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ABSTRACT

Background: Peripheral arterial compliance (PAC) is a measure of the
ability of the vascular tree to dilate in response to a pressure wave.
Reduced PAC is seen in patients with psychiatric diagnoses and has
been associated with increased risk for stroke, myocardial infarction, and
mortality. The objective of this pilot study was to identify predictors of
reduced PAC in subjects with psychiatric diagnoses.

Methods: Male psychiatric subjects (N=77) were studied in a cross-
sectional study of medication effects on PAC conducted from August
2005 to February 2010. Calf and thigh compliance were modeled in
separate linear regressions. The models were adjusted for age, race,
smoking status, presence or absence of the metabolic syndrome, current
treatment with a statin, diagnosis of schizophrenia or schizoaffective
disorder, current antipsychotic treatment, and body mass index (BMI).

Results: Of the 77 subjects (mean+SD age of 53.7 £ 8.8 years), 41 were
white, 36 were black, and 27 were diagnosed with schizophrenia or
schizoaffective disorder (DSM-IV criteria). Fifty participants were being
treated with an antipsychotic medication, while the remaining 27 were
off of antipsychotics for at least 2 months. Our model explained 27%
of the variance in calf compliance. Black subjects had reduced calf
compliance compared to white subjects (P=.02). Having metabolic
syndrome was associated with reduced PAC at a trend level (P <.08),
and BMI (P=.004) and BMI? (P=.011) were significant predictors of calf
compliance. Schizophrenia versus other psychiatric diagnoses and
antipsychotic treatment were not significantly associated with calf
compliance.

Conclusions: In this pilot study, significant predictors of calf compliance
were race (black vs white) and BMI. PAC is a noninvasive measure that
may be a predictor of cardiovascular risk in psychiatric patients. The
reduced PAC seen in patients with psychiatric diagnoses does not appear
to be directly related to their diagnosis or antipsychotic treatment but
rather to other characteristics inherent to the subject. Future studies are
warranted to better understand the pathophysiology of PAC including
but not limited to inflammation in psychiatric patients.
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P eripheral arterial compliance (PAC) is defined as
the change in vascular volume per unit change in
pressure (AV/AP) and provides a measure of the vascular
tree’s ability to respond to the pressure wave produced
during the cardiac pumping cycle (ie, stroke volume).
Reduced PAC has important clinical implications, since it
is associated with atherosclerosis, stroke, and myocardial
infarction.”> Reduced PAC is also associated with
coronary and aortic lesions in asymptomatic patients
as measured by angiography and magnetic resonance
imaging® and aortic atherosclerosis at necropsy.* Reduced
PAC in the thigh and calf has been associated with the
presence and extent of coronary artery disease in 346
subjects undergoing coronary angiography.” A study® of
376 patients found similar correlations with volume of
lesions in the abdominal aorta after accounting for other
cardiovascular risk factors such as age, sex, diabetes
mellitus, smoking, hyperlipidemia, hypertension, and
obesity. Furthermore, reduced PAC is a predictor of
future cardiovascular events.> There was a significant
negative correlation between PAC and the Framingham
risk factor score in 122 subjects with peripheral arterial
disease.” In another study,® blacks (N =1,887, mean +SD
age =59 £ 6 years, 65% women) were followed for 13 +4
years. Of those with reduced arterial compliance, 12%
developed coronary disease, 16% developed heart
failure, and 9% experienced a stroke.® Reduced arterial
compliance is also a robust predictor of mortality.”

In our previously published report of this cohort,®
subjects with psychiatric diagnoses and those on
antipsychotics had reduced arterial compliance compared
to healthy controls with no psychiatric diagnoses. It
is known that people with psychiatric diagnoses have
reduced life expectancy independent of suicide.’~!?
Cardiovascular deaths are one of the most common
causes of mortality in people with schizophrenia.”!! In
the same vein, those diagnosed with schizophrenia have
a mean life expectancy of 51-61 years, which is about
20-25 years shorter than the general population.®~!?

PAC can be assessed using the Vasogram,”'* a device
that provides a noninvasive, inexpensive, automated
measurement requiring minimal operator training.
Testing can be completed in 15 minutes in an office
setting.!® Reduced PAC, measured with the Vasogram,
has been shown to be associated with vascular disease.?
Precision studies with the Vasogram have reported high
reproducibility between machines and between visits.
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B People with psychiatric diagnoses have reduced arterial
compliance, a robust predictor of mortality.

B Antipsychotics with weight gain liability may reduce arterial
compliance.

B Anti-inflammatory medications and medications with anti-
inflammatory properties may improve arterial compliance.

B A barrier to successful treatment is the instrument not being
accessible to measure arterial compliance in routine clinical
practice.

Table 1. Sociodemographic and Clinical Variables in 77
Participants

Veterans Affairs Medical Center (Decatur, Georgia),
were recruited from August 2005 through February
2010. The original study® was designed to compare
PAC in male subjects with psychiatric diagnoses
(N =63) to healthy male controls with no psychiatric
diagnoses. In this secondary analysis, to examine
potential predictors of thigh and calf compliance,
we analyzed data from 77 subjects out of the original
88 (6 women and 5 men with missing metabolic
syndrome values were excluded). All subjects were
men, aged 18-70 years, who had at least 1 DSM-IV
Axis I psychiatric diagnosis conferred by an outpatient
psychiatrist. Exclusion criteria included weight >300
Ib (the Vasogram blood pressure cuffs were not large

Calf Thigh enough), diabetes mellitus type 1 or 2, triglycerides

Variable n % Mean SD P Mean SD P >600 mg/dL, treatment with clozapine, myocardial

Race infarction or unstable angina within the past 6

Black 36 468 181 082 .10 394 150 .600 ths. h . defici . ired
White 41 532 212 080 411 139 months, human immunodeficiency virus or acquire

Diagnosis immunodeficiency syndrome, collagen vascular

Schizophrenia/ 27 351 182 0.79 20 360 1.21 .060*
schizoaffective

disease, or active DSM-IV drug or alcohol abuse or
dependence within the past 3 months (use of caffeine

disorder
Other? 50 649 206 083 426 151 or tobacco was allowed). We wanted to study normal
Antipsychotic physiology as much as possible; hence, diagnoses and
Group 1° 10 130 193 116 75 345 151 150 iables th kn ffect PAC signifi 1
Group 2° 20 519 192 077 392 133 variables that were known to affect significantly
Off antipsychotics 27 35.1 207 0.77 441 151 were excluded.
Metabolic syndrome As detailed in Table 1, the eligible subjects were
Yes 36 468 198 083 .99 417 162 430 divided into 1 of 3 lizi o . di
No 21 532 197 081 301 127 groups utilizing criteria used in our
On statin prior study® with the same group of subjects. Groups
Yes 20 260 211 113 49 402 185 980 1 and 2 were taking an antipsychotic medication
No 57 740 193 0.68 403 128 . f 1 3 hs (Table 1). G
Smoking status continuously for at least 3 months (Table 1). Group
Yes 37 481 178 071 .05% 378 133 .140 1 (n=10) comprised subjects taking antipsychotics
No 40 519 215 088 426 151

aPosttraumatic stress disorder (PTSD): n=14, PTSD/anxiety: n=2, PTSD/
depression: n=12, PTSD/schizophrenia: n=2, bipolar disorder: n=3,
depression: n=16, psychosis not otherwise specified: n=1.

PMedications with lower risk for weight gain: typical antipsychotics, ziprasidone,
and aripiprazole. Typical antipsychotics were included in this group because
of the small sample size.

“Medications with higher risk for weight gain: olanzapine, quetiapine, and
risperidone.

*Subjects with schizophrenia had reduced thigh compliance at a trend level
(P=.060) compared to subjects with other diagnoses.

**Calf compliance was significantly reduced in smokers compared to
nonsmokers.

Thus, arterial compliance is useful in monitoring the course
of cardiovascular disease and may also be a useful way to
track cardiovascular risk in psychiatric patients treated with
antipsychotic medications. The objective of this pilot study
was to identify factors associated with reduced PAC in subjects
with psychiatric diagnoses with the ultimate aim of identifying
interventions that can address the decreased life expectancy in
patients diagnosed with psychiatric disease.

METHODS

Participants
Eighty-eight veterans, aged 18-70 years and receiving care
for psychiatric diagnoses at the outpatient clinics of Atlanta

with lower risk for weight gain (typical antipsychotics
were included in this group because of small sample
size) and group 2 (n=40) comprised subjects
taking antipsychotics with higher risk for weight
gain.'® Subjects in group 3 (n=27) had received no
antipsychotic (nonadherent) for at least 2 months
prior to participation. Subjects signed informed
consent and the Health Insurance Portability and
Accountability Act (HIPAA) forms approved by
the Institutional Review Board at Emory University
and the Atlanta Veterans Affairs Research and
Development Committee.

Study Design

In this cross-sectional study, sociodemographic
variables and clinical data were collected from
interviews, assessments with the subjects, and their
electronic medical records. Laboratory measures were
obtained from the electronic medical records. Blood
pressure, height, and weight were measured at the time
of Vasogram measurement.

Instrument to Measure PAC

PAC was measured at the thigh and calf with an
automated, computer-controlled air plethysmograph
(Vasogram, Vasocor, Inc, Charleston, South Carolina;
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now Soterograms Soteria Medical, LLC, Miami, Florida):
PAC measurement (both thigh and calf) took approximately
15 minutes to complete.

Determination of PAC

To calculate local arterial compliance, a representative
measurement of systemic blood pressure must be obtained.
The required blood pressure measurement is pulse pressure,
the difference between systolic blood pressure and diastolic
blood pressure. For the determination of pulse pressure, we
always used the right upper arm, which most accurately
represents the systemic blood pressure. The femoropopliteal
arterial wall in the thigh and calf contains a distribution of
elastin, collagen, and smooth muscle similar to that of the
coronary arteries.!”!® Thus, thigh and calf measurements
were selected as the volume component of the local arterial
compliance calculation. The measurements were taken at
the brachial, thigh, and calf levels with the subject in the
supine position. The supine position is required to eliminate
pressure variations secondary to elevation (ie, hydrostatic
head). To standardize the protocol, we measured PAC on the
right arm and right leg in all our participants; however, PAC
could be measured on either the right or left extremities. It
is important to note that none of our subjects had evidence
of peripheral arterial obstruction or venous return issues in
their right extremities.

The Vasogram has an air pump, calibration chamber (ie,
piston), high-resolution pressure transducer, and 3 standard
blood pressure cuffs, which are placed on the upper arm,
thigh, and calf. The upper arm cuff measured systemic blood
pressure (systolic, diastolic, and mean pressure). With the
subjects in the supine position, the Vasogram measured
segmental limb volume changes independently at the thigh
and calf during the entire cardiac cycle. The segmental
volume change in the thigh and calf were initially obtained
at a pressure of 50 mm Hg. The cuff pressure automatically
was increased by the device in 10-mm Hg increments, and
segmental volume change measurements were obtained
at each pressure until the segmental volume change was
maximized. The maximum segmental volume change
typically is seen when the cuff pressure is approximately
mean systemic pressure (diastolic blood pressure+1/3
pulse pressure). At each cuff pressure during early diastole,
a known calibration volume (Vcal) of 0.65 mL was delivered
via the piston rapidly expanding the closed cuff system. The
thigh and calf measurements were taken independently.
The introduction of Vcal caused the cuff pressure to rapidly
change (Pcal). The maximum volume change (Max AV)
during this sequence for the thigh and calf levels is directly
related to pulse pressure. Max AV must be normalized to
a specific pulse pressure to facilitate comparison among
patients; 50 mm Hg was selected. Therefore, Max AV50
is calculated as follows: Max AV50=Max AV*50/pulse
pressure. Max AV50 is the segmental volume change
normalized to a pulse pressure of 50 mm Hg. In other words,
the unit of the Vmax50 is in milliliters of volume for each 50
mm Hg of pulse pressure. In this study, Max AV50 was used

Clinical Variables and Arterial Compliance in Veterans

as'the measure of PAC, with the unit of measurement being
in milliliters. The machine automatically standardizes the
volume change with each pulse wave to the 50-mm Hg value.
Reduced values of PAC corresponded to reduced arterial
compliance and increased atherosclerosis.>*!>

Statistical Analyses

In this secondary analysis, log(calf) and log(thigh)
compliance (measured in milliliters) were modeled in separate
linear regressions. The PAC data were log transformed to
normalize the distribution of the data to improve the fit of
the regression analyses. The regressions contained factors
of age (year), race (white vs black), smoking status (smoker
vs nonsmoker), presence or absence of the metabolic
syndrome (defined as having at least 3 of the following: waist
circumference >40 inches, triglycerides > 150 mg/dL, HDL
<40 mg/dL, systolic blood pressure 130 >mm Hg or >85
mm Hg diastolic or being treated for hypertension, fasting
glucose > 100 mg/dL), current treatment with a statin (yes vs
no), diagnosis of schizophrenia or schizoaffective disorder
(present vs absent), current antipsychotic treatment, and
BMI (centered at 29.5 kg/m? and entered in the models as
BMI and BMI? to allow for a curvilinear association between
BMI and compliance). The medication status of the subjects
was defined as (1) no antipsychotic medication within the
prior 2 months, (2) treatment for at least 3 months with
antipsychotics with a high risk of metabolic side effects
(olanzapine, quetiapine, risperidone), or (3) treatment for
at least 3 months with antipsychotics with a lower risk of
metabolic side effects (typical antipsychotics, ziprasidone,
aripiprazole). Only men were included in our analyses,
because we did not have a sufficient number of women for
a meaningful subset (n=6) and women differ from men in
PAC." Five subjects were omitted due to missing values for
the metabolic syndrome factors. Because our analysis was a
secondary analysis of existing data, we did not perform an
ad hoc sample size estimation. All analyses were performed
using SAS and R (SAS Institute Inc, Cary, North Carolina).

RESULTS

Table 1 describes the demographic and clinical variables
in the sample. A total of 77 men (mean + SD age of 53.7 £ 8.8
years) were studied. There were 41 whites and 36 blacks in
the study. Twenty-seven subjects had a diagnosis of either
schizophrenia or schizoaffective disorder (DSM-1V criteria).
The number of subjects diagnosed with other psychiatric
diagnoses included depression: n=16, posttraumatic stress
disorder (PTSD): n=14, PTSD and anxiety: n=2, PTSD and
depression: n=12, PTSD and schizophrenia: n=2, bipolar
disorder: n=3, and psychosis not otherwise specified: n=1.
Fifty subjects were taking an antipsychotic and 27 were not
receiving an antipsychotic medication. Of 77 participants, 36
(47%) had metabolic syndrome, 20 (26%) were on a statin,
and 37 (47%) were smokers. Blacks had reduced calf PAC
compared to whites (P=.02). Subjects with schizophrenia
had reduced thigh PAC at a trend level (P=.06) compared
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to subjects with other psychiatric diagnoses. Subjects on'no
antipsychotic had the highest thigh PAC (4.41) compared to
subjects on high-risk (3.92) and low-risk (3.45) weight gain
antipsychotics, although this factor was not significant. For
the 50 subjects currently treated with an antipsychotic, the
duration of this treatment was not a significant predictor of
thigh or calf compliance.

The multivariable model predicting calf compliance
(Table 2) was significant (omnibus P=.0083) and predicted
27% of the variance in log calf compliance. Neither age nor
age? were predictors of log calf and log thigh compliance.
Because age® was not significant, it was dropped from
the model and the model was rerun. BMI and BMI? were
significant predictors of calf compliance. Having a diagnosis
of schizophrenia or being on any antipsychotic was not
significantly associated with calf compliance. Similarly,
use of statin therapy was not associated with compliance.
The association between BMI and calf compliance was
nonlinear (Figure 1). Surprisingly, compliance increased
with increasing BMI up to a BMI in the mid 30-kg/m? range
and then fell as BMI continued to increase. The model did
not predict thigh compliance (omnibus P=.27).

DISCUSSION

In this cross-sectional study of veterans with psychiatric
diagnoses, race (white vs black) and BMI were significant
predictors of arterial compliance in the calf. Having the
metabolic syndrome was a borderline significant predictor
of lower PAC. This secondary analyses study is, to our
knowledge, the second study to investigate PAC in subjects
with psychiatric diagnoses using the plethysmography
technique. Using data from the same group of subjects,
we previously reported® that PAC was reduced in people
with 1 or more psychiatric diagnoses, even if they were
not currently being treated with antipsychotics. In this
previous article,® we compared the PAC of 63 subjects with
a psychiatric diagnosis with 111 healthy controls with no
psychiatric diagnoses. Also in this previous article,® we
examined differences in PAC among subjects on quetiapine
or risperidone or off antipsychotics versus healthy controls.
In this previous article,® thigh and calf compliance of the
111 healthy controls with no psychiatric diagnosis were 4.7
and 2.42, respectively, which is much higher than the values
in Table 1. As shown in Table 1, calf PAC was significantly
reduced in smokers compared to nonsmokers, but this
finding was not seen in the multivariable analyses. As
shown in Table 1, subjects on no antipsychotic had higher
thigh PAC compared to both subjects on high-risk and low-
risk weight gain antipsychotics, although this difference was
not significant. Subjects with schizophrenia had reduced
thigh PAC at a trend level compared to subjects with other
psychiatric diagnoses (P=.06, Table 1). However, the
findings in Table 1 are limited because significant findings
may not be independent of the other factors adjusted for
in the multivariable analyses (Table 2). In the multivariable
model predicting calf and thigh compliance, race and BMI

Table 2. Multivariable Model Predicting Calf and
Thigh Compliance?

Log Calf (N=77) Log Thigh (N=77)
Parameter B SE P B SE P
Intercept 0.9086 0.2926 .003 1.3150 0.2720 .000
Age,y 0.0013 0.0051 .796 0.0042 0.0048 .385

—-0.1944 0.0831 .022 -0.0352 0.0772 .650
-0.1232 0.0897 .174 -0.0563 0.0834 .502
-0.1777 0.0978 .074 0.0068 0.0909 .940

Race, black vs white
Smoking, yes vs no
Metabolic syndrome,
present vs absent
Statin therapy, yes vs no
Antipsychotic
medication type®
More weight gain
Less weight gain

0.0629 0.1027 .543 -0.0343 0.0955 .720

—-0.1037 0.0968 .288 -0.1192 0.0899 .190
-0.2174 0.1517 156 -0.2457 0.1410 .086

None last 2 months ~ 0.0000  Reference 0.0000 Reference
Schizophrenia, 0.0561 0.1011 .581 -0.0304 0.0939 .747
present vs absent
BMI (kg/mz)C 0.0260 0.0088 .004 0.0088 0.0082 .287
BMI? ([kg/mz]z) -0.0029 0.0011 .011 -0.0014 0.0010 .174

a0mnibus P value: calf=.0083, thigh=.27; r%: calf=0.29, thigh=0.16.

PMore weight gain: olanzapine, quetiapine, risperidone; less weight gain:
typical antipsychotics, ziprasidone, and aripiprazole.

BMI was centered as 29.5 kg/m? to minimize correlation between BMI and
BMIZ,

Abbreviation: BMI=body mass index.

Figure 1. Association of Calf Arterial Compliance and Body
Mass Index (BMI)?
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aThe effect of BMI on compliance is shown using the coefficients
(compliance values) obtained from the regression analysis. The line is
drawn for a 50-year-old white, nonsmoking man with no metabolic
syndrome or history of schizophrenia, who was not taking antipsychotic
treatment or statins.

were significant predictors of calf compliance, and metabolic
syndrome was significant at a trend level (P<.08).
Vasogram is not the only way to measure arterial
compliance. For instance, the pulse wave velocity (PWV)
technique has also been used for the same purpose. In a
study?® that measured arterial compliance using the PWV
technique, arterial compliance was significantly reduced
in 10 participants with schizophrenia compared to 10

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.

e4 [E PRiIMARYCARECOMPANION.COM

Prim Care Companion CNS Disord
2016;18(3):doi:10.4088/PCC.15m01880



age- and sex-matched healthy controls. Although PWV/
is considered the gold standard, it has several limitations
compared to the plethysmography technique using the
Vasogram device. The Vasogram accuracy has been shown
to produce arterial volume changes with errors less than 0.01
mL. The measurement of arterial compliance is changed by
physiologic state (pressure, flow, velocity, etc). The Vasogram
procedure carefully accounts for these changes; in contrast,
the PWV procedure makes no corrections for physiologic
status.?! While the Vasogram measures arterial compliance
directly in an arterial bed that mirrors the coronary arteries,
PWYV is a surrogate measure for arterial compliance from
a mixture of arterial beds that are not as closely correlated
to coronary atherosclerosis.?! In addition, the Vasogram
procedure includes neovascularization; the PWV
procedure does not.?! The concept of neovascularization
has been shown to be very important with regard to the
consequences of atherosclerosis. This is the phenomenon
by which increasing arterial impedance secondary to
atherosclerosis is compensated. The Vasogram assesses
a limited but defined segment of the muscular arteries of
the lower extremities. These arteries have been shown to
change with improvement in compliance associated with
treatments such as statins, which are known to improve
vascular reactivity, ie, post ischemic dilatation in the
upper extremity.?? Furthermore, the PAC as measured by a
Vasogram has been shown to maintain similar values into
the eighth decade of life, probably because the stiffening
of elastic arteries (eg, thoracic aorta) is not relevant to this
measure. PWV measured from the carotid to the groin
is highly dependent on both the thoracic and abdominal
aortic stiffness, and they represent 2 different types of
arterial tissue. The evidence suggests that the reduced
PAC measured by the Vasogram is primarily due to muscle
tone, an element responsive to nitric oxide secretion and
therefore to physiologic and pharmacologic mechanisms.?
However, a thoracic aorta stiffened in old age is composed
of elastic tissue that is not so responsive to such changes or
related interventions. The relationship to extent of vascular
disease by imaging techniques (angiography and MRI) and
functionality measures such as walk time on the tread mill
are strongly correlated with the Vasogram measures, and,
therefore, it is a powerful measure of vascular abnormalities
related to both early and late atherosclerosis. In addition,
PWV does not measure arterial compliance using the
standard formula: Avolume/Apressure.

As previously stated, the Vasogram is a noninvasive,
inexpensive device that provides automated measurement
requiring minimal operator training. The convenience of the
Vasogram is evident; the entire procedure can be completed
in 15 minutes in the comfort of an office setting. In contrast,
the PWV technique requires a trained professional with
medical experience and an echocardiography and is more
expensive. Scientific data®>>3141519 with no professional
marketing is not enough to introduce a new technology.
The Soterogram, a US Food and Drug Administration—
registered and cleared device, is currently available for

Clinical Variables and Arterial Compliance in Veterans

clinical use (Soteria Medical, LLC, Miami, Florida)and niay
soon become the standard of care for clinical practice.

The mechanism by which reduced PAC is associated
with cardiovascular pathology is not entirely clear. PAC
is a predictor of cardiovascular disorders independent
of hypertension.?* Several studies??® indicate that
vascular inflammation is associated with reduced arterial
compliance. Reduced arterial compliance is associated
with increased activity of angiotensin IT (Ang II), increased
nicotinamide adenine dinucleotide phosphate oxidase
activity, reduced nitric oxide activity, and increased reactive
oxygen species.””~** Ang I signaling activates transforming
growth factor B (TGF-p), tumor necrosis factor a (TNF-a),
interleukins (IL-1,1L-17,IL-6), and C-reactive protein (CRP),
which are associated with reduced arterial compliance.?*3¢
In addition, high-sensitivity CRP is significantly associated
with reduced arterial compliance.’’-* Finally, there is
evidence to suggest that infliximab (a monoclonal antibody
against TNF-a) reduces inflammation and may improve
arterial compliance in patients with rheumatoid arthritis.*
Hence, there is mounting evidence that inflammation plays
a significant part in the pathophysiology of reduced arterial
compliance.

There is evidence that reduced PAC can be treated.
A study' of 10 patients with coronary disease with and
without diabetes who were given simvastatin (40 mg/d) for
4 months demonstrated higher PAC in all 10 patients after 2
months of statin treatment. After 4 months of therapy, their
PAC increased by 34%.'° At this point, we do not know how
long a duration of exposure to clinical risk factors is required
for a clinically meaningful effect on PAC. Only a well-
designed longitudinal study can shed light on this question.
There is also evidence that the use of omega-3 fatty acids
increases arterial compliance in people with dyslipidemia.*!
Finally, in people with rheumatoid arthritis, infliximab
reduced aortic inflammation, and this effect correlated
with increases in aortic compliance.*’ Hence, treating the
potentially reversible factors that predict reduced PAC such
as metabolic syndrome and obesity (Table 2) may decrease
mortality in people with psychiatric diagnoses.

While there is a high prevalence of obesity (30%) in
the general population,** people with schizophrenia have
twice the prevalence of obesity compared to the general
population.*~# In a study** of 169 subjects, 50% of women
and 41% of men with schizophrenia were obese compared
with 27% and 20%, respectively, in the comparison group
(National Health and Nutrition Examination Survey data
set with 2,404 matched individuals). The extremely high
prevalence of obesity is important to note because obesity
is associated with type 2 diabetes, hypertension,*>**
cardiovascular disease, and early mortality. In the United
States, 42% of people with schizophrenia have a BMI =27,
which places them at significant risk for insulin resistance
and cardiovascular disease.*®

Because of the risks involved, clinicians should consider
prescribing antipsychotic medications that are less likely to
cause or worsen obesity and its symptoms. Antipsychotic
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medications are eommonly prescribed to individuals in‘the
United States. In 2010, 1.26% of adults aged 20-64 years
and 1.36% of adults aged 65-69 years in the United States
were on an antipsychotic medication.*® Most antipsychotics
used to treat schizophrenia and other psychiatric diagnoses
cause or worsen the metabolic syndrome.*” Antipsychotics
such as clozapine and olanzapine are proatherogenic.*®
People with psychiatric disorders and on antipsychotics may
have metabolic and inflammatory changes that we are only
beginning to recognize. Some atypical antipsychotics are
known to be associated with weight gain, hyperlipidemia,
hyperglycemia, and type 2 diabetes.*® Since the metabolic
changes associated with antipsychotic therapy are risk
factors for cardiovascular disease, psychiatrists need to
weigh the metabolic risks and therapeutic benefits of the
various types of antipsychotics. Assessment of PAC by means
of the Vasogram method may prove useful in assessing the
progression of atherosclerosis during treatment with an
antipsychotic medication. Larger prospective studies are
warranted to investigate this potential.

To our knowledge, this is the first pilot study to examine
the clinical variables that are predictors of calf arterial
compliance in participants with psychiatric diagnoses. Our
study has a number of limitations. For instance, our results
are cross-sectional, and we lack longitudinal data. Both of
these limitations can be resolved in further research on the
topic. Another limitation is that the psychiatric diagnoses
were established by chart review rather than a structured
diagnostic interview. Because of this, the diagnoses were not
verified by the research investigators outside of thorough

chart reviews. In this study, we were not able to control
for potential confounders such as dose and duration of
antipsychotic treatment. Outpatient medication adherence
was estimated by subject interview and electronic medical
record documentation of the subjects having consistently
obtained refills of their antipsychotic such that they had
an adequate outpatient supply of medication during the
treatment period. However, their adherence was inferred
rather than strictly controlled as can be done in a prospective
clinical study. Furthermore, we have not taken into account
the duration of the mental disorder of the subjects in the
project. Unlike the study in which statin treatment improved
PAC,' the current study did not detect an association
between being on a statin and calf compliance. However,
only 20 of our 77 subjects (25%) were on a statin, so the
sample size for this subgroup of subjects may have limited
our ability to detect effects of statin treatment.

CONCLUSIONS AND FUTURE DIRECTIONS

In this pilot study in male veterans, significant predictors
of calf compliance were race (black vs white) and BML
PAC is a noninvasive measure that may be a predictor of
cardiovascular risk in psychiatric patients. The preliminary
data from our study may be used as a source of sample size
estimates for a larger study in the future. Future studies
are warranted to better understand the pathophysiology of
arterial compliance including but notlimited to inflammation
in psychiatric patients.
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