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Abstract

Objective—PTSD is a debilitating stress-related illness associated with trauma exposure. The
peripheral and central mechanisms mediating stress response in PTSD are incompletely
understood. Recent data suggest that the renin-angiotensin pathway, essential to cardiovascular
regulation, is also involved in mediating stress and anxiety. In this study, the authors examined the
relationship between active treatment with blood pressure medication, including angiotensin
converting enzyme inhibitors (ACE-I) and angiotensin receptor blockers (ARBs), and PTSD
symptom severity within a highly traumatized civilian medical population.

Method—Cross-sectional, observational data was analyzed from a larger study, recruiting
patients from Grady Memorial Hospital's outpatient population from 2006 to November 2010.
Multi-variable linear regression models were fit to statistically evaluate the independent
association of being prescribed an ACE-I or ARB with PTSD symptoms, using a sub-set of
patients for whom medical information was available (n=505). PTSD diagnosis was assessed
using the modified PTSD Symptom Scale (PSS) based on DSM-IV criteria with PTSD symptoms
based on PSS and Clinician Administered PTSD Scale (CAPS).

Results—A significant association was determined between presence of ACE-1 / ARB
medication and decreased PTSD symptoms (mean PSS score 11.4 vs 14.9 for individuals
prescribed vs not prescribed ACE-I/ARBs, respectively (p = 0.014)). After adjustment for
covariates, ACE-I/ARB treatment remained significantly associated with decreased PTSD
symptoms (p = 0.044). Notably, other blood pressure medications, including beta-blockers,
calcium channel blockers, and diuretics, were not significantly associated with reduced PTSD
symptoms.

Conclusions—These data provide the first clinical evidence supporting a role for the
reninangiotensin system in the regulation of stress response in patients diagnosed with PTSD.
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Further studies should examine whether available medications targeting this pathway should be
considered for future treatment and potential protection against PTSD symptoms.

Introduction

Posttraumatic stress disorder (PTSD) is a debilitating, stress-related psychiatric illness
associated with trauma exposure. While the lifetime prevalence of PTSD in the general
population is estimated to be 5-10%, the prevalence of PTSD in low-income, urban, primary
care patients has been estimated to be as high as 45% (1, 2). Higher still is the prevalence of
lifetime trauma exposure within this population, approximately 88% (1). Additional research
investigating risk and protective factors for PTSD is essential to improving future prevention
efforts.

Chronic stress, involving exposure to frequent and early traumatic events, has been
implicated in multiple adverse health outcomes, including cardiovascular-associated
diseases, such as hypertension (3-5). For example, individuals with PTSD have increased
prevalence of blood pressure dysregulation (6-8). Although results from previous studies
have been mixed, meta-analyses have demonstrated that PTSD is associated with elevations
in resting systolic and diastolic blood pressure (9, 10).

A common approach for the treatment of hypertension involves the pharmacological
inhibition of the renin-angiotensin system (RAS) by angiotensin converting enzyme
inhibitors (ACE-I) and angiotensin receptor blockers (ARBSs). ACE inhibitors prevent the de
novo synthesis of angiotensin Il, while ARB's block interaction between angiotensin Il and
its receptor. Many studies have demonstrated that the therapeutic actions of both ACE-I and
ARBs, particularly the latter, extend beyond blood pressure reduction (11, 12). The wide-
ranging effects of the RAS are due in part to the systemic and local paracrine and autocrine
functions of the RAS within individual organs, such as the brain (13) or kidney (14) .

A recent review highlights numerous preclinical studies showing the therapeutic and
protective effects of ARBs on the brain, including the reduction of stress, anxiety, brain
inflammation and ischemia (12, 15-19). Moreover, recent animal studies have demonstrated
that blockade of angiotensin 1l AT1 receptors or angiotensin Il formation can reduce the
effects of stress on rodent physiology and behavior (20, 21). These data provide evidence
that in animal models, inhibition of brain AT1 receptor activity, by oral or ICV brain
injection of ARBs, leads to improvement in stress-related behavior and associated brain
pathology (20).

Clinical reports have also described the protective effects of ARBs on cognition (12, 22, 23),
quality of life improvements and reductions in depression and anxiety (16, 24). Moreover, a
genetic variation in ACE has been identified as altering the risk for major depression, as
well as ACE and cortisol plasma levels (25). However, the treatment of psychiatric
conditions with ARBs or ACE inhibitors has not been the focus of clinical trials. Further
research is clearly needed to elucidate the role of ARBs and ACE inhibitors as therapy in a
wide range of stress-related disorders, including PTSD. Using data that has been collected
through the Grady Trauma Project from 2006-2010, this analysis examines the cross-
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sectional, independent association of ACE-1 or ARB intake with PTSD symptoms in a
highly traumatized population.

The study was approved by Emory University Institutional Review Board. All procedures of
the study were discussed thoroughly with each participant, and all participants provided
written informed consent and received monetary compensation for their participation.

Subjects and sample recruitment

This secondary analysis examined data on 505 individuals, who were part of a larger cross-
sectional study investigating the genetic and environmental factors that contribute to PTSD.
From 2006 to 2010, participants were recruited from the waiting rooms of primary care,
obstetric-gynecological clinics or the pharmacy at Grady Memorial Hospital. One of the
largest public hospitals in the United States, Grady serves a primarily African American and
highly traumatized, low-income, inner-city population. Recruitment took place Monday-
Friday during regular clinic hours. Those subjects who agreed to participate completed a
number of self-report measures, taking 45-75 minutes to complete.

All 4,803 participants who completed the initial interview were asked if they would consent
to subsequent study phases. A scheduler, blinded to the participant's information, randomly
contacted these participants. 663 returned for subsequent parts of the study, which included
a physician-administered medical exam, permission to examine the electronic medical
records, and additional self-report measures and structured clinical interviews, including the
Clinician Administered PTSD Scale (CAPS).

The primary exposure of interest was taking an ACE-I or ARB; therefore, individuals whose
information on blood pressure medications was missing were excluded from analysis (93
subjects (14% of the sample)). Patients who had missing information on the PTSD symptom
scale (PSS) were also excluded from the analysis (28 or 4.9% of the remaining sample). To
examine the association of ACE-I or ARB with PTSD symptoms among individuals
exposed to traumatic events, only individuals who reported one or more traumatic events on
the childhood questionnaire (CTQ) or traumatic event inventory (TEI) were included in the
analysis, leaving a sample of 505 individuals. A flow chart of the selection process for the
sample is provided (Fig. 1).

Measurements

Trauma exposure was measured using the TEI, a 14-item screening instrument for lifetime
history of traumatic events (26, 27). For each traumatic event, experiencing and witnessing
of the event is assessed separately. The TEI also assesses frequency of trauma exposure
within each trauma type. Measured as a continuous variable, frequency of exposure to
traumatic events was used as a potential covariate. As previous studies have shown
associations between chronic stress and blood pressure (4, 5, 9, 28), there may be an indirect
association between being on a blood pressure medication and chronic stress, which may be
partly measured by frequency of traumatic events.
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The primary outcome of interest in this study was PTSD symptom severity; therefore the
principal measurement used for analysis was the PSS, a psychometrically valid 17-item self-
report scale that measures PTSD symptom severity during the two-week period immediately
prior to study assessment (26, 29-31). PSS frequency items (measured as “0: not at all” to
“3: 5 or more times a week) were summed to obtain a continuous measure of PTSD
symptom severity. We also examined the major subtypes of post-traumatic stress symptoms,
including hyperarousal symptoms, avoidance or numbing symptoms and intrusive thoughts,
using the symptom-specific subscales of the PSS (30). The categorical diagnosis of PTSD
was initially determined based on DSM-IV A-E criterion responses to the PSS
questionnaire.

Additionally, information from the CAPS was also used to examine the effect of ACE-1 or
ARBs on the severity of both current and lifetime PTSD symptoms. An interviewer-
administered diagnostic instrument with excellent psychometric properties, the CAPS uses
DSM-IV scoring criteria to generate a categorical diagnosis of PTSD, as well as a
continuous measure of the extent and severity of lifetime and current post-traumatic stress
symptoms (32, 33). While both the PSS and CAPS can generate symptoms to assess PTSD
severity, CAPS adds additional information about lifetime PTSD symptoms. For each of the
17 diagnostic criteria, the CAPS rates frequency and intensity scores on a scale of 0 (absent)
to 5 (extremely severe). This analysis used the CAPS to obtain both continuous lifetime and
current PTSD variables (scores from 0 to 170).

The primary exposure of interest in this study, collected by physicians based on participants’
reports, was whether an individual was prescribed an ACE-I or ARB. The data on ACE-I
and ARBs were pooled since there were a small number of individuals on ARBs (17 or
3.16% of the sample) and because of similar mechanisms of action.

Potential covariates assessed in the analysis included: other blood pressure medications,
(categorized into beta-blockers, calcium channel blockers (CCBs), diuretics, and other for
medications with another mechanism of action), whether an individual was currently on a
psychiatric medication, current substance abuse, body mass index (BMI), frequency of adult
trauma (as assessed by the TEI), and childhood trauma. Childhood trauma was assessed
using the Childhood Trauma Questionnaire (CTQ), a self-report inventory assessing three
types of childhood abuse: sexual, physical and emotional. Studies have established internal
consistency, stability overtime and criterion validity of both the original 70-item CTQ and
the current brief version (34, 35).

Demographic information assessed as potential covariates included: sex, age, current
employment, household income level ($0-249, $250-499, $500-999, $1,000-1999, or >
$2,000 per month), education (categorized into <12t, high school graduate or GED, some
college or technical school, or college graduate and higher education) and race
(dichotomized into “African American” and “other,” due to the small number of non-
African American subjects in the analysis).

Missing data included information on race (3 or .6% of the sample), income (12 or 2.4% of
the sample), employment (3 or .6% of the sample), education (3 or .6% of the sample),
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current psychiatric medications (247 or 48.9% of the sample), current substance abuse (9 or
1.8% of the sample), adult traumatic experiences (6 or 1.2% of the sample), and childhood
traumatic experiences (19 or 3.8% of the sample). Since close to half of the sample had
missing data on current psychiatric medication and BMI (247 or 48.9% of the sample and
244 or 48.3% of the sample, respectively), these variables were excluded as potential
covariates from modeling analysis.

All analysis was performed using SAS 9.2 (Cary, NC) statistical software. To statistically
evaluate the independent effect of ACE-I and ARB medication on PTSD symptom severity
among patients exposed to trauma, linear regression models were fit with PTSD symptoms,
measured by the total PSS score as the continuous outcome variable. Two-way
multiplicative interaction between the categorical variable of active treatment with an ACE-I
or ARB medication and other covariates were assessed in a full model. Potential
confounders were assessed using multiple approaches. First, directed acyclic graphs were
constructed using information from previous literature. Second, a two-table approach was
used, in which the association of each potential confounder was examined in relation to both
PTSD symptoms and active treatment with an ACE-I or ARB. Finally, a backward
regression modeling approach was used, in which variables were removed one at a time and
assessed for statistical significance and effect on the beta estimate for the main exposure of
interest.

Descriptive analysis of the variables was performed, stratified by categorical PTSD
diagnosis. Chi-square tests were used to assess the association of PTSD diagnosis with:
ACE-I or ARBs, beta-blockers, calcium channel blockers (CCBs), diuretics, sex, race,
income, employment, education, current psychiatric medications, and current substance
abuse. Two sampled T-tests were used to assess the association of PTSD diagnosis with
BMI, age, and adult and childhood trauma (as assessed by the TEI and CTQ, respectively).

To evaluate the effect of different categories of blood pressure medications, including ACE-
| and ARBs, on PTSD symptoms, univariate analysis of variance was performed. To
statistically evaluate the independent effect of ACE-I and ARBs on PTSD symptoms, multi-
variable linear regression models were constructed, using potential confounders, which were
previously identified. Co-linearity between the covariates was assessed and linear regression
assumptions were checked.

To analyze the effect of treatment with different types of blood pressure medications on the
severity of PTSD symptom subtypes, multi-variable linear regression models were created
and tested using continuously scaled PTSD symptoms among each subtype as the outcome.
A p-value of < 0.05 was considered statistically significant for analysis.

Among the 505 individuals exposed to at least one traumatic event, 180 met criteria for
PTSD diagnosis based on PSS score. In the sample, 98 individuals were on ACE-I or ARBs,
63 were on beta-blockers, 53 were on CCBs, 109 on diuretics and 12 were on other blood
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pressure medications. A significant univariate association was found between PTSD
diagnosis and ACE | or ARBs status (Table 1). Of 98 individuals on an ACE-I or ARB, 26
met criteria for PTSD diagnosis using PSS; of 407 individuals not on an ACE-I or ARB, 154
met criteria for PTSD diagnosis (Chi-Square T-value = 4.40, p = 0.036). Covariates
demonstrating significant differences based on PTSD diagnosis included: being on a CCB,
employment, current psychiatric medication, current substance abuse, total adult trauma
experienced and childhood trauma (Table 1). Significantly different potential confounders
stratified by ACE-I or ARB included age, education, beta-blockers, CCB and diuretics
(Table 2).

Mean PSS scores (total and by subtype) for individuals receiving different blood pressure
medications are shown in Table 3. A significant difference in mean total PSS score was only
found based on ACE-I or ARB status (11.41 +/- 11.1 (S.D.) for ACE-I/ARB treated and

14.9 +/- 12.9 for non-ACE-I or ARB treated, F = 6.12, p = 0.014). When examined by PTSD
subtype, individuals on ACE-1 or ARB and/or beta-blockers demonstrated significant
differences in mean hyperarousal score (3.90 +/- 4.0 (S.D.) and 5.20 +/- 4.6 on and off ACE-
| or ARBs, respectively; 3.88 +/- 3.6 and 5.10 +/- 4.6 on and off beta blockers, respectively).
No significant differences in mean avoidance/numbing score were found for any blood
pressure medications. Lastly, significant differences in mean intrusive thoughts score were
limited to comparisons of individuals on versus not on ACE-I or ARBs (2.48 +/- 3.3 (S.D.)
for ACE-I/ARB treated and 3.75 +/- 4.1 for non-ACE-1/ARB treated). Given the
comorbidity of depression with PTSD, we also examined the effect of ACE-I / ARB status
on depressive symptoms. In the analyzed traumatized sample, individuals on ACE-1/ARBs
were found to have lower total BDI scores than individuals not on ACE-1/ARBs, but the
results were not statistically significant (13.42 +/- 12.2 (S.D.) compared with 16.19 +/- 12.6,
p > 0.05).

In multivariate linear regression, there were no statistically significant interactions between
treatment status with an ACE-I or ARB and covariates. Covariates that were independently
associated with PTSD symptoms were childhood trauma, adult trauma, being male, and
unemployed. In backward stepwise regression, beta-blockers and age remained in the model,
as these variables confounded the association of ACE-I or ARB with PTSD symptoms.
After adjusting for the above covariates, individuals treated with an ACE-I or ARB had
significantly decreased risk of current PTSD symptoms compared to individuals not
receiving an ACE-Il or ARB ( -2.83, S.E 1.4, P=0.044; Table 4).

Frequency of childhood and adult trauma were independently associated with all the
outcomes of interest, therefore they were included in every model. Unemployment was also
independently associated with hyperarousal symptoms, as assessed by the PSS, and current
and lifetime PTSD symptoms, as assessed by the CAPS. After adjustment for the above
covariates, individuals receiving an ACE-I or ARB had a significantly decreased risk of
current PTSD symptoms (B -7.16, S.E 2.78, P=0.010). Age and diuretics also remained in
the model examining hyperarousal symptoms as the outcome, as they were found to be
confounders. After adjusting for the above covariates, individuals on ACE-I or ARBs had a
significantly decreased risk of PTSD hyperarousal symptoms (j -1.22, S.E 0.56, P=0.028;
Table 4).
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Beta-blockers, age and diuretics were included in the model examining lifetime PTSD
symptoms as the outcome, as they were found to be confounders. After adjustment for the
above covariates, individuals on an ACE-1 or ARB had a significantly decreased risk of
lifetime PTSD symptoms (§ -1.22, S.E 0.56, P=0.028; Table 4).

Age, beta blockers, other BP medications and income level all remained in the model
examining avoidance/numbing symptoms as the outcome, as they were found to be
confounders. After adjustment for the above covariates, the effect of being on an ACE-I or
ARB remained insignificant.

Lastly, being male was independently associated with intrusive symptoms and remained in
the model. Beta-blockers and age were also included, as their presence confounded the
effect of ACE-I or ARB on intrusive symptoms. After adjustment for the above covariates,
individuals treated with an ACEI or ARB had a significantly decreased risk of PTSD
intrusive thoughts symptoms ( -1.01, S.E 0.46, P=0.029; Table 4).

Discussion

Results from this study suggest that ACE-inhibitors and ARB medications have protective
effects on PTSD symptoms among individuals exposed to trauma. After adjustment, the
effect of ACE-inhibitors and ARBs on the reduction of PTSD symptoms remained
significant, both using the PSS and the CAPS measurements (P=0.028 and P=0.010,
respectively), the latter of which is thought to be a more thorough measurement of current
and lifetime PTSD symptoms.

In addition, this analysis suggests that ACE-I and ARBs may preferentially affect the
severity of hyperarousal and intrusive PTSD symptoms. Other medications that have been
shown to decrease these symptoms include: Prazosin, Clonidine, Guanfacine, and
Propanolol, all of which target the noradrenergic system (36). As the renin-angiotensin
system is linked with the noradrenergic system, it may not be surprising that ACE-I and
ARBs would affect these specific symptoms (37). Among other effects, angiotensin 11
activity in the brain has been shown to increase transcription of tyrosine hydroxylase, the
rate-limiting enzyme in catecholamine synthesis (19, 36).

Results from this analysis did not demonstrate any interaction in individuals taking both
beta-blockers and ACE-I/ARB on PTSD symptoms. In fact, while univariate associations
demonstrated a significant effect of beta-blockers on hyperarousal symptoms, these effects
did not remain after adjustment for confounders. This was somewhat surprising, given that
propanolol has also been used both to ameliorate PTSD symptoms, and, in some studies, to
prevent PTSD (36). Nevertheless, the present literature on chemoprophylaxis for individuals
exposed to trauma is controversial. Equivocal data exists for the use of alcohol, cortisol,
morphine, and propanolol to prevent PTSD in at-risk patients and no census exists about
when, for whom, and at what dose prophylaxis would be indicated or cost-effective (38).
Additional studies that are better designed to examine whether ACE-I and ARBs can prevent
PTSD or reduce symptom severity in at-risk populations are warranted. These include
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longitudinal cohort or randomized controlled studies that focus on at-risk individuals or
those already diagnosed with PTSD and on specific medications.

Limitations of this study include collapsing ARBs and ACE-I categories; this was done for
convenience due to the small number of individuals on ARBs, but it may mask important
mechanistic subtleties. In addition, the cross-sectional design makes causation difficult to
evaluate. Notably, if co-linearity between being on a blood pressure medication and stress-
related hypertension were the case in this cohort, we would expect greater PTSD symptom
severity to associate with taking blood pressure medications. In contrast, with the ARB/
ACE-I class, we find the unexpected decrease in PTSD symptoms associated with
medication use. As with many large cross-sectional studies of convenience, we have a
number of variables with missing data and the missing values from certain variables such as
BMI and psychiatric medication excluded them from analysis. Lastly, chart extraction may
not be ideal for determining if individuals are taking medications on a regular basis.

In summary, the present analysis supports the burgeoning preclinical literature describing a
role for the renin-angiotensin pathway in stress-related disorders (12, 15-19). While animal
models have demonstrated that inhibition of brain AT1 receptor activity reduces of stress-
related behaviors (20), this is the first analysis examining the effect of these medications on
PTSD symptoms in individuals exposed to trauma. Since ACE-I and ARB medications are
safe and widely used to treat hypertension, they may be novel and important targets to
consider for treatment and potential protection against PTSD symptoms among certain
populations.
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4,803 Participants recruited for
questionnaire component

663 Participants were recruited and
returned for next part of study, which
included physician-administered
history and physical exam

505 Participants remained in
sample for analysis

93 (14%) Participants
excluded due to missing
blood pressure medication
data

7 (1%) Patients excluded due
to no history of trauma

25 (4%) Patients excluded
due to missing trauma history
information

33 (5%) Participants excluded
due to missing or inconsistent
PSS scores.
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Figure 1.

Recruitment and Selection of Study Participants
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Table 1

| Descriptive Overview of Variables Stratified by PTSD diagnosis (N=505)

Variables PTSD (N=180) No PTSD (N=325) Analysis Missing values
Discrete N % N % DF X2 P N %
ACE I or ARB 26 14.4 72 22.2 1 4.40 0.036 None 0
Beta Blocker 17 9.4 46 14.2 1 2.35 0.125  None 0
cCB 12 6.7 41 12.6 1 4.36 0.037  None 0
Diuretics 32 17.8 77 23.7 1 2.39 0.122  None 0
Other BP med 2 11 10 31 1 il ok None 0
Sex (Male) 114 63.3 189 57.2 1 1.79 0.181  None 0
Race (Black) 159 89.3 297 91.7 1 0.76 0385 3 0.6
Income / month 4 5.30 0.258 12 2.4

$0-249 72 411 105 33.0

$250-499 16 9.1 39 12.3

$500-999 48 27.4 82 25.8

$1,000-1,999 28 16.0 70 22.0

2$2,000 11 6.3 22 6.9
Employed 30 16.9 85 26.2 1 6.72 0017 3 0.6
Education 3 3.98 0.264 3 0.6

<12t grade 43 239 73 225

HS Grad/GED 76 42.2 144 443

Some college 52 28.9 78 24.0
> College 9 5.0 30 9.23
Psych. Med 28 33.7 30 17.1 1 8.89 0.003 247 48.9
Sub. Abuse 17 9.7 11 3.4 1 8.25 0.004 9 1.8
Continuous u SD u SD DF T P N %
BMI 1 (SD) 3268 84 3294 95 259 022 0826 244 48.3
Age | (SD) 42.28 11.6 41.97 13.1 497 -0.26 0.796 6 1.2
TEI" 1 (SD) 4.85 2.44 2.96 2.3 487 -853 <.001 6 1.2
CTQ" 11 (SD) 5148 206 3893 145 263 -7.10 <001 19 3.76

*

*

*

TEI: traumatic events inventory

*

CTQ: childhood trauma questionnaire

*

*
Chi-Square assumptions not met
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| Potential Confounders, Stratified by ACE-1 or ARB (N= 505)

Page 14

Potential Confounders ACE-1 or ARB (N=112) Not on ACE-I or ARB (N=458) Analysis
Discrete N % N % DF X2 P
Sex (Male)* 55 56.1 245 60.2 1 054 0.461
Race (Black)* 90 92.8 366 90.4 1 055 0.459
Income (per month) 4 4.01 0.405

$0-249 34 35.4 143 36.0

$250-499 8 8.3 47 11.8

$500-999 31 32.3 99 24.9
$1,000- 1,999 15 15.6 83 20.9

2$2,000 8 8.3 25 6.3
Employed* 16 16.5 99 24.4 1 280 0.094
Education” 3 7.94 0.047

<12 grade 19 19.4 97 23.8

High School grad/ GED 36 36.7 184 452

Some college 30 30.6 100 24.6

College grad. or higher 13 133 26 6.4
Psych. Med.* 17 309 41 202 1 285 0.091
Sub. Abuse® 5 5.2 23 5.8 1 005 0.816
BB 35 35.7 28 6.9 1 60.14 <.0001
cCB 23 235 30 7.4 1 21.79 <.0001
Diuretics 53 54.1 56 13.8 1 75.87 <.0001
Continuous M SD u SD DF T P
sMI* 33.73 8.5 3261 9.28 259 -082 0414
Age” 51.45 8.0 39.81 12.5 223 -11.3 <.0001
TEIF 5.49 36 5.42 36 487 -0.17 0.865
CTQ* 42.43 15.8 43.56 18.4 484 0.54 0.588

*
Variables contain missing values.
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Table 4

| Multi-variable Linear Regression of PSS and CAPS Score

Outcome: PSS Total Score (N=467) ACE-l or ARB g Estimate S.E T P

Unadjusted effect -3.51 14 -247 0.014

Adjusted” effect -2.83 14 -202 0044

PSS Hyperarousal Score (N=467)

Unadjusted effect -1.30 05 -259 0.010

Adjusted”™ effect -1.22 06 -220 0.028

PSS Avoidance Numb Score (N=459)

Unadjusted effect -0.94 06 -149 0.138

Adjusted *** effect -0.92 11 -112 0161

PSS Intrusive Score (N=467)

Unadjusted effect -1.27 04 -2.86 0.005

Adjusted™*** effect -1.01 05 -220 0.029

Lifetime CAPS Score (N=467)

Unadjusted effect (ACE-1 or ARB) -4.90 395 -1.24 0.216

Adjusted¥ effect (ACE-I or ARB) -122 056 -220 0.028

Current CAPS Score (N=417)

Unadjusted effect (ACE-I or ARB) -5.05 291 -174 0.083
-7.16 278 -257 0.010

Adjusted¥¥ effect (ACE-I or ARB)

*
Adjusted for childhood trauma, adult trauma, age, sex, employment, and beta blocker. R2:0.29, F=27.20

*

*%

*kkk

¥ . . .
Adjusted for childhood trauma, adult trauma, age, diuretics, employment and beta blockers. R2:0.22, F=18.20.

¥ .
Adjusted for childhood trauma, adult trauma, and employment. R2= 0.190, F=22.07
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*

2 Adjusted for childhood trauma, adult trauma, age, diuretics, employment and beta blocker. R2:0.22, F=18.20
*

Adjusted for childhood trauma, adult trauma, age, other BP meds., bet blockers, and income. R2:0.27, F=16.20

Adjusted for childhood trauma, adult trauma, age, sex, and beta blockers. R2:0.22, F=21.17
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