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Abstract

Background/Objectives—Trauma survivors with chronic post-traumatic stress disorder
(PTSD) have been found to have cognitive impairment. But little is known about these outcomes
among Latino and Asians who comprise more than 80% of the U.S. immigrant population. They
also experience disparities in PTSD and dementia care albeit increased exposure to trauma. This
study aimed to (1) examine the association between trauma exposures and PTSD with cognitive
impairment in a sample of Latino and Asian older adults; and (2) assess whether sleep quality
attenuated the PTSD-cognitive impairment association.

Design—Cross-sectional secondary analysis of baseline data from the Positive Minds-Strong
Bodies (PMSB) randomized controlled trial (RCT) on disability prevention.

Setting—Community-based organizations serving minority or immigrant elders in
Massachusetts, New York, Florida or Puerto Rico.

Participants—Hispanic/Latino and Asian/Pacific Islander adults age 60+ eligible per RCT
screening for elevated mood symptoms and minor-to-moderate physical dysfunction (n=134 and
n=86, respectively).

Measurements—Neuropsychiatric measures were cognitive impairment (MoCA), PTSD
(PCL-5), trauma exposure (BTQ), depression (PHQ-9), generalized anxiety (GAD-7), and daytime
sleepiness (ESS).

Results—Mean age was 72.8 years and 77.5 years for the Latino and Asian groups, respectively.
The Asian group was 100% immigrant, whereas 70.2% (n=92) of the Latino group was foreign-
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born. In unadjusted models, higher PCL-5 scores were associated with decreased odds of normal
cognitive functioning (MoCA = 25) in the Asian group (OR [95% CI] = .93 [.87, .99]), but not the
Latino group (OR [95% CI] = .99 [.95, 1.05]). This association remained significant after
adjusting for covariates. Daytime sleepiness did not moderate the association between PTSD and
cognitive functioning in the Asian group.

Conclusions—Higher PTSD symptoms was associated with cognitive impairment in Asian, but
not Latino, older adults. Clinicians serving older Asians should integrate trauma and cognitive
screening to ensure this growing, underserved population receives appropriate evidence-based
treatments.
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INTRODUCTION

Previous studies indicate that post-traumatic stress disorder (PTSD) is associated with
increased risk of neurocognitive disorders of aging, like Alzheimer’s disaeasel, but the
causal link of this association remains unclear. One possibility is that chronic stress from
PTSD may be causally related to the development of cognitive impairment. Neuroimaging
studies have reported that trauma survivors with chronic PTSD have more rapid
hippocampal volume loss, reduced cortical thickness, increased g-amyloid deposition, and
changes to plasma g-amyloid burden.2=4 Acute stress and PTSD also produce higher levels
of cortisol and inflammatory markers associated with greater cognitive decline and dementia
risk.>8 Conversely, PTSD may simply be comorbid with dementia, or dementia may trigger
a relapse of symptoms in individuals with a history of PTSD suggesting a bidirectional
relationship.” It is also possible that PTSD predisposes people to developing dementia due to
greater vulnerability from social or environmental factors. Sleep problems, which can be
precipitated by PTSD, lead to cellular damage in brain structures critical for learning and
memory and have been proposed as another potential link explaining the PTSD-dementia
connection.8:9

Much of the current understanding of PTSD and dementia has been derived from studies of
veterans. In one systematic review of a predominantly male veteran cohort, those diagnosed
as having PTSD were at a nearly 2-fold-higher risk of developing dementia compared with
those without PTSD.10 The knowledge base is limited, however, regarding how diverse older
adults with PTSD across ethnic and racial groups fare in terms of cognitive impairment. This
is despite evidence of increased exposure to trauma in this population!!, existing disparities
in both PTSD and dementia care in ethnic and racial minority groups'?13, and the focus on
specific patient cohorts (e.g. veterans) limiting generalizability of the data to other
populations. Furthermore, the majority of projected U.S. population growth over the next
few decades is linked to Latino and Asian immigration.1* Together, Latinos and Asians
make up more than 80% of the U.S. immigrant population.® By 2060, nearly half of older
adults in the U.S. are projected to be racial/ethnic minorities.16
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The objectives of this study were therefore to (1) examine the association between trauma
exposures and PTSD with prevalence of cognitive impairment in a sample of Latino and
Asian minority older adults, and (2) assess whether sleep attenuated the association between
PTSD and cognitive impairment.

METHODS

Design

This is a cross-sectional secondary analysis of baseline data from the Positive Minds-Strong
Bodies (PMSB) program, a randomized controlled trial (RCT) of a disability prevention
intervention offered by community health workers to mostly immigrant older adults in four
languages.’ The PMSB program consisted of 10 sessions of individual cognitive behavioral
therapy and psychoeducation, and 36 sessions of group exercise training over 6 months.
Primary aims of the intervention were to improve mood symptoms and physical functioning
(additional details on the intervention development and trial outcomes are available
elsewhere.)17:18 Although the PMSB program was not designed specifically for treating
trauma, assessment of trauma exposure and PTSD symptoms was included in the research
assessments for two reasons. First, previous studies have documented high rates of trauma
exposure among racial/ethnic minority older adults living in the U.S.11 Second, two main
outcomes of the PMSB program, depression and anxiety, commonly co-occur with PTSD, in
part due to overlapping symptom criteria and because exposure to trauma can be an
underlying contributor to the disorders.1® Trauma exposure and PTSD symptoms assessment
was thus warranted as part of the intervention’s development and CBT treatment. The
Massachusetts General Hospital/Partners HealthCare IRB approved the study protocol.

Participants, Setting, and Data Collection

The PMSB study recruited and enrolled community-dwelling older adults from partner
community-based organizations (CBOs) and community clinics serving low-income
minorities or immigrants in Massachusetts, New York, Florida, or Puerto Rico. To be
eligible, participants had to be 60+ years old, speak either English, Spanish, Mandarin or
Cantonese, and their screening measures indicated mild to severe anxiety or depressive
symptoms—scored five or more on either the Patient Health Questionnaire (PHQ-9)20, the
Generalized Anxiety Disorder 7-item Scale (GAD-7)21, or the Geriatric Depression Scale
(GDS-15)22—and some degree of mobility limitations—scored between three and 11 in the
Short Physical Performance Battery (SPPB).17 Interviews were conducted in English or the
primary language spoken by the participant (Spanish, Mandarin, or Cantonese). All
measures were validated in these languages in previous studies, or translated and back
translated by the research team, with a multinational panel of experts resolving any
ambiguities raised during back translation.}” Exclusion criteria included either cognitive
impairment as assessed by the Mini-Cog screening instrument23; disclosure of substance use
disorders; having received mental health treatment in the last three months or an
appointment within the next month; lacking capacity to consent; being homebound; having a
neuromusculoskeletal impairment; or not having medical clearance for exercise. Participants
disclosing serious suicide plans or attempts were referred to emergency health services per
protocol.
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In total, 307 out of 1,057 screened participants were eligible and agreed to participate in the
trial, 66 of whom self-identified as White/Caucasian, 24 as Black/African/African
American, one as American Indian, 102 as Asian/Pacific Islander, 136 as Hispanic/Latino,
and nine as other. Participants were assessed at baseline (and then randomized into
intervention and control conditions), with follow-ups at two-months, six-months and 12-
months. Due to our research question focus on immigrant populations, the present study
restricted analysis to Hispanic/Latino and Asian/Pacific Islander respondents with non-
missing data in any of the study variables (n=134 and n=86, respectively). In both groups,
the source of missing data (n=2 and n=16, respectively) was nonresponse in the outcome
variable (the Mini Montreal Cognitive Assessment, MoCA). Since approximately 15% of
the observations were missing in the Asian/Pacific Islander group, we tested for differential
attrition in all variables included in the present study and found no significant differences
between those with missing and non-missing data in the MoCA (Supplementary Table S1).
The African American/Afro-Caribbean group was not included due to small sample size
(n=24).

Neuropsychiatric Measures

Mini Montreal Cognitive Assessment (MoCA).: The MoCA is a screening tool for mild
cognitive impairment (MC1)24, shown to be sensitive to MCI and predict future cognitive
decline. The MoCA five-minute protocol evaluates five cognitive domains (attention,
orientation, language, verbal learning and memory, and executive function) and has a
maximum score of 30. MoCA scores above 25 are indicative of normal cognitive
functioning.?4 In the present study, cognitive ability was measured as a binary variable to
reflect normal versus abnormal cognitive function (0: MoCA < 25 indicating cognitive
impairment; 1: MoCA > 25 indicating normal cognitive functioning).24

Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5).: The PCL-5 is a 20-item
screening measure of DSM-5 post-traumatic stress disorder (PTSD) symptoms.2® Using a 5-
point Likert scale (1=Not at all, 5=Extremely), participants rated how much they are
bothered by PTSD symptoms in the past month to generate a total score ranging from 17 to
85, with higher scores indicating greater symptom severity.2° Since trauma exposure was
measured using the Brief Trauma Questionnaire that assesses Criterion A of PTSD per the
Diagnostic and statistical Manual (DSM)?28, the PCL-5 was administered using the format
without Criterion A for PTSD. In the present study, the PCL-5 was included as a continuous
scale. We used a continuous variable as the study was not sufficiently powered to use a
provisional PTSD cut-off and there are differing cut-offs proposed for different racial-ethnic
minority groups.2’

Brief Trauma Questionnaire (BTQ).: The BTQ is a 10-item self-report questionnaire
designed to assess traumatic exposure according to PTSD Criterion A as outlined in the
DSM-5 DSM-1V.28 Respondents are asked about trauma exposures (0=No, 1=Yes) and, if
the traumatic event ever happened, whether they thought their life was endangered (0=No,
1=Yes). In the present study, traumatic exposure was measured through a binary variable
equal to one if the respondent met DSM-IV A.1 criteria for PTSD and equal to zero
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otherwise. This indicator of traumatic exposure (measured via the BTQ) and the PCL-5 were
positively correlated in our sample (r=.660), consistent with both the difference in time
frames of the two instruments (e.g. lifetime versus last month) and an understanding that
other risk factors beyond exposure to traumatic events (e.g. coping style, sociocultural
context) contribute to the generation of PTSD symptoms.

Patient Health Questionnaire-9 (PHQ-9).: The PHQ-9 is a validated 9-item self-
administered measure for depression screening.20 Items are rated on a 4-point Likert-type
scale, ranging from 0 (not at all) to 3 (nearly every day). Total score ranges from 0 to 27,
with higher scores meaning higher likelihood of depression. In the present study, the PHQ-9
was included as a continuous scale.

Generalized Anxiety Disorder Scale-7 (GAD-7).: The GAD-7 is a 7-item self-rated scale
developed as a screening tool and severity indicator for generalized anxiety disorder.2! Each
item is scored on a 4-point Likert-type scale (O=not at all, 3=nearly every day), with higher
scores reflecting higher severity of symptom. Scores range from 0 to 21. In the present
study, the GAD-7 was included as a continuous scale.

Epworth Sleepiness Scale (ESS).: The ESS is a validated 8-item self-administered measure
of excessive daytime sleepiness.28 Respondents are asked about their chances of dozing off
in different situations on a 4-point Likert scale (0=No chance, 3=High chance), with higher
scores indicating increased daytime sleepiness. Total scores range from 0 to 24, with 0-9
considered to be normal while a number > 0 indicates excessive daytime sleepiness requiring
medical evaluation. In the present study, daytime sleepiness was included as a binary
variable to reflect normal versus excessive daytime sleepiness (0: ESS score between zero
and nine, 1: ESS score between ten and 24).

Participant self-reported age (continuous), gender (male versus female), educational
attainment (below high school versus above high school, including vocational school and
higher) and physical health (excellent/very good/good versus fair/poor) were included as
additional covariates linked to cognitive impairment.

Data Analysis

We began by comparing all the variables included in the present study between Latinos and
Asians, using paired £tests for continuous variables and chi-square tests for categorical
variables (Table 1). We then tested the association between PTSD (PCL-5 scores) and
normal cognitive functioning (MoCA scores = 25), calculating crude odds ratio (Figure 1:
Model 1) and then adjusted odds ratio (Figure 1: Model 2) controlling for the confounding
variables of age, gender, educational attainment, and self-reported physical health. We tested
afterwards whether sleep difficulty moderated the association between PTSD and normal
cognitive functioning by adding to Model 2 the daytime sleepiness indicator and its two-way
interaction with the PCL-5 score (Figure 1: Model 3). In exploratory post-hoc analyses, we
repeated the same strategy to examine the association between the binary indicator of
traumatic exposure (measured via BTQ) and normal cognitive functioning, the association
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between depressive symptoms (PHQ-9 scores) and normal cognitive functioning, and the
association between anxiety symptoms (GAD-7 scores) and normal cognitive functioning.
The estimated odd ratios and their 95% confidence intervals were calculated using logistic
regression models in STATA version 15.1, and used two-sided tests at a. = .05 for statistical
significance. Missing data was handled using listwise deletion. All models were estimated
separately for Latinos and Asians.

Table 1 presents the characteristics of the study sample. Most participants were female,
representing 79.1% (n=106) of the Latino sample and 77.9% (n=67) of the Asian sample.
The mean age of the Latino group was 72.8 years (SD 7.0) and 77.5 years (SD 7.3) for the
Asian group. Around 60% of both groups had at least a high school diploma. The Asian
group was 100% immigrant, whereas 70.2% (n=92) of the Latino group was not born in the
U.S. Less than 5% of either group selected English as their primary language. The mean
scores on measures of PTSD (PCL-5), trauma (BTQ), depression (PHQ-9) and anxiety
(GAD-7) were all higher in the Latino group than in the Asian group (Table 1).

Figure 1 presents model estimates of the association between PTSD (PCL-5 scores) and
normal cognitive functioning (MoCA scores = 25). In unadjusted models (Model 1), PCL-5
scores were not associated with cognitive functioning in the Latino group (OR [95% ClI]
=.99 [.95, 1.05]). However, higher PCL-5 scores were associated with decreased odds of
normal cognitive functioning in the Asian group (OR [95% CI] = .93 [.87, .99]). This
significant association among the Asian group remained after adjusting for confounding
variables (Model 2). There was also no evidence that daytime sleepiness (ESS scores)
moderated the association between PTSD and normal cognitive functioning in the Asian
group (Model 3). No other variable was significantly associated with normal cognitive
functioning (Supplementary Table S2).

As previous studies have found the optimal cut-off for cognitive impairment using the
MoCA to be 24 for Hispanics2?, we conducted sensitivity analyses examining whether our
results were different using a cut-off of 24 instead of a cut-off of 25 among the Latino group.
Our results remained the same, with no significant association between PTSD (PCL-5
scores) and normal cognitive functioning (MoCA scores = 24) among Latino participants in
our sample (Supplementary Table S3). We conducted three additional sets of sensitivity
analyses. Since chronic conditions can impair cognition3? and were highly prevalent in our
sample (84.3% of Latinos and 91.9% of Asians had at least one chronic condition), we
examined whether including chronic conditions in our model impacted our results
(Supplementary Table S4: Model 1). We also examined whether adding past-year use of
psychotropic medications, which can also affect cognitive function3, affected the observed
associations (Supplementary Table S4: Model 2). Finally, within the Latino group, we
investigated whether including country of origin (U.S. born versus foreign born) as a proxy
for acculturation impacted our findings given potential associations of acculturation with our
primary outcome32 (Supplementary Table S4: Model 3). Our results all remained the same
in that higher PCL-5 scores were associated with decreased odds of normal cognitive
functioning in the Asian group but not in the Latino group, and neither chronic conditions,
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psychotropic medication use, or country of origin were significantly associated with normal
cognitive functioning.

Results from exploratory post-hoc analyses (data not shown) found that neither trauma
exposure alone (measured via BTQ) nor depressive (PHQ-9 scores) or anxiety symptoms
(GAD-7 scores) were significantly associated with normal cognitive functioning among
either Asian or Latinos in both unadjusted and adjusted models. Results suggested then that
PTSD, but not trauma exposure, depression or anxiety, was associated with decreased odds
of normal cognitive function in Asian but not Latino older adults, and that sleep difficulty
did not moderate this association.

DISCUSSION

The current study involved a sample of Latino and Asian mostly immigrant seniors across
three states and one U.S. territory (Massachusetts, New York, Florida, and Puerto Rico)
participating in a randomized controlled trial. PTSD (PCL-5 scores) were higher in the
Latino group as contrasted to Asians, which is consistent with high prevalence rates in the
Latino population.33 The literature identifies differences in symptom-reporting among
Latinos with a propensity to over-report symptoms during the experience or subsequent to
the experience.12:34 A possible explanation for elevated prevalence of PTSD in Latinos
could be discrimination, acculturative stress and pre-migration political violence.3°

PTSD was associated with cognitive impairment in only the Asian, but not Latino group in
multivariate analysis. Several possible explanations could account for the above-mentioned
differences. Although we adjusted for age, we did not have information about time with the
PTSD symptoms. It might be that because the Asian sample tended to be older, they had
longer time with the PTSD symptoms. A study using three nationally representative surveys
found that people with PTSD that persists into later life were more likely to have cognitive
decline.36

There might also be cultural differences in how PTSD is managed by Asian older adults as
compared to Latino older adults. Cultural conflict across generations can harm the mental
health of both Latino and Asian older adults37:38, but intergenerational conflict might be
managed more by avoidance in Asian older adults and become more severe, particularly
among older immigrants.3° Chinese conflict management can be based on one’s status in
terms of power, defined by seniority and authority, and the established hierarchy within a
social structure or social group.4? But this seniority and authority of the older adult Asian
might not be acknowledged by the younger generations living in the U.S., due to
acculturation differences, and lead to greater emotional burden among Asians than among
Latino older adults.#?

The association between PTSD and cognitive impairment that we observe in this study could
also be due to variations in acculturation, with previous studies suggesting variations in
mental health outcomes among immigrants based on acculturation.*2 Previous literature has
also found that Asian Americans, compared to white Americans, perceive social support as
less helpful when faced with stressful situations.#3 As our sample contains a foreign-born
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Chinese Asian population, there could be contributing roles for immigration-related factors
such as acculturation not accounted for in this study. Further, there exists large within-
population heterogeneity within Asian American groups, including in the prevalence of
cognitive impairment and demential3. While this study focuses on Mandarin and Cantonese-
speaking Chinese older adults, identifying similarities or differences among other Asian
American communities to tailor outreach remains an important direction for future research.
Overall, this study highlights the importance of clinician screening for trauma-based
symptoms alongside cognition to best serve this population. Chinese Americans in particular
have been shown to be at high risk for delayed diagnosis and suboptimal treatment of
dementia. 4445

Yet screening for cognitive impairment and dementia may be challenging in minority and
immigrant communities. Although one-size-fits-all cutoffs are commonly used to define
impaired performance on the MoCA, conventional single cutoff scores have been associated
with substantially high rates of misclassification in less-educated patients and those
identifying as racial/ethnic minorities.#8 Various studies have suggested lower cutoff scores
to lower the false-positive rate and improve diagnostic accuracy®’, particularly in minority
communities and among people with lower educational attainment.2® While our sensitivity
analyses using a lower cut-off did not alter the study results, further studies are needed to
determine most appropriate cutoffs for accurately identifying cognitive impairment in
ethnic/racial minority populations. Any screening should consequently be interpreted in
conjunction with clinical history, collateral information, and behavioral observations in a
clinical encounter.

Clinicians not routinely recognizing or screening for trauma and related distress in older
individuals might confront negative downstream implications such as incomplete treatment
plans without appropriate psychotherapy?8, or interruption of services to address PTSD,
above and beyond cognitive decline. Other studies have even identified an increased
likelihood of cardiovascular events for those with a PTSD diagnosis.4® In addition to
clinicians’ increasing integration of trauma and cognitive screens among Asian American
immigrant older adults, there is also a need for increased awareness among minority
communities themselves, encouraging receipt of appropriate evidence-based treatment.
Health system impacts of neglecting this issue include increased suicide risk and healthcare
utilization among older adults, both for those with PTSD and those with cognitive
impairment.5051

We did not find that exposure to traumatic events alone was associated with cognitive
impairment, and depression or anxiety did not confer the same risk of cognitive impairment
as PTSD. This is consistent with a prior study that also found PTSD conferring greater risk
on cognitive impairment than depression symptoms®2; in this study, however, the strongest
associations were among individuals with comorbid PTSD and depression. How cognitive
impairment, mood symptoms, trauma exposure and PTSD are inter-related requires further
study.

We did not find support for sleep quality attenuating the relationship between PTSD and
cognitive impairment in our sample of Asian immigrant older adults. Recent findings from
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population-based surveys have revealed disparities in sleep quality and sleep deficiency by
race/ethnicity and socioeconomic indicators like income.>3 Future research will need to
continue to fill this research gap pertaining to immigrants, cognitive impairment, PTSD, and
sleep quality.

There are several limitations to this study. First, this cross-sectional study does not establish
a causal link between PTSD and cognitive impairment in this population of Latino and
Asian older adults. In fact, previous data has suggested a bidirectional relationship’, and
these underlying mechanisms need to be further elucidated in prospective studies. Second,
there may also be additional confounding variables not included in this study, such as
acculturation, discrimination, or traumatic brain injury that have been shown to affect the
measures and outcomes used in this study.54-57 Third, there may be concerns about the use
of self-reported data. For example, reports of remote traumatic life exposures may be
diminished in older adults for whom the events are less salient. Fourth, the small sample size
reduces the power of the study to detect differences that may exist between the groups. Fifth,
other differences between the groups such as their age and gender distributions impact how
generalizable our results are. For example, although we adjust for gender in our models, the
samples included more women who do experience more affective disorders. That said, the
strength of our study remains the inclusion of a sizeable cohort of diverse older adults under-
represented in randomized clinical trials in psychology and psychiatry. An understanding of
the connections between immigrant status, race/ethnicity, post-traumatic stress disorder, and
cognitive impairment may provide help in explaining outcomes where there are documented
health disparities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points:

1. Higher post-traumatic stress disorder (PTSD) symptoms are associated with
increased odds of cognitive impairment among Asian, but not Latino, older
adults.

2. Depression or anxiety do not confer the same risk of cognitive impairment as
PTSD.

3. Sleep quality does not attenuate the association between PTSD and cognitive

functioning in the Asian older adult group.

J Am Geriatr Soc. Author manuscript; available in PMC 2022 April 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Saadi et al.

Page 14

Why does this paper matter?

Elucidating the relationship between PTSD and cognition among immigrant Latino and
Asian older adults is a critical first step to explaining and addressing mental health and
cognitive outcomes where there are documented health disparities.
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Normal Cognitive Functioning (MoCA scores 25+)
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Figure 1. Association between PTSD (PCL-5 scores) and normal cognitive functioning (MoCA
scores = 25) among Latino and Asian older adults.

Unadjusted and adjusted odds ratios for the association between PCL-5 and MoCA scores.
Two-sided tests at a = .05 were used for statistical significance.

Notes:

Model 1 presents the unadjusted association (crude odds ratio) between PTSD (PCL-5
scores) and normal cognitive functioning (MoCA scores = 25).

Model 2 presents the adjusted association between PTSD and normal cognitive functioning
controlling for age, gender, educational attainment and self-reported physical health.
Model 3 tested whether sleep difficulty moderated the association between PTSD and
normal cognitive functioning by adding to Model 2 daytime sleepiness and its two-way
interaction with PTSD.
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Baseline demographic and clinical characteristics

Table 1.

Latino (n=134)

Asian (n=86)

x*(df) or t(df); p

Baseline demographics

Age, mean (SD) [range]

Gender, n (%)

Male
Female

Education, n(%)

Less than high school
High school or more

Place of birth, n(%)

Outside of U.S.
U.S.

Self-rated physical health, n(%)
Good/Very Good/Excellent
Fair/Poor

Language, n(%)

English
Spanish
Mandarin/Cantonese

Any chronic conditions, n (%)
No
Yes

Baseline clinical characteristics

PTSD (PCL-5), mean (SD) [range]

Traumatic exposurea (BTQ), n (%)
No
Yes

Psychotropic medication useb, n (%)
No
Yes
Depression (PHQ-9), mean (SD) [range]
Anxiety (GAD-7), mean (SD) [range]

ESS scorec, mean (SD) [range]
0-9 n (%)
10-24 n (%)

MoCA scored, mean (SD) [range]
0-24 n (%)
25-30 n (%)

72.8 (7.0) [62-91]

28 (20.9%)
106 (79.1%)

54 (40.3%)
80 (59.7%)

92 (70.2%)
39 (29.8%)

67 (50.0%)
67 (50.0%)

6 (4.5%)
128 (95.5%)
0 (.0%)

21 (15.7%)
113 (84.3%)

15.8 (14.0) [0-62]

34 (25.4%)
100 (74.6%)

108 (80.6%)
26 (19.4%)
8.7 (4.7) [0-22]
6.6 (4.4) [0-20]
8.3 (5.4) [0-24]
88 (65.7%)

46 (34.3%)
19.7 (3.5) [11-29]
125 (93.3%)

9 (6.7%)

77.5 (7.3) [62-95]

19 (22.1%)
67 (77.9%)

31 (36.1%)
55 (63.9%)

86 (100.0%)
0 (.0%)

20 (23.3%)
66 (76.7%)

1(1.2%)
0 (.0%)
85 (98.8%)

7 (8.1%)
79 (91.9%)

9.5 (11.2) [0-61]

56 (66.7%)
28 (33.3%)

73 (84.9%)

13 (15.1%)
6.9 (5.14) [0-24]
45 (4.5) [0-21]
8.3 (4.9) [0-21]

58 (67.4%)

28 (32.6%)
22.1(3.8) [13-29]
60 (69.8%)

26 (30.2%)

%218) =-4.77, p< .01

x2(1) = .05; p= 83

x2(1) = .40; p= 53

x3(1)=31.21; p< .01

x%(1) =15.67; p<.01

x3(2) = 216.40; p< .01

x%(1) = 2.68; p=.10

(218) =3.53; p< .01

x%(1) =36.32; p< .01

x¥(1) = .66; p= .42

(217) = 2.64; p< .01
£216) = 3.50; p< .01
(218) = -.02; p= .98
x3(1) = .07; p=.79

#218) = -4.84; p<.01
x3(1) = 21.65; p< .01
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Notes:

a . . . o . . . .
Traumatic exposure was defined as meeting DSM-IV A.1 criteria for post-traumatic stress disorder: respondents experienced, witnessed or was
confronted with an event or events that involved actual or threatened death or serious injury, or a threat to the physical integrity of self or others.

Psychotropic medication use was assessed through the question “Have you gotten a prescription or medicine for your emotions, nerves or mental
health from a psychiatrist, psychiatrist nurse practitioner, or PCP in the last 12-months?”.

ESS scores between 0 and 9 are indicative of a respondent being unlikely to have abnormal sleepiness or an average amount of daytime sleepiness;
ESS scores between 10 and 24 are indicative that a respondent may be excessively sleepy and may need medical attention or that a respondent is

excessively sleepy and should consider seeking medical attention.

MOoCA scores between 0 and 24 are indicative of cognitive impairment; MoCA scores between 25 and 30 are indicative of normal cognitive
functioning.
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