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The acoustic startle response (ASR) is a reflex of defensive muscular activity elicited by acoustic stimuli, characterized in humans by a whole-body startle reflex and blink response. After the initial application of an acoustic sound probe, within 30-50 seconds, an involuntary blink response (BR) results from a contraction of the orbicularis oculi muscle (Lang, 1990). In humans, BR can be characterized by its velocity, amplitude, habituation, and pre-pulse inhibition and these traits may differ across populations. Habituation is the reduction of the BR's amplitude after repeated presentation of the same acoustic stimulus over a test session. Although a normal BR habituates quickly, it rapidly dishabituates as well, maintaining continuity as a potential biomarker (Lang et al., 1990). While the BR has stable characteristics, its properties can change under experimental paradigms such as postural condition (i.e., sitting or standing) (Gowen, 2020) or the nature of paired stimuli (e.g., its emotional context, interest value, or sensory modality), that may be presented pre-pulse or in concert with the initial sound probe (Lang et al., 1990; Braff et al., 2001). As such, the classification of BR in diverse contexts has implications for establishing baseline measures of this possible surrogate biomarker in a wide range of neurological and mental disorders. 
In studies of post-traumatic stress disorder (PTSD), specifically, there have been conflicting results regarding distinct characteristics of the BR. As presented by Braff and colleagues (2001), some studies no difference between PTSD and control populations, and others claim a stronger startle response with high velocity or amplitude, distinct habituation, or a reduced pre-pulse inhibition (PPI) (Butler et al. 1990; Grillon et al. 1996, 1998; Morgan et al. 1996; Ornitz and Pynoos, 1989). However, across these studies there is questionable methodology. For example, in studies of exaggerated startle response or abnormal habituation, past investigations have studied children with PTSD who may have a distinct BR from adults (Morgan et al., 1996); measured BR frequency rather than amplitude (Morgan et al., 1996); and included participants on psychoactive medications that may depress or sensitize the BR (Morgan et al., 1996). These confounding variables across methodologies muddle information that can be extracted from the blink response and prevent assertion of baseline traits for a characteristic PTSD blink response. Accordingly, this study sought to characterize the blink response in a population of first responders with PTSD through unpaired acoustic stimuli, only varying sitting or standing conditions.
We sought to implement a novel means of characterizing BR through a mobile system—the Mobile Acoustic Startle Reflex-monitoring System (MARS). Currently, clinical settings generally characterize BR through electromyography (EMG) recording of the orbicularis oculi muscle which requires a controlled clinical setting and wired electrodes (Gowen, 2020; Lang et al., 1990; Morgan et al., 1996; McTeague et al., 2010). In contrast, recording the BR’s velocity and amplitude with a mobile system would enable a more accessible BR evaluation, with applications in telehealth and disability accommodation as BR could be conducted at home and over the phone (Gowen, 2020).
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