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A B S T R A C T   

Reduced heart rate variability (HRV) in response to stress is a biomarker of emotion dysregulation (ED) and is 
related to posttraumatic stress disorder (PTSD), yet less is known about its role with dissociation in trauma- 
exposed adults. The goals of the current study were to examine unique patterns of associations between ED, 
dissociation, and PTSD with HRV at 15, 30, and 45 min (T1, T2, T3) following an acute psychosocial stressor task 
in a sample of 49 trauma-exposed, urban-dwelling Black women. Associations with baseline psychophysiology 
measures were also examined. ED and dissociation were assessed using self-report; PTSD was determined using a 
semi-structured interview. Heart rate (HR) and HRV, indexed with low frequency/high frequency (LF/HF) ratio 
and respiratory sinus arrhythmia (RSA), were measured with electrocardiogram recordings. ED and dissociation 
were positively correlated with LF/HF ratio at T3 (p < .05). There were no significant differences between in-
dividuals with PTSD versus those without PTSD in HR or HRV following acute stressor; PTSD diagnosis was 
related to higher HR at baseline. Latent growth modeling revealed that ED was associated with higher LF/HF 
ratio directly following acute stressor, while dissociation was associated with increase in LF/HF ratio over time. 
These findings demonstrate that ED is related to higher sympathetic reactivity for a prolonged period of time 
following stress exposure, while dissociation shows a delayed association with LF/HF ratio, suggesting a distinct 
impaired parasympathetic activation pattern exists for dissociation.   

1. Introduction 

Trauma exposure is ubiquitous (Benjet et al., 2016) but does not 

affect everyone the same way. Type, timing, and frequency of trauma 
exposure matters in understanding risk for adverse health outcomes. 
Interpersonal trauma exposure, child abuse, and exposure to multiple 
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traumas all increase one’s likelihood for negative health outcomes, most 
notably posttraumatic stress disorder (PTSD) (Briere et al., 2008; Forbes 
et al., 2011). Certain demographic factors also relate to trauma-related 
outcomes. Women are twice as likely as men to develop PTSD (Olff 
et al., 2007). Rates of trauma and PTSD are substantially higher in 
low-income Black communities with rates of lifetime PTSD as high as 
50% (Gluck et al., 2021) as compared to the national average of 6% 
(Pietrzak et al., 2011). Additionally, high comorbidity exists between 
PTSD and chronic medical conditions, like diabetes, and trauma expo-
sure and PTSD contribute to worse health outcomes in these populations 
(Dixon et al., 2020). Thus, examining physiologic responses to stress and 
factors that influence such responses among trauma-exposed individuals 
in at-risk groups, such as Black women with diabetes from low-income, 
urban communities, is necessary to reduce health inequities and 
improve health outcomes in Black communities. 

The adverse health consequences of trauma exposure can be signif-
icant, affecting multiple body systems including the autonomic nervous 
system (ANS). The ANS has a pivotal role in the maintenance of ho-
meostasis and adaptive response to stress. Heart rate variability (HRV), 
or the fluctuation in the length of intervals between heart beats, reflects 
the heart’s ability to adapt to external and internal demands and can 
serve as a measure of ANS balance (Kim et al., 2018). Two commonly 
used measures of HRV include low frequency/high frequency (LF/HF) 
ratio and respiratory sinus arrhythmia (RSA or HF-HRV). While HF-HRV 
is generally reflective of parasympathetic activity and vagal tone, LF/HF 
ratio includes both SNS and PNS activity (Shaffer and Ginsberg, 2017); 
high LF/HF ratio is considered to reflect greater sympathetic 
dominance. 

Low RSA and high LF/HF ratio under stress have been consistently 
associated with PTSD (Schneider and Schwerdtfeger, 2020). Impor-
tantly, alterations in HRV observed in adults relates to early life 
maltreatment or associated psychological factors as opposed to psy-
chological diagnoses (Meyer et al., 2016). Reduced HRV is a biomarker 
of emotion dysregulation (ED) (Beauchaine, 2015), which is itself a 
transdiagnostic risk factor for the development of many psychological 
disorders, including PTSD (Weissman et al., 2019). 

ED reflects deficits in the ability to identify, modulate, or manage 
intense negative emotional states (Gross and Thompson, 2007). ED has 
been prospectively linked to increased risk for PTSD following trauma 
exposure (Pencea et al., 2020) and may contribute to maintenance of 
PTSD symptoms (Powers et al., 2017). Importantly, research has indi-
cated that there may be at least two distinct types of ED in PTSD, which 
may be associated with different autonomic responses to stress: 
emotional under-modulation (hyperarousal symptoms characterized by 
impaired prefrontal inhibition of limbic response) and emotional 
over-modulation (dissociation characterized by exaggerated prefrontal 
inhibition of limbic response) (Lanius et al., 2012). Dissociation is a 
maladaptive form of emotion regulation characterized by disruptions in 
one’s memory, identity, and self or environment perception, and occurs 
in response to strong emotions or stress in an effort to manage emotional 
distress often outside the one’s control (Brière et al., 2005; Powers et al., 
2015). Chronic interpersonal trauma and child abuse are associated with 
increased risk for the development of both ED (Messman-Moore and 
Bhuptani, 2017) and dissociation (Terock et al., 2016). 

Studies on dissociation, PTSD, and HRV in the context of stress 
exposure are limited. One study found that, compared to controls, pa-
tients with dissociative disorders showed higher LF/HF ratio in response 
to an adult attachment interview (Farina et al., 2015). Another study 
found state-level dissociation was associated with lower HRV in 
response to affective cues in trauma-exposed individuals but not healthy 
controls (Hauschildt et al., 2011). However, there is also evidence of 
blunted sympathetic response and increased vagal tone in the context of 
fear cues among individuals with PTSD and dissociation compared to 
individuals with PTSD and unknown levels of dissociation (Seligowski 
et al., 2019). This finding fits with prior research showing decreased 
sympathetic activation to trauma or fear-related cues in individuals with 

dissociation (d’Andrea et al., 2013), although evidence of no difference 
in sympathetic response based on dissociation in PTSD + veterans has 
also been reported (Kaufman et al., 2002). Limited available research 
makes it challenging to draw conclusions about how dissociation is 
related to HRV response in the context of stress among trauma-exposed 
individuals. Thus, a comprehensive examination of the unique relations 
between ED, dissociation, and PTSD is warranted. 

The goals of the current study were to examine associations of ED, 
dissociation, and PTSD in relation to HR, RSA, and LF/HF ratio 
following a laboratory-based social-evaluative psychological stressor, 
the Trier Social Stress Test (TSST) (Kirschbaum et al., 1993), in a sample 
of trauma-exposed Black women with diabetes, and to determine how 
ED and dissociation differentially relate to change in HRV post-TSST. 
This group is relevant for this research question because of the 
increased vulnerability to chronic trauma exposure and resulting psy-
chological and medical health consequences in urban Black women 
(Dixon et al., 2020). Since impaired HRV is already present in in-
dividuals with type 2 diabetes mellitus (T2DM) and increases risk for 
further negative health outcomes (Schroeder et al., 2005), better un-
derstanding of the psychological factors associated with low HRV in 
individuals with T2DM could be helpful in efforts to improve health 
outcomes in this group. We hypothesized that ED would be related to 
lower RSA and higher LF/HF ratio at each post-stressor time point (T1 =
15 min, T2 = 30 min, and T3 = 45 min). We also hypothesized that 
dissociation symptoms would be related to higher RSA and lower LF/HF 
ratio at T1. We evaluated specific associations between PTSD diagnosis 
and HR, RSA, and LF/HF ratio response post-TSST. We hypothesized 
that PTSD would be related to lower RSA and higher LF/HF ratio at T1. 
Finally, regarding change over time, we hypothesized that ED would be 
related to lower initial levels of RSA and higher initial levels of LF/HF 
ratio and less change in RSA and LF/HF ratio over time, while dissoci-
ation symptoms would be related to higher initial levels of RSA and 
lower initial levels of LF/HF ratio and greater change in RSA and LF/HF 
ratio over time. Although the focus of the study is on psychophysio-
logical response to stress, baseline levels of HR, RSA, and LF/HF ratio 
and their associations with the psychological variables of interest were 
also included. 

2. Material and methods 

2.1. Procedure 

Participants were 18–65 year old women with T2DM recruited from 
an ongoing study of risk factors for the development of PTSD from 
medical clinic waiting rooms at a publicly funded urban hospital (Dixon 
et al., 2020). Following eligibility determination, participants under-
went clinical interviews, blood draw, and TSST protocol. Participants 
were excluded from the study if they had been diagnosed with bipolar, 
psychotic, or autoimmune disorders, were currently receiving systemic 
treatment with a non-steroidal anti-inflammatory drug, glucocorticoid, 
or anticonvulsant drug (other than gabapentin), or current treatment 
with an antipsychotic or benzodiazepine. Informed consent was ob-
tained in accordance with the regulations of the Declaration of Helsinki 
after the procedure was explained in its entirety. Informed consents 
were approved by the Emory University Institutional Review Board and 
Grady Research Oversight Committee. 

2.2. Participants 

Participants included 49 Black women (mean age = 51.80 years, SD 
= 9.69, range = 23–65). Highest education level obtained for the sample 
was as follows: 20.4% > 12th grade education, 30.6% graduated high 
school/GED, 30.6% had some college or technical school, and 18.4% 
were college graduates. Regarding household monthly income, 83.0% 
endorsed <$2,000 household monthly income and 22.4% were 
employed. 
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2.3. Psychological measures 

Traumatic Events Inventory (TEI). The TEI is a 14-item screening 
assessment for history of traumatic events exposure (Gillespie et al., 
2009). For this study, sum of trauma exposure encapsulated the lifetime 
number of types of traumas witnessed or experienced (excluding child 
abuse). 

Childhood Trauma Questionnaire (CTQ). The CTQ is a 25-item 
psychometrically sound self-report instrument assessing childhood 
physical, sexual, emotional abuse and neglect (Bernstein and Fink, 
1998). Internal reliability in the current study was high (α = 0.94). Child 
maltreatment severity was calculating by summing all categories of 
maltreatment. 

Difficulties in Emotion Regulation Scale, 18 item (DERS-18). The 
DERS-18 is a shortened well-validated version (Victor and Klonsky, 
2016) of the DERS (Gratz and Roemer, 2004). The DERS-18 assesses 
difficulty with awareness and understanding of emotions, acceptance of 
emotions, the ability to engage in goal-directed behavior and restrain 
impulsive behavior, and the ability to use emotion regulation strategies 
appropriately. The 18-item version was validated in an urban sample of 
Black women (Mekawi et al., 2020a). Items were summed to create an 
overall level of ED (DERS total), which showed high internal consistency 
in this sample (α = 0.93). 

Multiscale Dissociation Inventory (MDI). The MDI is a 30-item well- 
validated self-report measure of past-month dissociative symptom-
atology across disengagement, depersonalization, derealization, 
emotional constriction, memory disturbance, and identity dissociation 
(Brière, 2002). A total measure of dissociative symptoms (MDI total) was 
used for this study and showed high internal consistency in this sample 
(α = 0.93). 

Clinician-Administered PTSD Scale (CAPS). The CAPS is a well- 
validated clinician administered measure of current PTSD (Weathers 
et al., 2013). This study used both the CAPS for DSM-IV (CAPS-IV) and 
DSM-5 (CAPS-5) due to changing over when CAPS-5 was published. 
Thirty-four percent (n = 19) received the CAPS for DSM-IV and 66% 
received the CAPS-5. In the study, PTSD symptom severity was calcu-
lated by the sum of PTSD symptoms.1 

Beck Depression Inventory-II (BDI-II). The BDI-II is a well-validated 
21-item self-report measure of current depressive symptoms (Beck et al., 
1996). Items were summed to create an overall depression severity 
score. Internal reliability of the BDI scale in this sample was high (α =
0.93). 

2.4. Stressor task 

Trier Social Stress Test (TSST). The TSST is a 20-min standardized 
acute laboratory psychosocial stressor challenge that induces social- 
evaluative threat (Allen et al., 2017). Before and after the TSST, par-
ticipants were seated in a quiet room nearby the room where the stressor 
challenge occurred. The TSST is a well-validated tool that reliably pro-
vokes acute subjective and physiological stress responses in the partic-
ipant (Allen et al., 2017). 

2.5. Biological measures 

Heart Rate and Heart Rate Variability. Heart rate (HR) and heart 
rate variability (HRV) were measured through electrocardiogram (ECG) 
sensors using the Biopac MP150 for Windows (Biopac Systems, Inc, 
Goleta, CA) with the BioNomadix wireless ECG amplifier. The wireless 
amplifier allowed the women to wear the ECG leads continuously during 

the TSST. Three Ag/AgCl electrodes filled with electrolyte gel were 
attached to the torso in the lead II position. ECG were sampled at 1000 
Hz and analyzed using MindWare HRV module (MindWare Technolo-
gies, Ltd, Gahanna, OH). The ECG signal was amplified by a gain of 
2000, filtered with a Hamming windowing function, and with a 60-Hz 
notch filter. HRV was quantified during 1-min intervals by spectral 
analysis of the time-sampled inter-beat interval series, according to the 
methods recommended by the Society for Psychophysiological Research 
Committee on HRV (Berntson et al., 1997). HF-HRV (RSA) was sampled 
from 0.12 to 0.40 Hz and was transformed by natural log. HR, RSA, and 
LF/HF ratio were measured from the 1-min intervals during a baseline 
pre-stressor time point and at three post-stressor timepoints that were 
separated by 15-min intervals. Baseline and post-stressor timepoints T1 
(15 min), T2 (30 min), and T3 (45 min) were used in the present study. 

Body Mass Index (BMI). BMI was calculated as: body mass (kg)/ 
(height (m)).2 Height and weight were obtained during a physical exam 
performed by a physician or physician-in-training supervised by a 
physician prior to the blood draw on the day of the clinical interview. 

Hemoglobin A1c. Whole blood samples were stored at − 80 ◦C until 
the time of assay. Hemoglobin A1c was measured using high perfor-
mance liquid chromatography by ARUP laboratories (Salt Lake City, 
Utah). 

2.6. Data analysis 

Associations between ED, dissociative symptoms, and PTSD with HR, 
RSA, and LF/HF ratio at baseline and in response to stress in the 45 min 
following the end of the TSST stressor task (T1, T2, T3) were examined. 
Because depression is related to HRV and trauma load could play a role 
in these associations, we included these variables in initial correlation 
analyses. First, we examined distributions of key predictor variables. 
The level of skewness and kurtosis in this sample fell within acceptable 
parameters for the sample size on all variables except LF/HF ratio and 
dissociation (Tabachnick and Fidell, 2001). To reduce high skew for the 
LF/HF ratio, two outliers were removed for T1, three outliers were 
removed for T2, and one outlier was removed for T3, which resulted in 
acceptable levels (Tabachnick and Fidell, 2001). Dissociation was not 
corrected since dissociation is not normally distributed in the popula-
tion. Descriptive statistics of the variables of interest were computed 
(Table 1). 

Next, bivariate correlations between independent variables of in-
terest (trauma exposure, ED, dissociation, PTSD symptoms, and 
depression symptoms) and psychophysiological measures (HR, RSA, LF/ 
HF ratio) were examined. Analysis of variance (ANOVA) analyses were 
run to determine if PTSD diagnosis was associated with mean differences 
in HR, RSA, and LF/HF ratio at baseline and T1-T3. 

Finally, we ran a latent growth curve (LGC) model to assess change 
specifically in RSA and LF/HF ratio across the timepoints post-TSST to 
determine how ED and dissociation were related to change in psycho-
physiological response over time. Compared to only analyzing mean 
changes in RSA and LF/HF ratio and treating individual differences as 
error variance, the LGC approach allows us to model observed individ-
ual level data in the growth trajectory of RSA and LF/HF ratio over time 
(Duncan and Duncan, 2009). The intercept was modeled at T1 and, 
consistent with procedures of assessments which were each 15 min 
apart, we modeled time (across three assessment occasions) as equi-
distant. Particularly relevant for our research questions, this approach 
offers the ability to examine the degree to which key predictors (ED and 
dissociation) exert impact on both the intercept and slope (Curran et al., 
2004). Baseline measures of psychophysiology were not included since 
the goal of this analysis was to examine change in psychophysiological 
response following the acute stressor. These analyses included 49 total 
participants, which approaches the recommended minimum sample size 1 In order to combine CAPS-IV and CAPS-5 severity scores together, all scores 

were weighted to balance the number of items (17 for CAPS-IV and 20 for 
CAPS-5) and factor in that scoring of frequency and intensity was separate in 
the CAPS-IV but combined in the CAPS-5. 2 The majority of women with PTSD had comorbid MDD (58%, n = 11). 
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of 50 for these analyses (Hamilton et al., 2003). We used the maximum 
likelihood with robust standard errors (MLR) which is recommended for 
this type of analysis (Salari et al., 2018). Initial results from bivariate 
correlation analyses determined other covariates to include in the model 
at p < .05. Other potential covariates for follow-up analysis were iden-
tified based on previous research suggesting associations with RSA and 
LF/HF ratio: age, income, BMI, and hemoglobin A1c (Antelmi et al., 
2004). Due to the small sample size and risk for low power in detecting 
significant effects, associations between RSA and LF/HF ratio and these 
potential covariates were assessed to determine if their inclusion was 
warranted. No significant associations at p < .05 emerged between any 
of the variables and RSA or LF/HF ratio (see Supplemental Table 1). 
Collinearity between ED and dissociation was tested and the variance 
inflation factor (VIF) was 1.74, falling within the normal range. Analyses 
were conducted with SPSS 26.0 and Mplus Version 8 (Muthén and 
Muthén, 2017) software packages. 

3. Results 

We first calculated Pearson correlation coefficients between ED, 
dissociation, PTSD symptom severity, trauma load, and depression 

symptoms. All variables of interest were significantly correlated with 
one another (r’s = 0.29-0.76, p’s < 0.05; see Supplemental Table 2). 
Next, we examined bivariate correlations between variables of interest 
and psychophysiological measures (HR, RSA, and LF/HF ratio) across 
baseline and T1-T3. As shown in Table 2, ED and dissociation were 
significantly positively associated with LF/HF ratio at T3 (p < .05). Child 
abuse severity was positively associated with HR at baseline and RSA at 
T3 (p < .05). Depression symptoms was positively associated with RSA 
at T3 (p < .05). Next, one-way ANOVA tests examined mean differences 
in HR, RSA, and LF/HF ratio by PTSD status (No PTSD, PTSD) at baseline 
and each post-stressor time point. PTSD was associated with higher 
levels of HR at baseline (p < .05). There were no significant mean dif-
ferences across RSA or LF/HF ratio at any time point by PTSD diagnosis 
(See Table 3). 

Finally, we ran two unconditional LGC models predicting change in 
RSA and LF/HF ratio. First, we ran an unconditional LGC model with 
DERS total (ED), MDI total (dissociation), child abuse severity, and 
depression symptoms entered as time-invariant predictors of the inter-
cept and slope characterizing the trajectory of RSA. For the intercept and 
slope, none of the parameters were statistically significant (see Supple-
mental Table 3). Next, we ran an unconditional LGC model with ED and 
dissociation entered as time-invariant predictors of the intercept and 
slope characterizing the trajectory of LF/HF ratio. For the intercept, the 
parameter for ED was statistically significant and positive (βint = 0.06, 
SE = 0.03, p = .02), whereas for dissociation, it was not statistically 
significant (βint = − 0.02, SE = 0.02, p = .27). We found the opposite 
pattern for the slope, such that the parameter was statistically significant 
and positive for dissociation (βslope = 0.02, SE = 0.01, p = .02) and not 
statistically significant for ED (βslope = − 0.01, SE = 0.01, p = .69), see 

Table 1 
Descriptive characteristics of variables of interest.   

Mean (SD, range) 

Emotion Dysregulation Total 28.66 (10.06; 15–53) 
Dissociation Symptoms 48.46 (15.21; 30–100) 
Child Abuse Severity 37.69 (15.59; 25–100) 
Overall Trauma Load (no abuse) 4.74 (2.34; 1–12) 
PTSD Symptom Severity 17.66 (13.36; 0–49) 
Depression Symptom Severity 14.98 (11.29; 0–44) 
HR - Baseline 77.19 (10.98, 56–105) 
HR – T1 81.03 (11.34; 58–107) 
HR – T2 79.61 (12.77; 54–109) 
HR – T3 75.24 (10.27; 55–107) 
RSA - Baseline 4.84 (1.66, 2.01–11.19) 
RSA – T1 4.70 (1.37; 1.17–8.07) 
RSA – T2 5.06 (1.61; 1.42–9.73) 
RSA – T3 5.02 (1.58; 1.76–8.96) 
LF/HF Ratio - Baseline 2.58 (1.91, 0.16–8.23) 
LF/HF Ratio – T1 2.15 (1.59; 0.26–6.71) 
LF/HF Ratio – T2 1.98 (1.66; 0.20–7.82) 
LF/HF Ratio – T3 2.16 (1.68; 0.16–7.36) 
Body Mass Index 24.03 (6.74; 18.9–49.8) 
Hemoglobin A1c 7.97 (1.95, 4.90–15.40)  

% (N) 

PTSD 38.8 (19)2 

N = 49; Note: emotion dysregulation was measured using the DERS; dissociation 
was measured using the MDI; child abuse severity was measured using the CTQ; 
trauma load was measured using the TEI; current PTSD diagnosis and symptom 
severity were measured using the CAPS; current depressive episode was 
measured using the MINI; current depression symptom severity was measured 
using the BDI. 

Table 2 
Bivariate Pearson’s correlations (r) between variables of interest and HR, RSA, and LF/HF ratio.   

Baseline 
HR 

T1 
HR 

T2 HR T3 
HR 

Baseline 
RSA 

T1 
RSA 

T2 
RSA 

T3 
RSA 

Baseline LF/ 
HF 

T1 LF/ 
HF 

T2 LF/ 
HF 

T3 LF/ 
HF 

ED total .10 .02 -.04 .13 − 0.04 -.24 -.22 -.29 -.21 .29 .26 .38** 
Dissociation total -.06 -.15 − 0.15 -.08 -.02 -.12 .01 -.28 -.09 .11 .10 .35* 
Child abuse severity .31* .24 .20 .19 -.06 -.22 -.18 -.36* -.19 -.03 .05 .15 
Other trauma exposure .12 .04 .11 .12 -.07 -.06 .17 -.15 .05 .22 .09 .18 
PTSD symptom severity .25 .26 .15 .10 .03 -.13 .12 -.20 -.10 .13 -.15 .01 
Depression symptom 

severity 
.19 .14 .06 .10 -.10 -.24 .03 -.36* -.12 .19 -.07 .18 

N = 49; *p < .05; **p ≤ .01; ***p < .001. 
Note: Emotion dysregulation (ED) was measured using the DERS, dissociation symptom severity was measured using the MDI, child abuse severity was measured using 
the CTQ, and trauma exposure was measured using the TEI, PTSD symptom severity was measured using the CAPS, and depression symptom severity was measured 
using the BDI. 

Table 3 
Means, standard deviations, and one-way ANOVA for HR, RSA, and LF/HF ratio 
over time by PTSD status.  

Measure No PTSD PTSD ANOVA  

n = 30 (61.2%) n = 19 (38.8%)   

M SD M SD F p df 

HR 
Baseline 74.63 9.79 81.80 11.82 4.46 .04 1,40 
T1 78.44 10.74 85.33 11.36 3.70 .06 1,38 
T2 77.20 11.83 84.23 13.70 2.71 .11 1,36 
T3 74.52 10.25 76.75 10.60 0.38 .54 1,35 
RSA 
Baseline 4.84 1.81 4.84 1.43 0.00 .89 1,47 
T1 4.74 1.32 4.65 1.49 0.04 .84 1,46 
T2 4.87 1.42 5.33 1.86 0.89 .35 1,42 
T3 5.13 1.32 4.83 1.98 0.27 .55 1,42 
LF/HF ratio 
Baseline 2.61 1.90 2.53 1.99 0.02 .89 1,45 
T1 2.14 1.65 2.17 1.54 0.01 .97 1,44 
T2 2.25 1.88 1.56 1.20 1.72 .20 1,39 
T3 2.32 1.75 1.83 1.52 0.81 .37 1,40  
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Fig. 1. Thus, higher ED was related to higher initial LF/HF ratio inde-
pendent of change over time while higher dissociation was related to LF/ 
HF ratio increase over time. 

4. Discussion 

Impaired autonomic function in the form of low HRV is a known 
biomarker of PTSD in response to stress exposure (Schneider and 
Schwerdtfeger, 2020). However, the unique associations of ED and 
dissociation as transdiagnostic factors involved in PTSD with HRV are 
less well studied. The current study examined these effects in 
urban-dwelling trauma-exposed Black women with T2DM, who already 
are at increased risk for autonomic dysfunction and adverse health 
outcomes (Dixon et al., 2020), in part due to exposure to chronic trauma 
and stress in the context of limited socioeconomic resources and racial 
discrimination (Sibrava et al., 2019). We found significant associations 
between ED and dissociation with higher LF/HF ratio at 45 min 
post-stressor. In contrast to our hypothesis, we did not find an associa-
tion between dissociation and higher RSA or lower LF/HF ratio directly 
following TSST. We also did not find an association between PTSD and 
RSA or LF/HF ratio in the post-stressor period. It may be that in women 
with chronic trauma exposure and diabetes, a co-occurring medical 
condition already characterized by compromised autonomic function, 
the variability in HRV is better explained by transdiagnostic psycho-
logical factors rather than diagnostic symptoms since comorbidity 
across PTSD and depression is so common. We also did not find any 
association between psychological symptoms or diagnosis and baseline 
RSA or LF/HF ratio, although PTSD was associated with higher baseline 
HR. 

In order to examine the impact of ED and dissociation on changes in 
vagal tone and sympatho-vagal balance over time during the post-TSST 
recovery, we tested LGC models using RSA and the LF/HF ratio over 
three post-stressor time points. LGC results showed, in support of our 
hypothesis, that higher ED predicted higher initial LF/HF ratio post- 
TSST and that higher LF/HF ratio remained consistent over time. We 
found a different pattern for dissociation that also partially fit with our 
hypothesis; dissociation was not associated with initial status of the LF/ 
HF ratio post-TSST, but it did influence the trajectory over time. Spe-
cifically, we found that higher dissociation predicted a greater rate of 
change in LF/HF ratio over time, such that individuals higher on 

dissociation showed higher LF/HF ratio at later time points from the 
stressor task compared to those lower on dissociation. Thus, whereas ED 
predicted higher initial status of LF/HF ratio, dissociation predicted 
increases in the rate of LF/HF ratio over time. This differential impact of 
ED and dissociation was only observed in LF/HF ratio and not RSA, but 
considering the small sample size, more research utilizing larger sample 
sizes would be beneficial to further examine these effects. The associa-
tion between ED and higher LF/HF ratio is consistent with prior research 
suggesting HRV as a biomarker of emotion regulation (Beauchaine, 
2015). With ED showing a relatively consistent high LF/HF ratio over 
time, it suggests that sympathetic dominance may be especially pro-
longed in individuals who have difficulty regulating emotion. 

Overall, the current findings demonstrate the necessity to target 
trauma-related symptoms in medical populations, including women 
with diabetes. Trauma exposure and PTSD are related to worse glycemic 
control and may increase risk for long-term T2DM complications (Dixon 
et al., 2020). Addressing factors that influence autonomic function in 
order to improve sympatho-vagal balance could be vital for improving 
health outcomes in medically ill patients. Although not a focus of the 
present study, it is critical to acknowledge that race-related stress also 
contributes to deterioration of physiological and stress-response systems 
in Black women (Goosby et al., 2018) and ED is a relevant psychological 
factor to consider in the context of racial discrimination and PTSD 
within the Black community (Mekawi et al., 2020b). Emotion regulation 
skills-based interventions adapted for medical settings (Jain et al., 2020) 
or mindfulness-based interventions (Hopwood and Schutte, 2017) could 
be promising approaches for addressing ED and dissociation in 
trauma-exposed medical patients. Regardless of the approach chosen, 
ensuring that clinicians are trauma-informed and culturally responsive 
in the implementation of the behavioral health interventions in medical 
settings is crucial. 

Despite its strengths, the current study has limitations that should be 
kept in mind. First, although a semi-experimental design of the TSST was 
used to assess autonomic response to stress, assessment of psychological 
symptoms was cross-sectional, making it impossible for us to determine 
causality among our variables of interest. Dissociation was measured 
using a self-report questionnaire. A lack of insight of one’s own disso-
ciative experiences could have underestimated the severity of dissocia-
tion within the women studied. Regarding measurement of HRV, LF/HF 
ratio has received criticism for its use as a measure of sympatho-vagal 

Fig. 1. Latent growth model results showing change in LF/HF ratio over first 45 min post-stressor and the unique effects of emotion dysregulation (DERS) on initial 
level of LF/HF ratio and dissociation (MDI) on change in LF/HF ratio over time, standardized betas represented. 
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balance given the complex relation between sympathetic and para-
sympathetic activity captured in LF (Billman, 2013). Because LF is not 
simply a reflection of SNS activity, interpretations of LF/HF ratio need to 
be used with caution (Shaffer and Ginsberg, 2017). The small sample 
size means that we may not have had enough power to detect small, yet 
clinically important associations between our variables of interest. We 
did not correct for multiple testing and thus there is an increased chance 
of Type I errors making it important to be cautious in the interpretation 
of our results without replication. We also did not measure nicotine use 
or physical activity level, both of which can impact psychophysiological 
activity. Additionally, because our sample was very specific, the findings 
may be less generalizable to trauma-exposed populations at large. 
Future studies with the inclusion of non-trauma exposed and non-T2DM 
control groups may be helpful in disentangling effects and contributors. 
However, the potential limitation of generalizability is counter-balanced 
by the public health importance of studying contributors to autonomic 
dysfunction among Black individuals with high rates of trauma exposure 
and comorbid mental and physical health problems. Health inequities in 
low-income Black communities remain high while behavioral health 
resources are limited. Given high comorbidity between trauma-related 
disorders and medical conditions in chronically trauma-exposed Black 
communities, greater access to behavioral health resources in urban 
medical clinics is critical. 

5. Conclusions 

ED and dissociation were related to increased LF/HF ratio during 
recovery from stress exposure within this sample, suggesting that 
addressing the transdiagnostic factors of ED and dissociation through 
behavioral health treatment may be particularly valuable in improving 
autonomic dysregulation associated with psychological symptoms in 
medically ill populations. The use of integrated behavioral health in-
terventions to improve outcomes in diabetic patients continues to grow, 
yet the focus of interventions are most often on depression (Busetto 
et al., 2016). There remains limited awareness of trauma exposure and 
PTSD in medical patients, particularly in low-income Black urban 
communities, and efforts toward improvements in integrated care and 
connecting patients to relevant resources need to include a focus on 
trauma-informed care. 
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