI; medis, Imenau, 
Germany) were attached to the left side of the partici-
pants' neck and chest (left middle axillary line at the 
height of the xiphoid). We used BlueBox  2.V1.22 soft-
ware (Richter,  2010) for data processing (low- pass fil-
tered at 50 Hz). R- peaks were automatically identified 

T A B L E  1  Demographic data, preselection CES- D scores, and UWIST average ratings.

Chosen Task Assigned Task

Dysphoric Nondysphoric Dysphoric Nondysphoric

Age 20.21 (0.32) 24.24 (1.42) 19.97 (0.35) 23.14 (1.26)

Gender (M/W) 3 (8.82%)/31 (91.18%) 7 (24.14%)/22 (75.86%) 3 (8.82%)/31 (91.18%) 6 (21.43%)/22 (78.57%)

CES- D (t1) 33.76 (1.05) 7.10 (0.56) 36.50 (1.00) 7.93 (0.54)

UWIST 18.18 (0.46) 20.31 (0.23) 16.24 (0.44) 18.82 (0.37)

Note: M = men, W = women. N = 125. Age, CES- D, and UWIST are presented as cell means and standard errors (in parentheses), while gender is shown as the 
number and percentage (in parentheses) of men and women in each condition.
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using a threshold peak detection algorithm and visu-
ally confirmed, allowing to determine HR. The first 
derivative of the change in thoracic impedance was cal-
culated, and the resulting dZ/dt signal was ensemble 
averaged over 1- min periods, based on the detected R- 
peaks. B- point location was estimated based on the RZ 
interval of valid heart beat cycles (Lozano et al., 2007), 
visually checked and manually corrected (Sherwood 
et al., 1990), allowing to determine PEP (in ms; interval 
between R- onset and B- point; Berntson et al., 2004). The 
visual inspection and eventual B- point correction were 
effectuated blind of conditions on the raw data level and 
without knowledge of the initial condition means.

Systolic (SBP) and diastolic (DBP; both in mmHg) 
blood pressure were oscillometrically assessed in 1- min in-
tervals with a Dinamap ProCare monitor (GE Healthcare; 
Milwaukee, WI). A blood pressure cuff was placed over 
the brachial artery above the elbow of participants' non- 
dominant arm. The cuff inflated automatically in 1- min 
intervals and assessed values were stored by the monitor. 
For researchers interested in more detailed hemodynamic 
responses that were unrelated to our hypotheses, analy-
ses of cardiac output and total peripheral resistance are 
reported in the Supplementary Online Material.

2.3 | Self- report data

Severity of depressive symptoms was assessed with the 
French version of the CES- D (Fuhrer & Rouillon, 1989), 
a short self- report scale that has proven its applicability in 
depression research (Santor et al., 1995). The scale was ad-
ministered once, about 4–7 weeks prior to the main study, 
and a second time at the end of the experimental labo-
ratory session. The French version of the CES- D (Fuhrer 
& Rouillon, 1989) consists of 20 items asking for the fre-
quency of a wide range of depressive symptom experiences 
on scales from 0 (rarely or none of the time) to 3 (most or 
all of the time) and has been developed for community 
samples. Additionally, at the beginning of the experimen-
tal session, participants rated two positive (“happy”, “joy-
ful”) and two negative (“sad”, “down”) affect items of the 
UWIST Mood Adjective Checklist (Matthews et al., 1990) 
to assess the momentary mood. Participants indicated the 
extent to which each adjective reflected their momentary 
feeling state on 7- point Likert scales ranging from 1 (not at 
all) to 7 (very much).

2.4 | Procedure

All procedures and measures were approved by the local 
Ethics Committee. The laboratory session was run with 

E- Prime 3.0 (Psychology Software Tools; Sharpsburg, PA) 
and advertised to the students as a 30- min study on car-
diovascular activity during a cognitive task. A hired ex-
perimenter conducted all laboratory testing sessions over 
a period of 3 weeks and was unaware of the hypotheses, 
the participants' depressive symptom scores, and the con-
ditions. Participants were asked to avoid heavy meals 2 h 
prior to the testing session, and not to consume caffeine or 
nicotine on the testing day.

Upon arrival, participants were welcomed, seated in 
a comfortable chair in front of a computer, and asked to 
provide written informed consent, detailing the procedure 
of the testing session and the automatic attribution of par-
tial course credit for practical work at the end of the lab-
oratory session. The participants were explicitly informed 
that their participation was voluntary and were assured 
that they could withdraw from the study at any time. After 
consent was obtained, the experimenter attached the 
blood pressure cuff and the electrodes, started the experi-
mental software, left the room, and monitored the proce-
dure from an outside control room (participants were not 
filmed or acoustically recorded).

First, participants rated the negative and positive affect 
items of the UWIST mood scale (Matthews et  al.,  1990) 
using the computer keyboard. To prevent suspicion, these 
affect ratings were introduced as standard measures to ac-
count for potentially different feeling states of participants 
entering the laboratory. Next, we assessed cardiovascu-
lar baseline activity during the presentation of a hedon-
ically neutral 8- min long documentary film about trees. 
Participants were instructed to relax during the film.

After the cardiovascular baseline activity measures, we 
administered the task choice manipulation, following the 
procedure by Gendolla et  al.  (2021), Falk et  al.  (2022a), 
and Framorando et al. (2023a). Participants in the Chosen 
Task condition were informed that they could choose one 
of two tasks based on their preference. To give them a rea-
son for their choice, and making the choice relevant, they 
read: “Current research results show that the possibility of 
choosing a task has a positive effect on task performance”. 
After participants had pressed “enter” to continue, brief 
descriptions of both types of tasks were provided on the 
next screen: Memory Task (“during a memory task, you 
have to remember the presented stimuli”) or Attention 
Task (“during an attention task, you have to pay attention 
to the presented stimuli”). Participants started the deliber-
ation period with pressing “enter”: The next screen asked 
participants to deliberate for 1- min on the question, “Do 
you want to work on a memory task or an attention task?”. 
At the end of the deliberation period, participants were 
asked to indicate their choice by pressing an assigned key 
for the memory task or an assigned key for the attention 
task. Next, the chosen task and the question “Are you sure 
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about your choice?” were displayed to assure their com-
mitment to the chosen task. If they pressed the green key 
for “yes”, the procedure continued; if they pressed the red 
key for “no”, they had to indicate their choice again and 
the procedure continued after entering and confirming 
their decision. In fact, all participants later worked on the 
very same task that entailed both types of cognitive pro-
cessing—memory and attention.

In the Assigned Task condition, participants worked on 
the ostensible task type chosen by their yoked participant 
in the task- choice condition. If they previously chose the 
Memory Task, participants read “Current research results 
show a positive effect on task performance when the cog-
nitive task is a memory task”. When the yoked participant 
previously chose the Attention Task, the message was 
“Current research results show a positive effect on task 
performance when the cognitive task is an attention task”. 
That is, as in the Chosen Task condition, there always was 
a positive performance framing. To create further matches 
to the Chosen Task condition, Assigned Task participants 
were then asked to take a 1- min break before the task in-
structions were displayed.

The task instructions, which were identical for all 
participants, were named “Memory Task” or “Attention 
Task”, respectively. The task was an adapted easy version 
of a Sternberg (1966) task, that comprised both attention 
and memory components. Instructions explained that 
participants would work on the task for 5 min. All partic-
ipants worked on the very same cognitive task requiring 
both continued attention and memorization. They were 
presented with 36 different assemblies of 4 letters (e.g., 
“SBNR”). In 50% of the trials, the single letter that was 
subsequently presented was part of the four- letter series, 
and in the other 50% of the trials it was not. Each trial 
started with a fixation cross (1000 ms), followed by an as-
sembly of 4 letters (1000 ms). The letter series was then fol-
lowed by a mask and a single letter, and participants had 
to indicate within 2000 ms whether the target letter was 
part of the previously presented letter series by pressing 
a green (“yes”) or a red (“no”) response key. Participants 
were instructed to answer correctly and fast in all trials. 
Their responses were followed by the message “response 
registered”, displayed for 4 s minus their reaction time. 
When no response was given within the response window, 
the feedback “please respond faster” was displayed for 2 s. 
The subsequent inter- trial interval varied between 2000 
and 4000 ms. During task performance, participants were 
presented with a randomized order of the letter series 
while cardiovascular activity was assessed. Before starting 
the 5- min task period, participants performed 10 training 
trials to familiarize themselves with the task and form an 
impression of task difficulty. During these training trials, 
participants received feedback at the end of each trial 

(“correct response”/“incorrect response”/“please respond 
faster”).

After the task, participants rated the task's difficulty on 
a 7- point Likert scale (“To what extend did you find the 
task difficult?”), reaching from 1 (not at all) to 7 (very dif-
ficult). Next, participants answered additional questions 
about their age, first language, French language profi-
ciency, and medication use.

The experimenter then reentered the room to remove 
the blood pressure cuff and the electrodes. Participants were 
guided to an adjacent room and seated in front of a com-
puter: Here, they were asked to complete a short question-
naire (CES- D), ostensibly for an unrelated questionnaire 
validation study. During the completion of the question-
naire, the experimenter waited in the control room. The 
experiment then ended with a debriefing and the opportu-
nity to discuss one's personal experience of the procedure 
with the experimenter. Importantly, no participant guessed 
the purpose of the study or questioned the choice manipu-
lation. Finally, participants were thanked and their partial 
course credit was electronically attributed.

3  |  RESULTS

The data and data coding are available on Yareta—the 
open access data archiving server of the University of 
Geneva: https:// doi. org/ 10. 26037/  yareta: mthub rzvxj 
chzgu u7uhk gszxx4. Our theory- based predictions about 
task choice and dysphoria effects on sympathetically me-
diated cardiovascular responses were tested with planned 
a priori contrast analyses, which are the most powerful 
and thus appropriate statistical tool to test predicted pat-
terns of means (Rosenthal & Rosnow,  1985; Wilkinson 
& The Task Force on Statistical Inference of APA, 1999). 
As explained above, we expected a 3:1 interaction pat-
tern with higher cardiovascular responses (especially 
PEP) in the Assigned Task/Dysphoric condition (contrast 
weight + 3) and weaker responses in the other three con-
ditions (contrast weights −1). Variables for which we did 
not specify theory- based predictions were analyzed with 
conventional exploratory ANOVAs. Because of the low 
number of male participants and the uneven distribu-
tion across conditions, we present findings for the female 
subsample for the cardiovascular activity measures in the 
Online Supplementary Material.

3.1 | Cardiovascular baselines

We had a priori decided to constitute participants' cardio-
vascular baseline scores by averaging cardiovascular val-
ues of the last 3 min of the habituation period. We did so to 
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comply with the recommendation to average at least three 
blood pressure measures and because cardiovascular 
baseline scores generally become stable toward the end of 
the habituation periods (Shapiro et al., 1996). The cardio-
vascular measures showed high internal consistency dur-
ing that time period (McDonald's ωs ≥ .951). Cell means 
and standard errors of the baseline scores appear in 
Table 2. Preliminary 2 (Choice) × 2 (Dysphoria) ANOVAs 
revealed no significant differences between the later con-
ditions for the entire sample (ps ≥ .147).1

3.2 | Cardiovascular reactivity

To obtain reactivity scores (Llabre et  al.,  1991), we sub-
tracted the baseline scores from the five 1- min scores of 
PEP, HR, SBP, and DBP that were assessed during task 
performance. The constituted scores showed high internal 
consistency (McDonald's ωs ≥ .895) and were averaged to 
create reactivity scores for the task performance period.

3.2.1 | PEP reactivity

In line with our hypothesis, our theory- based a priori 
contrast for PEP reactivity—our primary effort- related 
measure—was significant, F(1, 115) = 5.65, p = .019, 
η2 = 0.05. As depicted in Figure  1, the PEP responses 

showed the predicted 3:1 pattern with stronger reactiv-
ity in the Assigned Task/Dysphoric condition compared 
to the other three conditions (decreases in PEP reflecting 
increased beta- adrenergic sympathetic activity). This sup-
ports our main hypothesis.

Additional one- tailed cell contrasts found that PEP 
reactivity in the Assigned Task/Dysphoric condition 
(M = −3.27, SE = 0.58) was significantly stronger than PEP 
reactivity in the Assigned Task/Nondysphoric condition 
(M = −1.76, SE = 0.71), t(115) = 1.79, p = .038, η2 = 0.03, 
and the Chosen Task/Nondysphoric condition (M = −1.20, 
SE = 0.45), t(115) = 2.51, p = .007, η2 = 0.04. The difference 
to the Chosen Task/Dysphoric condition (M = −2.14, 
SE = 0.58) fell short of significance, t(115) = 1.43, p = .078, 
η2 = 0.02. The Chosen Task/Nondysphoric, Assigned Task/
Dysphoric, and Assigned Task/Nondysphoric conditions 
did not significantly differ from each other (ps ≥ .256).

A critical reader might ask whether the PEP reactivity 
pattern does in fact not better fit a dysphoria main effect 
than our predicted 3:1 pattern reflecting the shielding 
effect. Therefore, we directly compared the probabilities 
of a dysphoria main effect pattern (1, −1, 1, −1) vs. our 
theory- based a priori contrast (1, 1, 1, −3) using Bayesian 
statistics (see Masson,  2011). This resulted in a Bayes 
Factor of 6.74, which produced a posterior probability of 

 1The 3:1 contrast that tested our predictions about cardiovascular 
reactivity was not significant for any of the cardiovascular baseline 
values (ps ≥ .353). For readers interested in gender differences in 
cardiovascular activity, we compared baseline values of women and 
men with t- tests (including gender in three- factorial ANOVAs was not 
warranted because there were far more women than men in our 
sample). These analyses revealed a significant gender difference for 
baseline values of SBP, t(123) = 7.58, p < .001, η2 = 0.32, due to higher 
SBP for men (M = 116.53, SE = 2.54) than for women (M = 101.01, 
SE = 0.74). The analyses also revealed a significant gender difference for 
baseline values of DBP t(123) = 2.24, p = .017, η2 = 0.04, due to higher 
DBP for men (M = 61.96, SE = 1.57) than for women (M = 58.90, 
SE = 0.51). There were no significant gender differences for the PEP and 
HR baseline values (ps ≥ .076).

Chosen Task Assigned Task

Dysphoric Nondysphoric Dysphoric Nondysphoric

PEP 98.60 (1.34) 101.86 (2.17) 100.76 (1.87) 100.73 (2.23)

SBP 104.25 (1.59) 102.06 (1.94) 102.47 (1.42) 104.74 (2.27)

DBP 59.49 (0.84) 59.48 (1.15) 58.61 (0.89) 60.01 (1.18)

HR 81.04 (2.08) 76.07 (2.81) 76.27 (2.29) 78.31 (2.44)

Note: N = 119 for PEP, N = 122 HR, N = 125 for SBP, DBP.
Abbreviations: DBP, diastolic blood pressure (in mmHg); HR, heart rate (in beats/minute); PEP, pre- 
ejection period (in ms); SBP, systolic blood pressure (in mmHg).

T A B L E  2  Cell means and standard 
errors (in parentheses) of cardiovascular 
baseline scores.

F I G U R E  1  Cell means and ±1 standard errors underlying the 
combined effect of task choice and depressive symptoms on cardiac 
pre- ejection period (PEP) reactivity during task performance.
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-1
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0.87 for our initial model. Thus, the results of the Bayesian 
analysis qualify as positive evidence in favor of our theory- 
based a priori 3:1 model over the model that assumes only 
a dysphoria main effect pattern (see Raftery, 1995).

3.2.2 | HR and blood pressure reactivity

Cell means and standard errors are displayed in Table 3. 
The a priori contrasts for SBP and DBP were not signifi-
cant, Fs(1, 121) ≤ 2.18, ps ≥ .080. The a priori contrast for 
HR was also not significant, F(1, 118) = 0.87, p = .353.

3.3 | Task performance

A 2 (Choice) × 2 (Dysphoria) ANOVA of the percentage of 
correct answers revealed no significant effects (ps ≥ .058). 
On average, participants answered correctly in 96% of 
the trials (SE = 0.003). This very high score supports our 
assumption that the task was easy. Moreover, response 
accuracy was negatively correlated with PEP reactivity, 
r(119) = −.18, p = .049, suggesting that decreases in PEP 
were associated with increases in response accuracy. This 
can be interpreted as indicating a positive association be-
tween effort and performance.

A 2 (Choice) × 2 (Dysphoria) ANOVA of the reaction 
times for correct responses revealed no significant ef-
fects (ps ≥ .124). On average, participants took 837.53 ms 
(SE = 15.41) to respond. There was no significant correla-
tion between PEP reactivity and response speed (p = .128).

3.4 | Self- report measures

3.4.1 | Mood

We calculated global mood scores by summing the positive 
and the reverse scored negative adjectives of the UWIST 
scale (McDonald's ωs = .883). On the global mood score, 
dysphoric participants (M = 17.21, SE = 0.34) showed sig-
nificantly lower scores than nondysphoric participants 

(M = 19.58, SE = 0.24), t(123) = 5.54, p < .001, η2 = 0.20. 
Accordingly, dysphoric individuals were in a more nega-
tive mood when arriving at the laboratory.

3.4.2 | Depression scores

The CES- D was first assessed four to seven weeks be-
fore the main study (Time 1 [t1] Nondysphoric: M = 7.51, 
SE = 0.39, [t1] Dysphoric: M = 35.13, SE = 0.74), and a sec-
ond time at the end of the experimental session (Time 2 
[t2] Nondysphoric: M = 8.42, SE = 0.75, [t2] Dysphoric: 
M = 26.71, SE = 1.24). At both assessment times, the 
CES- D showed high internal consistency (McDonald's 
ωs ≥ .940), and the questionnaire scores for t1 and t2 were 
highly correlated, r(123) = .803, p < .001. Not surprisingly, 
the CES- D score difference between the dysphoric and 
nondysphoric groups was significant and of large size at 
both times of measure, ts(123) > 12.07, ps < .001, η2s > 0.54 
This indicates that participants' depression scores were 
relatively stable over time.

3.4.3 | Difficulty

We subjected the task difficulty ratings to a 2 (Choice) 
× 2 (Dysphoria) ANOVA, which revealed no significant 
effects (ps ≥ .587). Generally, the difficulty ratings (grand 
M = 1.96, SE = 0.11) were significantly lower than the 
scale's midpoint (3.5) according to a one- sample t- test, 
t(124) = 14.50, p < .001, η2 = 0.63. Accordingly, participants 
perceived the task as intended, that is, as relatively easy.

4  |  DISCUSSION

The present study provides first support for our hypoth-
esis that the personal choice of a task can attenuate the 
effect of depressive symptoms on sympathetically medi-
ated response in the cardiovascular system. We found, 
as expected, that individuals with high depressive symp-
toms showed stronger PEP responses during a relatively 

Chosen Task Assigned Task

Dysphoric Nondysphoric Dysphoric Nondysphoric

SBP 3.99 (0.74) 3.83 (0.80) 2.69 (0.57) 3.80 (0.75)

DBP 3.07 (0.68) 3.50 (0.61) 1.77 (0.41) 2.15 (0.54)

HR −0.75 (1.52) 0.45 (0.48) −0.47 (1.37) 2.66 (0.78)

Note: N = 122 HR, N = 125 for SBP and DBP.
Abbreviations: DBP, diastolic blood pressure (in mmHg); HR, diastolic blood pressure (in beats/minute); 
SBP, systolic blood pressure (in mmHg).

T A B L E  3  Cell means and standard 
errors (in parentheses) of cardiovascular 
reactivity.
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easy short- term memory task when the task was exter-
nally assigned. This pattern conceptually replicates find-
ings by Brinkmann and Gendolla (2007, 2008) and Silvia 
et  al.  (2016). Importantly, the dysphoria effect was no 
longer evident when participants could ostensibly choose 
the type of their task by themselves—indicating action 
shielding by personal choice.

Our main finding extends recent evidence for shield-
ing effects against the impact of different types of exter-
nal, situation- based affective stimulation to shielding 
against the effect of dispositional negative affect. More 
specifically, previous studies investigated the shield-
ing role of personal choice against the following affec-
tive influences: happy and sad background music (Falk 
et  al.,  2022a, 2022b; Gendolla et  al.,  2021) and affect 
primes (Framorando et  al.,  2023a, 2023b, 2024; see also 
Bouzidi & Gendolla,  2023a). The present study demon-
strates that engaging in a task by personal choice versus 
external assignment moderates even the effect of dispo-
sitional affective influences on sympathetically mediated 
cardiac response reflecting effort. Thus, the present study 
adds to the understanding of the moderating role of per-
sonal choice in affective influences on effort, extending 
the findings of previously published studies. The present 
study further supports the validity of our integrative ac-
tion shielding model (Gendolla et al., 2021).

Based on the Mood- Behavior- Model's logic, partici-
pants with high depressive symptoms should perceive 
task difficulty as relatively high during the performance 
of an easy task. In accordance with the principles of mo-
tivational intensity theory (Brehm & Self, 1989) and the 
many studies supporting it (Gendolla et  al.,  2012, 2019; 
Richter et  al.,  2016; Wright & Kirby,  2001 for reviews), 
this high difficulty perception should result in relatively 
high effort. Our present effects on PEP reactivity support 
this prediction—but importantly, only when the easy 
memory task was externally assigned. When participants 
could ostensibly choose their preferred task, there was no 
evidence anymore for a dysphoria effect on PEP. Here, ef-
fort was modest in general, again because the objectively 
low demanding task did not necessitate more effort when 
dysphoric participants were shielded against mood influ-
ences. As also shown previously, this shielding resulted 
in relatively weak PEP reactivity in an easy task (Bouzidi 
et al., 2022; Falk et al., 2022b; Framorando et al., 2023a; 
Gendolla et al., 2021; see also Bouzidi & Gendolla, 2023a).

Importantly, both the performance data and our verbal 
difficulty manipulation check support the assumption that 
our task was indeed easy, as intended. Regarding our pre-
selection, participants were selected four to seven weeks 
prior to the experimental session. Dysphoric and nondys-
phoric participants differed significantly and largely with 
respect to their scores on the depression scale (both four 

to seven weeks before the testing session and at the end 
of the testing session) and their momentary mood state 
when entering the laboratory. The mood of dysphoric par-
ticipants was much more negative than the mood of non-
dysphoric participants. This pattern of findings supports 
our assumption that dysphoria is associated with negative 
mood, and it makes us confident that our sample indeed 
represents cases of subclinical depression. Nevertheless, 
it could be valuable for future research to include clinical 
measurements and clinical samples.

On the physiological level, our predicted reactivity 
pattern was significant and of medium effect size for PEP 
reactivity—our main effort- related measure—showing 
stronger effort in the Assigned Task/Dysphoric condition 
compared to the other three conditions. By contrast, the 
responses of SBP, DBP, and HR did not reveal significant 
effects. This is not surprising, because PEP was our most 
reliable and valid measure of beta- adrenergic impact. 
SBP, DBP, and HR are less systematically influenced by 
the sympathetic nervous system and do not necessarily 
have to show the same pattern as PEP—although they 
sometimes do. We note, however, that Brinkmann and 
Gendolla  (2007, 2008) have found significant dysphoria 
effects on SBP, but PEP was not measured in these studies. 
Silvia et al. (2016) only assessed PEP and cardiac activity 
indices other than SBP. Thus, we must leave it for future 
studies to see if depressive symptoms have effects on both 
PEP and SBP in easy tasks.

The most important result of the present study was 
that our predicted reactivity pattern was significant and 
of medium effect size for our main effort- related measure 
(i.e., PEP), reflecting higher beta- adrenergic sympathetic 
impact on the heart in the Assigned Task/Dysphoric con-
dition compared to the other three conditions. We also 
note that the direct comparison between the Chosen 
and Assigned Task Dysphoric conditions was in the ex-
pected direction but fell short of significance, which is 
an imperfection. However, as reported in the Online 
Supplementary Material, the cell difference between the 
two Dysphoric conditions was significant in the female 
subsample. Most relevant, the overall contrast modeled 
according to our theoretical prediction was significant and 
the Dysphoria effect in the Chosen Task condition was 
not. In addition, the direct Bayesian comparison of our 
predicted 3:1 pattern with a simple Dysphoria main effect 
clearly speaks against the Dysphoria main effect possibil-
ity. Taken together, we regard this as supportive evidence 
for our predictions with a slight imperfection that should 
be considered in future studies.

There were no significant manipulation effects on 
task performance quantified as response accuracy and 
speed. This is not surprising: Previous research on dys-
phoria effects on effort also did not observe such effects 

 14698986, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/psyp.14635 by Schw

eizerische A
kadem

ie D
er, W

iley O
nline L

ibrary on [24/06/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



10 of 13 |   FALK et al.

(e.g., Brinkmann & Gendolla,  2008). Further, we did 
not expect effects in effort intensity to be reflected by 
performance effects, because the link between effort 
and performance is difficult to predict. Effort intensity 
(behavioral input) and performance (behavioral output) 
are not conceptually identical, and performance de-
pends besides effort also, or even more though, on task- 
related ability and strategies (Locke & Latham,  1990). 
Nevertheless, PEP reactivity was significantly correlated 
with response accuracy. Although the relationship was 
not of high strength, this finding reflects some associa-
tion between effort intensity and performance outcome 
in the present study.

From a broader perspective, our study adds to the 
existing body of research examining the link between 
depression and cardiovascular response. In  situations 
where individuals encounter incentives, challenges, 
and stressors, studies have reported a link between de-
pressive symptoms and reduced cardiovascular reactiv-
ity (e.g., de Rooij et  al.,  2010; Schiweck et  al.,  2019). As 
a result, the notion of “depressive blunting” has been 
introduced (Phillips,  2011; Salomon et  al.,  2009, 2013; 
Schwerdtfeger & Rosenkaimer,  2011). On the contrary, 
other studies have found no respective significant effects 
(Salomon et  al.,  2009, 2013) or have reported height-
ened cardiovascular reactivity (e.g., Light et  al.,  1998; 
Matthews et  al.,  2005; for a meta- analysis see Kibler & 
Ma, 2004). This variability in research findings has led to 
the suggestion that there are moderating factors at work. 
Crucially, as previously demonstrated by Brinkmann and 
Gendolla  (2007, 2008) and Silvia et  al.  (2016), by adopt-
ing the motivational intensity theory framework (Brehm 
& Self,  1989) alongside the predictions of the Mood- 
Behavior- Model (Gendolla,  2000), we can gain insights 
into the circumstances under which depressive symptoms 
may either reduce or increase cardiovascular response. 
Accordingly, depressive symptoms do not lead to an over-
all deficiency in resource mobilization. Instead, depres-
sive symptoms are expected to influence task- difficulty 
appraisals: Individuals with high depressive symptoms are 
expected to perceive tasks as subjectively more difficult 
and thus engage higher effort at objectively easier levels 
of difficulty, and are also expected to disengage sooner. In 
line with these predictions, it has been shown that people 
high in depressive symptoms showed higher effort- related 
cardiovascular responses in relatively easy tasks. By con-
trast, when the task was relatively hard, people high in 
depressive symptoms showed diminished effort- related 
cardiovascular responses, consistent with disengagement 
(Brinkmann & Gendolla, 2007, 2008; Silvia et al., 2016). 
Accordingly, subclinical depression does not lead to an 
overall deficiency in resource mobilization. Instead, the 
effects on the intensity of effort and related cardiovascular 

responses are contingent upon the specific context of 
the task. The subjective evaluations of individuals with 
depressive symptoms might originate from maladaptive 
beliefs and processes that affect individuals' day- to- day 
functioning. Nevertheless, individuals with depressive 
symptoms still allocate their effort in a manner that is sub-
jectively rational and systematic when responding to these 
subjective inputs (see Silvia et al., 2016).

In summary, the present research demonstrates that 
depressive symptoms affect sympathetically mediated 
cardiac reactivity during task performance, but in de-
pendence of the participants' control over choosing the 
upcoming task. Thereby, our present findings add to the 
existing literature on autonomy and choice. Not only do 
humans prefer autonomy, self- determination, and choice 
(Bandura, 2001; Leotti et al., 2010; Ryan & Deci, 2006), the 
opportunity to personally choose actions can also protect 
action execution from prolonged negative mood effects on 
effort, likely through increased task focus and commitment 
to the chosen option (Gendolla et al., 2021). Apparently, 
there are instances when dysphoric individuals will rely 
on their current mood when performing actions—inde-
pendent of its external or dispositional source—and other 
instances, where they are highly task focused and commit-
ted, and consequently shielded against affective influences 
on effort- related cardiac response (see also Brinkmann 
et al., 2012, for the mood discounting effect).

5  |  CONCLUSION AND OUTLOOK

The present study helps to integrate two areas of re-
search that have historically made equivocal assumptions 
about the role of affect in action execution. Theorizing 
and research on volition suggest that goal striving is 
shielded against incidental affective influences (e.g., 
Gollwitzer, 1990; Heckhausen & Gollwitzer, 1987), while 
research on depressive symptoms and effort has pre-
dicted and demonstrated systematic dysphoria effects 
on effort (e.g., Brinkmann & Gendolla, 2007, 2008; Silvia 
et al., 2016). The present research demonstrates that the 
way people engage in an action—by personal choice ver-
sus external task assignment—is decisive. Specifically, 
depressive symptoms influence resource mobilization as 
reflected by sympathetically mediated cardiac response, 
but only if a task is externally assigned. By contrast, per-
sonal task choice can shield against dysphoria effects on 
volition. This adds to previously studied benefits of choice 
(see Leotti et al., 2010), such as facilitating effects of choice 
on interest and performance (see Cerasoli et  al.,  2016; 
Patall et al., 2008; Ryan & Deci, 2006, 2017): Our findings 
suggest that choice even helps to shield action execution 
from disposition- based affective influences. Together 
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with previous evidence showing that task choice leads 
to immunization against external, situation- based affec-
tive influences (Falk et  al.,  2022a, 2022b; Framorando 
et al., 2023a, 2023b, 2024; Gendolla et al., 2021; see also 
Bouzidi & Gendolla, 2023a, 2023b), the present study pro-
vides first evidence for a corresponding shielding effect 
against disposition- based affective influences.
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