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Background & Aim
• Sounds evoke emotional responses through tightly coupled sensory, limbic, and autonomic 

systems (Kreibig, 2010; Koelsch, 2014).
• Physiological measures such as heart rate (HR) and respiration (RSP) provide objective 

indices of sound-emotion coupling (Kreibig, 2010).

• Misophonia is characterized by intense emotional responses to specific trigger sounds, 
whereas hyperacusis involves heightened sensitivity to sound intensity (Henry et al., 
2022; Swedo et al., 2022)

• Although both disorders are associated with atypical responses to sound, their 
autonomic correlates remain poorly understood.

Aim of study
To investigate autonomic responses (HR and RSP) to affective, neutral, and trigger 
sounds in individuals with misophonia, hyperacusis, comorbid misophonia-hyperacusis, 
and healthy controls. 
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Methods

Participants

Experimental Paradigms

Physiological Measures

• Heart rate (HR): Photoplethysmography

• Respiration (RSP): Respiratory Belt

Preprocessing

Step 1. Extraction of physiological data from DICOM format of fMRI images 

Step 2. Physiological data pre-processed using NeuroKit 2 
(https://github.com/neuropsychology/NeuroKit)

Step 3. Data time-locked to stimulus onset

Step 4. Epochs: Trigger task (-1 to 16 s); IADS  (-1 to 6 s); IADS = International Affective 
Digital Sounds-2 

Statistical Analysis

•  Mixed ANOVA models (Group [4 levels]; Condition [3 levels]) for each task.

Group N (Total = 87)

Misophonia (M) 28

Hyperacusis (H) 14

Comorbid Misophonia and Hyperacusis (MH) 24

Control (C) 21

Figure 1. Heart rate changes over time by condition and group. Shaded regions represent ±1 SE. The dashed line indicates stimulus 

onset (t=0); the gray shaded area represents the baseline period (-1 to 0s). Heart rate responses varied across sound conditions 

and groups, with the largest decreases observed in the hyperacusis group.

Figure 2 . Heart rate (HR) responses by condition and group during the Trigger Task. The Hyperacusis group showed increased 

respiration during unpleasant sounds, whereas the Misophonia group showed reduced respiration during trigger and 

unpleasant sounds. Error bars represent ±1 SD.

Figure 3. Mean heart rate (HR) responses by condition 

and group during the affective sound Task.

No group differences were observed. Heart rate 

responses varied across conditions, with the 

largest decreases observed during unpleasant 

sounds.

Results

Discussion & Conclusions
1. Reduced respiratory rates and elevated heart rate responses may reflect 

heightened physiological arousal during exposure to emotionally salient 

sounds.

2. Findings suggest differences in autonomic responding among individuals with 

hyperacusis alone and not when co-occurring with misophonia. 

3. Hyperacusis may involve generalized physiological arousal to emotionally 

salient sounds, particularly unpleasant auditory stimuli. The absence of  

physiological effects in the misophonia group may reflect the context-specific 

nature of misophonia triggers.

4. Surprisingly, misophonia showed lowered respiration rates for both 

misophonic triggers and unpleasant sounds, but not for neutral sounds. 

5. Autonomic dysregulation may be an important physiological mechanism 

underlying misophonia and hyperacusis.

Future Directions

1. Examine additional autonomic biomarkers, including skin conductance 

responses (SCR), facial expressions, and other physiological measures.

2. Replicate findings in larger cohorts to improve statistical power and better 

characterize disorder-specific physiological profiles.

Figure 4. Mean respiration rate (RSP) responses by condition 

and group during the IADS Task.

Summary: No significant group or condition differences 

were observed. Respiration rates were generally higher 

during unpleasant sounds. Error bars represent ±1 SD.

1. Trigger Sound Task

2. Affective Sound Task 
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Results from fMRI data are published in Jain et al. (2026)
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