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Previous Studies on Cardiac Cycle Effects

Methods
Primed Weapon Identification Task

Background Valence Effects are increased during Stress and Systole independent of Respiration

CPT increased cardiovascular, endocrine, and subjective stress measures

During Stress fear versus neutral Face Primes evoke Late Positive Potential

Valence Effect (ms) = FearΔTool-Weapon – NeutralΔTool-Weapon

• Under stress (p = .003) and during systole (p = .039)
RTs to weapon vs. tools are speeded for fear vs. neutral
faces

• Face-locked ERPs show CPT specific late positive 
potential (p = .002) for fear vs. neutral faces 
suggesting increased processing of fear primes 
under stress

Bilateral feet Cold Pressor Test (CPT)

BlockCPT

Training

BlockCPT BlockCPT BlockCPT Preliminary 
results

• N = 31 (healthy, young), 2 Sessions (CPT vs. Control, counterbalanced)

• 1148 trials (287 per block)
• Fear and neutral faces from RaFD, NimStim, KDEF were again rated by participants 

regarding perceived facial expression

• Variations in cardioafferent traffic are 
relayed to the brain and have been 
shown to increase fear and threat 
processing via contributions of the 
amygdala. [1,2]

• Stress potentially interacts with 
these effects via both humoral and 
neuronal pathways by increasing 
amygdala activation as well as 
altering cardiovascular activity. [3,4]

• Cardiac and respiratory rhythms are 
tightly coupled however role of 
respiration in cardioafferent 
influence on affective processing is 
unclear. [5,6]

• Both CPT exposure and cardioafferent traffic increased valence effect on target processing.
• Specifically, fear versus neutral primes showed faster responses to weapons whereas responses were slower 

for fear versus neutrally primed tools.
• Consistent with this, specifically under stress fear faces evoked a late positive potential. 
• Our results are in line with previous findings reporting increased threat processing during times of 

increased stress and cardioafferent traffic. However, these first results indicate that those processes do 
not interact and are independent of the respiratory cycle.

Fixation Face Prime
fear vs. neutral

500-1000 ms

Target
weapon vs. tool

systole vs. diastole
inhale vs. exhale. 

Response
compatible vs. 

incompatible vs.
neutral

“Please respond as fast as possible!“
(if you saw a weapon or a tool)

500-1500 ms 100 ms 1000 ms

Response Device

Target Onset along Cardiac and Respiratory Cycle

CPT CPTControl Control

RT ~ CONDITION * PRIME * TARGET * COMPATIBILITY * CARDIAC * RESPIRATION + (1 + CONDITION | subject) + (1 | TARGET_ID ), family = Gamma(link = "log")

Condition × Prime × TARGET Cardiac Phase × Prime × Target Respiration

Prime-Locked: Condition × PrimePrime-Locked: Prime

• Onset and water temperature of 
CPTs were automated via 
MATLAB, maintaining cold 
(3–4°C) for the CPT condition 
and body temperature (36–
37°C) for the control condition

• Continuous water circulation to 
prevent thermal stratification and 
maintain uniform temperature at 
the skin surface.

Saliva Cortisol Stress and Arousal Ratings

Park & Blanke (2019), NeuroImage

• Cluster based permutation analysis (Groppe 
et al., 2011, Psychophysiology) on occipital 
symmetrical and central posterior cluster on 
CFA cleaned (Arnau et al., 2023, 
Psychophysiology), CSD re-referenced ERPs

Systolic Blood Pressure
(Previous study)


