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ABSTRACT

Objective. Impaired sleep and psy-
chological disorders are increasingly
recognised as prevalent comorbidi-
ties in patients with primary Sjogren’s
syndrome (pSS), as well as important
contributors of atherosclerosis in the
general population. In the current study
we sought to explore a potential role
of psychological comorbidities in the
pronounced atherosclerotic risk of pSS
patients.

Methods. Fifty-nine pSS patients ful-
filling the ACR/EULAR criteria com-
pleted specific validated question-
naires assessing fatigue, depression,
anxiety and sleep disturbances. Clini-
cal, laboratory and histopathological
characteristics together with tradition-
al risk factors for atherosclerosis were
documented in all enrolled patients.
Subclinical atherosclerosis defined ei-
ther as carotid and/or femoral plaque
formation or increased intima media
thickness (IMT) levels were assessed
by Doppler ultrasound. Univariate and
multivariate analysis were performed.
Results. Plaque formation and high
IMT levels were detected by ultrasound
in41(69.5%) out of the 59 pSS patients.
In univariate analysis, age and higher
triglyceride serum levels were associat-
ed with both plaque formation and high
IMT levels. Hypertension was associ-
ated only with high IMT levels. While
increased rates of both state anxiety
and impaired sleep were detected in
PSS patients with plaque formation in
a univariate model, only impaired sleep
proved to be independently associated
with plaque formation among pSS pa-
tients (OR=4.2, 95% CIl=1.1-156,
p=0.03).

Conclusion. This is the first study
showing impaired sleep to confer a
significantly higher risk of subclinical
atherosclerosis in patients with pSS.
Clinicians should take psychological

disturbances into account when trying
to assess and manage the cardiovascu-
lar disease risk of pSS patients.

Introduction

Cardiovascular disease (CVD) is a well-
established complication of systemic
autoimmune diseases, such as rheuma-
toid arthritis (RA) and systemic lupus
erythematosus (SLE), severely affect-
ing both the prognosis and mortality in
these patients. Interestingly, increasing
data recently reviewed by Valim er al.
(1) suggest that cardiovascular risk is
also heightened in primary Sjogren’s
syndrome (pSS). In fact, pSS is an in-
dependent risk factor for premature
atherosclerosis (2) and exhibits a higher
prevalence of myocardial infarction and
cerebrovascular events compared to
age-matched healthy women (3).
Various pathogenetic mechanisms have
been evaluated involving both tradition-
al and disease-associated risk factors for
premature atherosclerosis. Despite cer-
tain studies based on large pSS registries
(4) have shown an increased prevalence
of traditional risk factors (e.g. hyperten-
sion, hypertriglyceridaemia, low HDL
serum levels) the increased CVD risk
cannot be entirely attributed to tradition-
al factors for atherosclerosis. Moreover,
pSS-related atherosclerosis has been as-
sociated with certain disease manifesta-
tions, such as leucopenia, anti-SSA/Ro
positivity (5), Raynaud’s phenomenon,
central nervous system involvement (3),
parotid enlargement, articular involve-
ment, positive rheumatoid factor (6) as
well as corticosteroid use.

Sleep disturbances, depression, anxiety
and stress — already shown to be linked
with CVD in both the general population
and RA patients (9) — have been found to
be highly prevalent in autoimmune pop-
ulations including pSS (10). However,
the impact of psychological burden in
the atherosclerotic risk in the setting of
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pSS is entirely unexplored. In the present
study, we aimed to identify independent
predictors of subclinical atherosclerosis
in a cohort of pSS patients taking for the
first time into account psychological and
personality features.

Patients and methods

Study population

The present study, approved by the
University of Athens Medical School
Ethics Committee (approval no. 6337),
enrolled 59 consecutive pSS patients
who fulfilled the European American
classification criteria (11) and were
followed at the Rheumatology Out-
patient Clinics of General Hospital of
Athens “Laikon” and General Hospital
of Athens “G. Gennimatas”. In accord-
ance with the Declaration of Helsinki,
all patients provided informed consent
prior to their entry in the study.

Clinical, serological and
histopathological characteristics
Clinical, serological and histopatho-
logical characteristics were recorded
after thorough chart review. These in-
cluded the presence of arthralgias/my-
algias, arthritis, fibromyalgia, myositis,
subjective and objective measures of
oral and ocular dryness, salivary gland
enlargement, minor salivary gland bi-
opsy, lymphadenopathy, vasculitis,
Raynaud’s phenomenon, lung, renal,
liver involvement, peripheral and cen-
tral nervous system involvement, lym-
phoma development. Moreover, labora-
tory data included anti-nuclear (ANA),
anti-Ro/SSA, anti-La/SSB, anti-mi-
tochondrial (AMA), anti-thyroid per-
oxidase and thyroglobulin (anti-TPO,
anti-Tg), total y-globulins, rheumatoid
factor (RF), complement C3- and C4-
levels, cryoglobulinaemia, serum elec-
trophoresis, full blood count with dif-
ferential, complete biochemistry panel,
thyroid function tests and urinalysis.
EULAR primary Sjogren’s Syndrome
Disease Activity Index (ESSDAI) was
calculated as well as current and past
medication history- including immu-
nosuppressive and psychiatric medica-
tions- were documented.

Classical risk factors for atherosclerosis
included the presence of family history
of coronary disease (defined as a cardio-
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vascular episode occurring below the age
of 55 years in men and below 65 years
in women in first degree relatives); past
medical history of coronary heart dis-
ease, stroke, Diabetes Mellitus, hyper-
tension; body mass index (BMI); smok-
ing history; alcohol consumption (units/
weeks) and total/current steroid use.

Psychometric scales

Psychological features were assessed
using  self-administered psychomet-
ric questionnaires: i) Zung Depression
Scale, a validated tool for assessing de-
pressive illness; ii) State-Trait Anxiety
Inventory (STAI), a questionnaire used
to assess anxiety either as a personal-
ity feature or as a current state; iii) Ey-
senck Personality Questionnaire (EPQ)
Scale, a questionnaire that estimates
temperamental aspects of behaviour
based on the three independent axes of
neuroticism, psychoticism and extraver-
sion; iv) Athens Insomnia Scale (AIS),
a questionnaire that assesses sleep dis-
turbances and v) the Functional As-
sessment of Chronic Illness Therapy
- Fatigue (FACIT-F) scale was adopted
in order to assess fatigue. The cut-off
value for Zung Depression scale is >40,
for State and Trait Anxiety Inventory
>35, for the ERQ-Neuroticism>12, for
the EPQ-Psychoticism >2, for the EPQ-
Extroversion >9, for the AIS >6 and for
FACIT-F <30 indicating severe fatigue.
All questionnaires used have been vali-
dated for the Greek population and pre-
viously been implemented for psychi-
atric screening in autoimmune popula-
tions. Cut-off points were set according
to the normative data derived from vali-
dation of scales in the Greek population.

Assessment of subclinical
atherosclerosis

The presence of subclinical athero-
sclerosis was defined by the presence
of plaque and/or arterial wall thicken-
ing (defined as intima media thickness
(IMT) score >0.90 mm in carotid and
femoral arteries as determined by ul-
trasound (iU22, Philips, Royal Philips
Electronics of the Netherlands). Both
the carotid (common carotid, bifur-
cation, and internal carotid) and the
femoral (common femoral and super-
ficial femoral) arteries were evaluated

in each individual. The mean carotid
artery IMT was defined as the average
of 36 IMT readings (common, bifurca-
tion, and internal carotid arteries, right
and left side, far and near wall, with
three sampling points per segment) and
the mean femoral artery IMT was the
average of twenty-four IMT readings
common and superficial femoral ar-
teries, right and left side, far and near
wall, with three sampling points per
segment), as previously described (5).
Plaque formation was defined as a focal
increase in thickness >50% of the sur-
rounding vessel wall. The radiologist in
charge of the ultrasound scanning was
unaware of the clinical diagnosis of the
subjects under evaluation.

Statistical analysis

Two-sided Fisher’s exact/chi-square
and Mann-Whitney tests were imple-
mented to compare qualitative and
quantitative  characteristics, respec-
tively, between patients with and with-
out plaque. Univariate and multivariate
analyses were performed in order to test
whether the presence of plaque/IMT
formation was independently associat-
ed with traditional risk factors for CVD
and both disease-related and psycho-
logical/personality features. Multivari-
ate models included determinants of
atherosclerotic plaque that were found
to be significant in univariate analysis.
A p-value of <0.05 for univariate analy-
ses and of <0.1 for multivariate analy-
ses, respectively, were considered sta-
tistically significant. Data were stored
in the SPSS statistical package.

Results

Associations between plaque
formation and high IMT levels with
traditional risk factors for CVD
Plaque formation and high IMT
score were detected by ultrasound in
41(69.5%) out of the 59 pSS patients
enrolled in this study. As shown in
Table I, plaque formation (as well as
high IMT levels) was associated with
increased age (mean+SD = 62+10.75
vs. 53.8+15 years in patients with and
without plaque respectively, p=0.048)
and triglyceride levels (meantSD =
117.1£489 vs. 83.9+21.8 mg/dL in
patients with and without plaque re-
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Table I. Traditional risk factors as predictors of plaque formation and high IMT levels in pSS patients.

Traditional risk factors Plaque No plaque p-value High IMT Normal IMT p-value
(n=41) (n=18) (n=41) (n=18)
Age (yrs) 62 +10.8 538 £ 15 0.048 63 + 103 513 = 14.1 0.022
% of females 87.8 100 0310 87.8 100 0.310
PMHx of CVD (%) 1 (24) 1 (5.6) 0.521 2 (49 0 (0) 1.000
FHx of CVD (%) 5 (122) 1 (5.6) 0.656 4 (9.8) 2 (11.1) 1.000
Smoking (packs/year) 6.8 +169 38 +72 0.699 65 + 17.1 43 +6.1 0.102
BMI 27554 259 +£48 0.741 279 £ 52 252 +4.38 0916
Diabetes (%) 5 (12.2) 0 (0) 0310 3 (7.3) 2 (11.1) 0.636
Hypertension (%) 18 (43.9) 3 (16.7) 0.075 19 (46.3) 2 (11.1) 0.016
Cholesterol levels (mg/dL) 199 + 32.5 190 + 39.6 0491 200 + 335 190 + 39.6 0.156
HDL(mg/dL) 577 =184 588 +15.6 0.596 59.7 £ 182 543 +15.6 0.945
LDL(mg/dL) 1183 £ 30.5 120.8 + 36.1 0.801 1215 + 345 113 £258 0.395
Triglycerides (mg/dL) 117.1 + 489 839 £ 218 0.006 1164 + 48 854 +26.7 0.002
Lp(a) 21.0 £430 127 £ 8 0454 226 + 415 83 +8.8 0.559
Homocysteine levels (umol/L) 147 + 4.6 13 +38 0.372 145 =+ 42 13.1 +£4.6 0.700
CRP (mg/l) 32+42 62 +10.8 0.941 45 £ 6.7 34+75 0.636
Current steroid dose (mg/d) 24 + 8.1 0312 0.147 23 = 8.1 06 +1.6 0.296
Total steroid dose (g) 79 +16.6 1.7 £33 0.294 7.1 £ 163 36+72 0.981

PMHXx: past medical history; CVD: cardiovascular disease; FHx: family history; BMI: body mass index, HDL: high density lipoprotein; LDL: low density

lipoprotein; CRP: C-reactive protein. Numerical values are expressed as mean+SD.

Table II. Disease-related features as predictors of plaque formation and high IMT levels in pSS patients.

Disease-related features Plaque No plaque p-value High IMT Normal IMT p-value
(n=41) (n=18) (n=41) (n=18)
Disease duration (years) 114 £ 6.6 83 +4.6 0.117 102 +£64 109 +£59 0.57
SS Disease Activity Index 33+£26 3217 0.960 3325 31720 0.836
Focus score (no of foci/4mm?) 3+ 1.65 1.8 +£08 0.287 3+15 1.5+07 0.462
Dry mouth (%) 40 (97.6) 17 (94.4) 0.521 40 (97.6) 17 (94.4) 0.521
Whole salivary flow (mL/15min) 19+24 22+19 0426 19+24 2119 0.637
Dry eyes (%) 38 (92.7) 17 (94.4) 1.000 37 (90.7) 18 (100) 0.303
ANA=1/320 (%) 33 (80.5) 17 (944) 0.252 33 (80.5) 17 (944) 0.252
Anti-Ro/SSA (%) 30 (73.2) 13 (72.2) 1.000 28 (68.3) 15 (83.3) 0.343
Anti-La/SSB (%) 14 (34.1) 9 (50.0) 0.265 15 (36.6) 8 (444) 0.577
Rheumatoid factor > 20 IU/mL (%) 24 (58.5) 8 (444 0.389 20 (48.8) 12 (67.7) 0.270
Low C4 (<16mg/mL) (%) 6 (14.6) 2 (11.1) 1.000 4 (98) 4 (22.2) 0.250
Absolute number of WBC (/mm?) 6100 + 2781 5482 + 1563 0.873 6072 + 2823 5543 + 1406 0.499
Absolute number of lymphocytes (/mm?) 1493 + 763 1424 + 425 0.316 1790 + 1814 1425 + 495 0.368
ESR (mm) 35+ 24 32+ 17 0.979 36 £ 22 28 + 21 0.139
LDH (U/L) 206 + 564 183.6 + 28 0.160 202 + 55 191 = 35.7 0.860
2 microglobulin (mg/dL) 2.6 = 0.827 27 +0.875 0.782 28+09 23+0.83 0.246
Cryoglobulins (%) 0 (0) 0 (0) 1.000 3 (7.3) 0 (0) 0.546
Lymphoma (%) 8 (19.5) 1 (5.6) 0.252 7 (17.1) 2 (11.1) 0.708
Hydroxychloroquine use (%) 16 (39) 10 (55.6) 0.239 16 (39) 10 (55.6) 0.268

SS: Sjogren’s syndrome; ANA: antinuclear antibodies; C: complement; ESR: erythrocyte sedimentation rate; LDH: lactate dehydrogenase.

Numerical values are expressed as mean+SD.

spectively, p=0.006). Hypertension was
significantly associated with high IMT
levels (p=0.016) while showing a trend
of association with plaque formation
that however did not reach statistical
significance (p=0.075).

Associations between plaque
formation and high IMT levels

with disease-related features

The results of the univariate analysis
of disease-related features and plaque
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/IMT levels in this cohort of pSS pa-
tients are presented in Table II. None
of the disease-related parameters was
significantly associated with high IMT
levels or plaque formation. Interest-
ingly, albeit not statistically significant
(p=0.239), more pSS patients without
plaque and with normal IMT scores
(55.6% for both) were treated with
hydroxychloroquine compared to pSS
patients with plaque and high IMT lev-
els (39% for both) supporting the hy-

pothesis of a possible protective role of
hydroxychloroquine in atherosclerosis.

Associations between plaque
Jformation and high IMT levels with
psychological/personality features

The psychological and personality
features included in this analysis were
sleep disturbances, depression, anxiety
(both state and trait), fatigue, fibromyal-
gia and personality traits, all previously
reported to be strongly associated with
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Table III. Psychological and personality-related features as predictors of plaque formation

in pSS patients.

Univariate analysis

Multivariate analysis™

Psychological/personality- Plaque  Noplaque  p-value OR (95%) CI p-value
related features (n=41) (n=18)

State Anxiety >35 (%) 34 (83) 10 (55.6) 0.049

Trait Anxiety >35 (%) 31 (75.6) 15 (83.3) 0.735

Depression >40 (%) 29 (72.5) 10 (55.6) 0.237

Athens Insomnia Scale >6 (%) 27 (67.5) 6 (35.3) 0.019 4.2 (1.1-15.6) 0.03
EPQ-P >2 (%) 16 (39) 8 (444) 0.777

EPQ-N >12 (%) 28 (68.3) 9 (50) 0.244

EPQ-E >9 (%) 29 (70.7) 11 (61.1) 0.550

FACIT-F <30 (%) 11 (28.2) 5 (27.8) 1.000

Fibromyalgia (%) 6 (15) 3 (16.7) 1.000

*adjusted for age, triglyceride levels and state anxiety.
EPQ: Eysenck Personality Questionnaire: -P: psychoticism: -N: neuroticism; -E: extroversion; FACIT-
F: Functional Assessment of Chronic Illness Therapy — Fatigue

Numerical values are expressed as mean+SD.

pSS. As displayed in Table III, both
state anxiety and sleep disturbances
were associated with plaque formation
(83% vs.55.6%, p=0.049 and 67.5% vs.
35.3%, p=0.019, respectively). Of note,
in a multivariate model, impaired sleep
assessed by AIS remained independent-
ly associated with plaque formation
among pSS patients (OR =4.2,95% CI
=1.1-15.6, p=0.03), after adjustment
for all parameters shown to be signifi-
cantly associated with plaque formation
by univariate analyses (triglycerides se-
rum levels, age, insomnia, state anxie-
ty). An additional multivariate analysis
was performed taking into account age,
sex, smoking, BMI, blood pressure,
cholesterol as well as current and total
steroid dose and ESSDAI, which con-
firmed the independent association be-
tween sleep impairment and pSS-relat-
ed atherosclerosis (OR = 1.1, 95%CI =
1.0-1.3). No association between IMT
levels and psychometric variables were
detected (data not shown).

Discussion

To our knowledge this is the first study
in patients with pSS to explore the as-
sociation of subclinical atherosclerosis
with psychological, personality and
sleep-related features of the patients
beyond traditional and disease-related
risk factors of atherosclerosis. Overall,
two thirds of pSS patients in this cohort
had evidence of subclinical atheroscle-
rosis as assessed by ultrasound-detect-
ed high IMT levels and plaque forma-
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tion. Interestingly, we found sleep dis-
turbances to be independent predictors
of plaque formation even after adjust-
ment for traditional risk factors.

Most epidemiological studies in the gen-
eral population concur that sleep impair-
ment confers a small but sizeable risk
of atherosclerosis even in the absence
of obstructive sleep apnea (12). Several
pathogenetic mechanisms have been
implicated supporting the association of
impaired sleep with atherosclerosis and
CVD risk such as increased autonomic
nervous system activity (e.g. nocturnal
hypersecretion of norepinephrine, re-
duced heart rate variability), increased
oxidative stress, altered inflammatory
and coagulatory responses, as well as the
association with obesity and unhealthy
life-style (e.g. smoking) (13, 14).

Sleep disturbances are almost two-times
more common in pSS patients than the
general population (15) affecting ap-
proximately 50% of patients (10) partly
due to sleep-perturbating sicca symp-
toms. To our knowledge this is the first
study showing sleep disturbances to be
strongly and independently associated
with subclinical atherosclerosis in sys-
temic autoimmune diseases even after
adjustment for traditional risk factors as
well as other psychological/personality
features. Sleep impairment combined
with other psychological (e.g. anxiety,
depression) and somatic manifestations
(e.g. fibromyalgia, fatigue) might lead
to a sedentary life-style as well as to the
activation of the aforementioned mech-

anisms thereby promoting premature
atherosclerosis in these patients. How-
ever this hypothesis warrants further
support from additional studies.
Hypertriglyceridaemia is a well-known
risk factor of atherosclerosis and CVD
risk. Hypertriglyceridaemia was also
found to be significantly associated
with atherosclerosis in two large co-
horts of pSS patients (1) finding that
was also replicated in our study. This
is in keeping with the observation that
in patients with chronic inflammatory
conditions the two most commonly ob-
served lipidaemic profile alterations are
low high-density lipoproteins and high
triglyceride serum levels. It has been
suggested that, in this setting, hypertri-
glyceridaemia is due to both an increase
in hepatic VLDL production and secre-
tion and a decrease in the clearance of
triglyceride rich lipoproteins. Of note,
hydroxychloroquine has been shown
to decrease the levels of triglycerides
in patients with SLE and RA. Interest-
ingly hydroxychloroquine use in our
cohort was more common in patients
without than with plaque formation and
with normal than with high IMT levels
(55.6% vs.39% for both parameters); a
finding that albeit not statistically sig-
nificant, might partly be attributed to
the beneficial effect of hydroxychloro-
quine in the lipidaemic profile of these
patients. It should however be stressed
out that hydroxychloroquine use did
not influence the prevalence of athero-
sclerosis in a large UK pSS registry (4).
Moreover, data from the same registry
documented a higher prevalence of hy-
pertension in pSS patients. Hyperten-
sion in our cohort was also significantly
more prevalent among pSS patients with
high IMT levels (p=0.016) and showed
a trend of association with plaque for-
mation which did not reach statistical
significance (p=0.075) probably due to
the smaller sample size of our study.
There are several limitations to our
study. All patients were of Greek eth-
nicity therefore probably limiting the
generalisability of our results in pa-
tients of different ethnic backgrounds.
Additionally the modest number of
patients with pSS enrolled in the study
as well as the lack of a healthy control
group warrant the confirmation of our
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results in larger studies. However the
strengths of this study derive from the
concomitant analysis of a wide range of
parameters associated with atheroscle-
rosis including traditional risk factors,
pSS-related clinical and serological
activity indices as well as, for the first
time, psychological and personality
characteristics of the patients enrolled.
Psychological, sleep-related and per-
sonality features of the patients partici-
pating in this study were assessed by
the use of validated psychometric tools
with stringent cut-offs.

In conclusion, for the first time sleep im-
pairment was found to be an independent
predictor of subclinical atherosclerosis
in patients with pSS thereby highlight-
ing the need for clinicians to assess and
manage poor sleep quality and duration
in their every-day care of these patients.
Additionally higher triglyceride serum
levels were also detected in this cohort
of pSS patients and seem to confer a
small but significant atherosclerotic
risk in these patients. Clinicians should
therefore include and treat (when appro-
priate) hypertriglyceridaemia in their
regular CVD risk assessment of pSS pa-
tients. Taken together the findings from
this and previous studies demonstrate
that pSS-related atherosclerosis results
from the complex interplay of tradition-
al, disease-related and psychological/
personality and sleep-related risk fac-
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tors. Further studies are warranted in or-
der to elucidate the exact contribution of
each of these risk factors in pSS-related
atherosclerosis.

Acknowledgements

Dr T. Karageorgas’ work was support-
ed by a State Scholarship Foundation
(IKY) Fellowship of Excellence for
Postgraduate Studies in Greece-Siemens
Programme.

References

1. VALIM V, GERDTS E, JONSSON R et al.
Atherosclerosis in Sjogren’s syndrome: evi-
dence, possible mechanisms and knowledge
gaps. Clin Exp Rheumatol 2016; 34: 133-42.

2. GRAVANI F, PAPADAKI I, ANTYPA E et al.:
Subclinical atherosclerosis and impaired bone
health in patients with primary Sjogren’s syn-
drome: prevalence, clinical and laboratory as-
sociations. Arthritis Res Ther 2015; 17: 99.

3. BARTOLONI E, BALDINI C, SCHILLACI G
et al.: Cardiovascular disease risk burden
in primary Sjogren’s syndrome: results of a
population-based multicentre cohort study. J
Intern Med 2015; 278: 185-92.

4.JUAREZ M, TOMS TE, DE PABLO P et al.
Cardiovascular risk factors in women with
primary Sjogren’s syndrome: United King-
dom primary Sjogren’s syndrome registry
results. Arthritis Care Res 2014; 66: 757-64.

5. VAUDO G, BOCCI EB, SHOENFELD Y et
al.: Precocious intima-media thickening in
patients with primary Sjogren’s syndrome.
Arthritis Rheum 2005; 52: 3890-7.

6. GERLI R, VAUDO G, BOCCI EB et al.: Func-
tional impairment of the arterial wall in pri-
mary Sjogren’s syndrome: combined action
of immunologic and inflammatory factors.
Arthritis Care Res 2010; 62: 712-8.

7. FAN AZ, STRINE TW, JILES R, MOKDAD AH:
Depression and anxiety associated with car-
diovascular disease among persons aged 45
years and older in 38 states of the United
States, 2006. Prev Med 2008; 46: 445-50.

8. NAKAZAKI C,NODA A,KOIKE Y, YAMADA S,
MUROHARA T, OZAKI N: Association of in-
somnia and short sleep duration with athero-
sclerosis risk in the elderly. Am J Hypertens
2012;25: 1149-55.

9. LIU YL, SZKLO M, DAVIDSON KW, BATHON
JM, GILES JT: Differential association of psy-
chosocial comorbidities with subclinical ath-
erosclerosis in rheumatoid arthritis. Arthritis
Care Res 2015; 67: 1335-44.

10. KARAGEORGAS T, FRAGIOUDAKI S, NEZOS
A,KARAISKOS D, MOUTSOPOULOS HM, MA-
VRAGANI CP: Fatigue in primary Sjogren’s
syndrome: clinical, laboratory, psychomet-
ric, and biologic associations. Arthritis Care
Res 2016; 68: 123-31.

11. VITALI C, BOMBARDIERI S,JONSSONR et al.:
Classification criteria for Sjogren’s syndrome:
arevised version of the European criteria pro-
posed by the American-European Consensus
Group. Ann Rheum Dis 2002; 61: 554-8.

12. SCHWARTZ S, McDOWELL ANDERSON W,
COLE SR, CORNONI-HUNTLEY J, HAYS JC,
BLAZER D: Insomnia and heart disease: a re-
view of epidemiologic studies. J Psychosom
Res 1999; 47: 313-33.

13. TOBALDINI E, COSTANTINO G, SOLBIATI M
et al.: Sleep, sleep deprivation, autonomic
nervous system and cardiovascular diseases.
Neurosci Biobehav Rev 2016;

14. MEZICK EJ, HALL M, MATTHEWS KA: Are
sleep and depression independent or over-
lapping risk factors for cardiometabolic dis-
ease? Sleep Med Rev 2011; 15: 51-63.

15. SHEN C-C, YANG AC, KUO BI-T, TSAI S-J:
Risk of psychiatric disorders following
primary Sjogren syndrome: a nationwide
population-based retrospective cohort study.
J Rheumatol 2015; 42: 1203-8.

Clinical and Experimental Rheumatology 2018



