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Introduction
• The majority of individuals experience a traumatic event in their

lifetime, and a portion of these experience Adverse

Posttraumatic Neuropsychiatric Sequelae (APNS) such as pain,

posttraumatic stress disorder, and depression.

• Personal health monitors, such as assessment of heart rate

variability (HRV), are becoming ubiquitous. Short-term HRV

variables highlight complex interactions, including between the

autonomic nervous system, respiratory rate, and baroreceptors.

• This analysis aims to identify and validate associations between

such HRV biomarkers and ten self-report symptom domains in

trauma survivors.

• There is increasing interest in determining whether caregivers

and patients can leverage such monitors to help assess mental

and physical health, and response to treatment.
• =

Table 1. Demographic information

Table 2. Latent constructs indicator variable 
questions from follow-up surveys

Methods
• This analysis leveraged data from an ongoing longitudinal study (the AURORA study) evaluating adverse

symptom development among individuals presenting to the emergency department (ED) after traumatic

stress exposure (most commonly MVC).

• The AURORA Study began participant recruitment in September 2017. Wrist wearables (Verily Study

Watch) were worn by 2,626 individuals recruited from the emergency department after a traumatic event

(75% MVC) for six months.

• Participants also completed brief serial smartphone-based surveys (Table 1) assessing ten symptom

domains: pain, depressive, somatic, anxiety, avoidance, re-experiencing, and hyperarousal symptoms, as

well as sleep disturbance, nightmares, and concentration difficulty/mental fatigue (each assessed every 2

weeks on average).

• HRV features were extracted from wrist wearable photoplethysmography (PPG) data. Bivariate linear

mixed models were used to derive (FDR ≤ 0.05) and validate (Bonferonni ≤0.05) HRV features associated

with each of these ten self-report domains.

• Between-participant health differences at a point in time (“trait differences”) and changes in health status of
an individual over time (“state differences”) were assessed.

Results
• Eighty-five trait biomarkers (Table 2) distinguished variation in symptom domains between individuals at a

point in time, pain(29), somatic(14), anxiety(14), avoidance(11), re-experiencing(11), hyperarousal(6), and

mental fatigue(6) symptoms.

• Forty-nine state biomarkers (Table 3) identified changes in mental or physical health over time, including

pain(2), somatic(10), avoidance(3), re-experiencing(17), and hyperarousal(5) symptoms.

• State HRV variables predict recovery with sensitivities ranging 0.47-0.72, specificities 0.29-0.48.

Table 3. State Biomarkers that Identify Within-Person Changes in Specific Symptoms. 
Red indicates positive correlation. Blue indicates negative correlation. 
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Conclusions
• Heart rate variability-based biomarkers of mental and physical health show promise in helping individuals

and health care providers monitor health status and response to treatment.

Table 4. Trait Biomarkers that Identify Between-Person Changes in Specific
Symptoms. Red indicates positive correlation. Blue indicates negative correlation.
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