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major impact on lower tropospheric chemistry, as evidenced . ., . , .

by ozone depletion events (ODEs) in oceanic polar areas. Interactions between the snowpack and the atmosphere

These ODEs are caused by the chemistry of bromine com- lead to important modifications of atmospheric composition W I a ryg O d n O S C O p I S u b a d a n Wl’a S nyc h ’ I I Sty d O

pounds that originate from sea salt bromide. Bromide may be (Domine and Shepson, 2002), and a most dramatic example
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Abstract: a brief overview
of the study, which
commonly includes its
purpose, methodology,
findings and conclusions

The fact that hypertension is implicated in the devel-
opment and progression of CVD and that hypertension
seems to be more prevalent in those with higher levels of
depression and/or anxiety [13, 14] have led to the hypothesis
that hypertension may be an intermediary link between psy-
chopathology and CVD [15). Medla.msucall]'.llushypumesls
also makes sense. Increased levels of both depression and
anxiety are associated with health behaviour patterns that
increase the risk of developing hypertension {e.g., higher rates
of smoking, and less physical activity) [16-19], as well as
physiological patterns that are predictive of increased blood
pressure (BP) levels (eg., elevated cardiovascular reactivity
during stress and poor cardiovascular recovery following
stress) [20-22). Whilst there is evidence of a link between
peychological factors and hypertension development [23-25],
not all studies have found this association [26-29]. TI:I.E'SE

Introduction:
explains the purpose
of the investigation

[23, 24, 26-29). As such,

W
either a mood or anxiety disorder would be independently

associated with the development of hypertension at one year
in patients without hypertension at baseline.

with incident hypertension (adjustsd OR = 171, 85% Cls =
explain our differential mood and anxiety findings. The
needs to be explored.

Backgroumd. Studies assessing the association between psychological factors and kypertension have been equivocal, which may/
reflect limitations in the assessment of psychological m%ﬁ assess the relationship between mood and anxiety
disorders, measured using a psychiatric interview, and 1-year inch
undergoing exercise stress testing at baseline provided follow-up data at 1 year. Baseline assessments included a strocture psychiatric
interview (PRIME-MD), physician diagnosis of hypertersion, and measared blocd pressare. At follow-up, hypertension statis was
assessad via self-reparted physician diagnosis. Begulis. Having an anxiety disorder was associated with a 4-fold increase in the risk
of developing hypertension {adjusted OR = 414, 95% Cls = LIE-1456). In mmh\duga mood disorder was not associated
0.24-5.86]. There are potential mechanisms which could|
impact of screening treatment of anriety disorders on hypertension

t hypertersion. Methods, 197 nonhypertensive individuals

1. Introduction

Hypertension is the leading cause of mortality worldwide
IL, 2]. It is a multifactorial disease that can be effectively
h'zﬂ&du.m'ghfesty]elmenzlmuuﬂ!wphumsmdlm

Canada [3]. To reverse this we need to Improve our
understanding ufhwmmﬁcﬁztiubgy and to determine
Introduction: identifies the problem under

study

Mood (depressive] and anxiety (eg. panic disorder and

Introduction: a review of the literature in the field

ml:hmdmn ad].l.hsestlms.l.admbe-lj and 4.7%, respec-
tively [6]. Furthermore, psychological factors have been
shown to be related to worse cardiovascular disease (CVID)
outcomes. For example, several meta-analyses have shown
increase the risk of CVD development and progression
[7. B]. Finally, although some have argued that there is
considerable covariation between depression and anxiety as
risk factors for CVD [9). others have found them to be
independent risk factors [10, 11] that increase CVIY risk

through distinct behavioural and physiological pathways
[12].

2. Methods
2L wmmsmﬂyuasmm

Ma}-EIJIJSaudDmb
(MHI). To be eligible,
and English or French
unstable CV D o cardi
CVD feg. ca.m:er,'l.

medications). All baseline clinical information was verified
via chart review:

2.3, Mensures

231 Psychiatric Disorder Assessmment: Primary Care Eealu-
alion of Mental Disprders (PRIME-MD). The PRIME-MD,
which is a brief structured psychiatric interview, evaluates
some of the most common mental disorders that present
in primary care settings. For the purposes of this study,
only the mood and anxiety disorder modules were adminis-
tered, vielding diagnoses for current mood disorders (major
depression, minor depression, dysthymia, and bipolar dis-
order) and anxiety disorders |generalized anxiety disorder,
panic disorder, and “other nonspecfic™ anxiety disorders).
The “other anxiety disorders™ diagnosis represents probable
clinical levels of anxiety without specifying whether the
patient meets criteria for specific or social phobia, obsessive-
compulsive disorder, or posttraumatic stress disorder, which
are the remaining anxiety disorders classified in the Diagnos-
tic and Statistical Manual of Mental Disorders, 4th Edition
(DEM-IV) [31). A computerised version of the PRIME-
were supervised by a licensed dlinical psychologist. Using
DEM-IV criteria, the PRIME-MD generates diagnoses that
have been shown to be of comparable reliability, semsitiv-
ity, and specificity as longer structured interviews, such as
the Structured Clinical Interview for DSM-IV (eg., reli-
ability, sensitivity, and specificity for disgnosis of major
depressive disorder were & = 71, 83%, and B8%, resp.)
[31-33). The PRIME-MD has been wsed, by us and oth-
ers, in previous studies assessing psychiatric morbidity in
CVD and similar populations [30, 34-37]. Details of the
PRIME-MD, including sample questions, can be found at
hittpe/Vwoww phgscreeners. comy overview asp.

232, Hypertemsion Siafns. Consistent with similar stud-
58], at follow-up, those patients who reported a new

Methods: a dest:nphun ofthe  fician diagnosis of hypertension or had started taking
research prucedure, with a focus ypmmswe medications were considered to hm'e inci-
on the selection of participants, | fYPertension at one year. OF note, all participants

data collection and statistical

reported a physician diagnosis of hyperiension were
taking an antihypertensive medication at follow-up
EW PrescTiption).

22 Fatients, presenting to the outpatient Nuclear
Medicine clinic on the day of their exerdse stress test,
providing written consent (the study was approved by the
Human HResearch Ethics Board of the MHI), completed a
psychiatric interview (see below) fodlowed by a battery of
self-report questionnaires assessing sociodemographic and
medical history information (including risk factor status).
ne year after the completion of the baseline assessments,
participants were sent a detailed self-report questionnaire
which assessed changes in their medical status (including

24. Dafa Reduglion and Anglgses, Missing data was imputed
wing PROC MI in 5A5 using the missing at random
(MAR) assumptions [3%). Data generated from 5 imputed
datasets were averaged to give a single mean estimate and
adjusted standard errors according to Harrell's guidelines
[40] using the PROC MIANALYZE function. Details of
the amount of missing data per variable are included in
Table 1. A series of bogistic regression models were used to
assess the relationship between baseline paychiatric stahus
and incident hypertension. Separate models were generated
to assess the main effects of mood disorder and anxiety
disorder status, and then a final model including both main
effects was computed. Covariates were defined a prior due
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TAELE &= Comparison of baseline characteristics in nonhypertensive patients who did and who did not develop hypertension at fallow-up

data
Developed ypertension D"d""‘d‘,‘_‘_:l:l’ md;':‘:; F F

N 16 (B 4%) 174 (9L.6%) 7am)”
Age 58110 58+ 10 o (0w 002 BE9 A
Sex (women) 4(25%) 71 {41%) o (o)
Any prychiatric disorder 6(38%) 40 (23%) 0 (o%)” Besulis: findings are often
Any anxiety disorder 6138%) 5 (14%) ‘___DL'”'-""‘- presented visually using
Any mood disarder T{13%) 25 (14%) o (o) charts or graphs
Taking psychiatric medicativns 0 (0%} 35 (22%) I7 (o%)"
History of cardsovascular disease S(36%) 28 (19%) 27 (14%) = Ee
Taking anti-ischemic medications 0 (%) 14 (5%) (7% L3 247
Taking lipid lowering medications 5(33%) 48 (29%) (%) 015 639
Taking antiplatelet medications & (40%) 56 (33%) 14 (7% 037 &M
Ischemia present on baseline stress test & (40%) 53 (31%) 10(5%) 053 AG6
BMI 1238 265238 15 (2%)° 145 A2
Smaking status 16 (B%)° 0.54 AB2

Never 5038%) 55(34%)

Previous B (E2%) 94 (58%)

Current 0(0%) 13 (8%)

International Journal of Hypertension

TABLE 2: Association between baseline pspchiatric status and incident hypertension at 1 year.

Mo covariates Caovariate set 1 Covariate set 2™
OR (95% 1) OR (85% C1) OB (95% CI)

Moddel 1

Mood disorder 0Eq (018-3.82) 094 (019462} 125 {0.24-6.58)
Model 2

Anriety disorder 350 (L14-10.77) 513 (L54-17.00) 657 {LE2-23.76)
Model 3

Mood disorder 047 (0U09-2.46) 057 (010-317) 063 {0.10-3.91)

Anziety disarder 4 (L.29-14.00) 5.65 ({1.65-18.35) 15 {La0-2774)

*Diata usad in multtple tmputation. BML: body mass index_ & history of cardiovascular dissase 15 defined 25 2 prior myncardial infarction, stroke, heart falore,

or revascularisation procedure.

to their potential influence on the expected relationships
under investigation and initially included age, sex, smoking
status, and BML Additional models were also run adding
psychotropic medication. This additional step was included
as the pervious literature has suggested that such medications
may influence hypertension development [20]. In addition, as
part of the review process, we were asked to run the models
with a history of CVD included as a further covariate.

3. Results

3.1 Demographics. Owverall, 22% of those who did not have
hypertension at baseline had a history of cardiovascular dis-
ease (prior myocardial infarction {MI), stroke, heart Gilure,
or revascularisation procedure). With the exception of the

ofan disorder, there were no baseline differ-
ences between those that did and those that did not develop
Wmtﬂmnmwell How-

ever, there was a i
hTPﬂ'lEﬂﬂm tﬂlﬁpﬂ* Results: outcomes or
ﬁnd.mgs of the SL'le.jl'

3.2 Incident Hype

murLPmemswuhm di.mcrr.lerat

TJ‘IB I&la.l.lunshlp mnmed musuca]ly Slglllﬁﬂ.l'l.t when n.ll
covariates and mood disorder status were adjusted for
Though not reported in Table 2, the indusion of a history
of CVD did nt influence the pattern of the analyses and

had minimal impact on the final reported point estimates.
However, it should be noted that the stability of the point
estimates is questionable with the increasing number of
mvaﬁalesmdud:adduewmerelwv&}y]wmmbuul

incident cases.
development uf
| Discussion: summary of the

1. Di lon major results

* Admsting for age, sex, BML and smoking statns; " adjusting for age, sex, BMI, smoking status, and pspchiatric medication.

(RR) = 1.42) [13). However, it should be noted that, with
one exception, all of the smdies indoded in this meta-
analysis used questionnaires, not a clinical interview, to assess
depression, though that one smdy which did use an interview
found major depression to predict incident hypertension
[44]. In contrast, Bosworth and colleagues” [25] study of
elderly normatensive individuals (which was not included in
the meta-analysis abowe, the reasons for which are not clear)
found no relationship between baseline depression stabus,
as measured by the Duke Depression Evaluation Schedule,
and hypertensive stalus over a four-year period It is abo
noteworthy that this meta-analysis did not include the largest
prospective study of depression and hypertension, where a
community sample of over 36,000 individuals (which is over
50% larger than the total sample in the meta-analysis) was
ﬁ:ﬂwedfur]lmﬂﬂwarsmdﬁ:mﬂthﬂtmaddﬂprzs

mgsmgie phumncmlsslnn cumpul.ed tomography (SPECT}
exercise stress tests. This relationship was independent of

important covariates, maost notably, having a mood disorder.
To our knowledge, this is the first study to prospectively
disorders, measured

amsess the impact of anxiet
Discussion: relates findings to
previous research on the topic

anxiety
symptoms and the development ufh?perhannnlw 8, 4].
Hwnnmndduuﬂammumamiuﬂhanmaﬂ
nisk_of devel Cur

using a

including over 22,000 ||u:lm.dua.k. that ﬁ:lu.nd
tir be predictive of hypertension development (relative risk

aib 1 Ll ruj mme at
Discussion: interpretation of the
results -- possible explanations
for the findings

Wlth&sh&nwlrﬂ
that these discrepancies could simply reflect a faster rate
of recognition and diagnosis of hypertension in those with
anxiety relative to those with depression [46]. This may
be due to the fact that patients with anxiety tend to be
maore likely to present to health care professionals when
health concerns or symploms arise, whereas patients with
depression tend to be more avoidant. For example, patients
with panic or generalired aniety disorder (2 prevalent dis-
orders in our study) have a tendency to detect physiclogical
changes at lower thresholds than patients without these
disorders and patients with depression [47]. Furthermaore,
symptoms like decreased motivation and increased fatigue
and psychomotor retardation that characterize depression
|48] may lead depressed patients to “under-consult™ medical
services, leading to rednced detection of hypertension.
There are also potential physiolegical processes that may
help to explain our findings. For example, anxiety, but not
depression, has been associated with decreased autonomic
nervous system function in patients with hypertension [49].

including disrupted sympathetic activity in patients with
metabalic syndrome and high blood pressure [50]. In addi-
tion, having an anxiety disorder or high anxiety symptoms
has been associated with worse arterial stiffness [51, 52] and
poorer nighttime dipping [53]. Of interest, one stady [50]
found that the affective symptom component of depression,
nutthtsumﬂxmﬂﬂmomnpunaﬂnﬂrﬂtemmdeprﬁsm

bood presy Discussion: criticism of the study
- explanation of its limitations
hypertension results seen in the literature.

The results of the current study need to be interpreted fak-

ing into sccount some limitations. First, it is important to note
iRl Typericnsion Bisghosts and medication prescription a
one year were self-reported. However, the majority of studies
that have assessed the relationship between psychological
factors and hypertension have wsed self-reported outcomes,
and there seems to be no systematic difference between
those that have used self-reported wversus measured blood
pressure (Le., there is still the same kevel of inconsistency).
‘Whilst we do not believe that the nature of the relationships
would change using measured blood pressure, it is likely
that the ahsolute point estimates would be different and the
confidence intervals would be smaller than in the current
study. However, it is possible that the use of self-reported
data could have skewed our results, though the current
literature would suggest a low likelihood of this. There is a

mhmwdsmﬁﬁﬂlumhnﬂlmw

ﬁrwthzrunpmm ]||1:||1mnn Isth.e I.m:"rrbu uﬁncldmt

Discussion: suggestions for further
research -- often mentions how the current
study's methodology could be modified in
future experiments to address its limitations

s0me dzgree DI_T'EEEI!*; studies are needed to
prowide more wauimm.nu' Important
1o note that our study population was comprised of a group
of patients undergoing an exercise stress test, 20% of whom

‘v
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had preexisting CVI. Owr findings may therefore not be
generalizable to other populations, most notably, patients
seen in primary care or the general population. This may
also account for the inconsistencies seen in our results in

samples more representative of the general population, for
example, those from family medicine dinics.

Deespite these limitations, this study also has 3 number
ufm]purt,austm:lgﬂ:l.s It is the first

0 use interview-

Discussion: the study's unique
contribution to knowledge -- how is it
different from other experiments on the
same topic?
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to generate a score which would be indicative of depression
but with no underlying depression related dysfunction. In
contrast, using an interview hased technique allows for the
exploration of the cause of such symptoms and the deter-
mination of whether they are based on depression or CVIL
Additional strengths indude having a well-characterized
sample of stable patients without baseline hypertension, the
inclusion of a high proportion of women (40%), which
improves generalizability, and conducting statistical adjust-
ment for important confounders including mood disorders
(anxiety model) and anxiety disorders (mood model), which
reduces confounding due to overlapping symptoms.

5. Summary

The current study is the first to assess the prospective impact
of mood and anxiety disorders on incident hypertension,
where it was found that anxiety disorders were associated
with an increased risk of developing hypertension. Mood
disorders were not associated with incident hypertension.
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