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ABSTRACT. Objective. Primary Sjogren syndrome (pSS) is a chronic autoimmune disease. A clear temporal causal

relationship between pSS and psychiatric disorders has not been well established. We used a
nationwide population-based retrospective cohort study to explore the relationship between pSS and
the subsequent development of psychiatric disorders.

Methods. We identified subjects who were newly diagnosed with pSS between January 1, 2000, and
December 31,2008, in the Taiwan National Health Insurance (NHI) Research Database. A comparison
cohort was constructed for patients without pSS. There were 2686 patients with pSS and 10,744
matched controls observed until diagnosed with psychiatric disorders or until death, withdrawal from
the NHI system, or December 31, 2009. The Institutional Review Board of Taipei Veterans General
Hospital approved this study (2012-12-013BC).

Results. The adjusted HR of depressive disorder, anxiety disorder, and sleep disorder in subjects with
pSS were significantly higher at 1.829, 1.856, and 1.967 than those of the controls during the followup.
We found that pSS might increase the risk of subsequent newly diagnosed depressive disorder, anxiety
disorder, and sleep disorder that may impair life quality.

Conclusion. Our findings highlight the need for psychiatric evaluation and intervention for patients
with pSS. (First Release May 15 2015; J Rheumatol 2015;42:1203-8; doi:10.3899/jrheum.141361)

Key Indexing Terms:
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Primary Sjogren syndrome (pSS) is a systemic autoimmune
disease characterized by chronic inflammation and lympho-
cytic infiltration of exocrine glands that results in dry eyes
(xerophthalmia) and dry mouth (xerostomia)!-2. Its estimated
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prevalence varies between 0.5% and 1% of the general
population®. The disease is associated with a high prevalence
in women, and although it can develop at any age, it is most
prevalent after age 40'-2. In addition to the dry eyes and dry
mouth that characterize pSS, arthralgia, myalgia, interstitial
nephritis, and interstitial pneumonitis are also commonly
found in subjects with pSS!2.

Chronic diseases are usually accompanied by psycho-
logical abnormalities®. Further, symptoms of dry burning
mouth have been associated with depression and anxiety®.
However, there is a limited number of published studies on
the epidemiology of psychiatric comorbidity in patients with
SS. In 1994, Utset, et al investigated depressive symptoms
in 349 patients with systemic lupus erythematosus (SLE)>.
They found patients with secondary SS who had an adjusted
OR of 2.97 for depressive symptoms and suggested that
depression in patients with SLE does not occur simply as a
response to social stresses and may be a manifestation of
autoimmune disease in some patients®. In a cross-sectional
study of 80 adult UK subjects (40 diagnosed with pSS and
40 controls with no history of chronic illness), patients with
PSS appeared to be at increased risk from clinical depression,
but not anxiety®. Regarding a study with a questionnaire [the
Hospital Anxiety and Depression Scale (HADS)], it was
found that the patients with pSS had a significantly higher
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scoring rate for “possible” clinical anxiety (48%) and for
“possible” clinical depression (32%) compared with
reference groups’. In a nationwide population-based study of
comorbidity profiles among patients with pSS in Taiwan, it
was found that patients with pSS had a higher OR of mental
illness, including depression (OR 2.57) and psychoses (OR
2.15), than the comparison group®. Comorbid depression in
subjects with pSS has been reported to lead to functional
impairment, decreased quality of life?-!0-11, fatigue!?, and
work disability!3-14.

Although the above-mentioned research has provided
insight into the association between pSS and comorbid
psychiatric disorders, most of these study results are based
on psychiatric ratings rather than diagnosis by a psychiatrist,
or based on cross-sectional study design and lack a longitu-
dinal perspective. Further, the small sample size of most of
the above studies prevents generalization of the findings. In
response to the lack of longitudinal studies concerning the
association between pSS and the subsequent risk of psychi-
atric disorders, and based on the hypothesis that pSS might
convey a higher risk for developing subsequent psychiatric
disorders, we designed a nationwide population-based retro-
spective cohort study to investigate the possible link between
these 2 illnesses.

MATERIALS AND METHODS

Data sources. Instituted in 1995, the National Health Insurance (NHI)
program is a mandatory health insurance program that offers comprehensive
medical care coverage, including outpatient, inpatient, emergency, and tradi-
tional Chinese medicine to all residents of Taiwan, with a coverage rate of
up to 98%13. The NHI Research Database (NHIRD) contains comprehensive
information regarding clinical visits, including prescription details and
diagnostic codes based on the A code and International Classification of
Diseases, 9th ed, Clinical Modification (ICD-9-CM). The NHIRD is
managed by the National Health Research Institutes (NHRI), and confiden-
tiality is maintained according to the directives of the Bureau of NHI. The
data source for our study was the Longitudinal Health Insurance Database
2005 (LHID 2005), which is a dataset released by the NHRI that contains
all original claims data for 1 million randomly selected beneficiaries in the
2005 Registry of Beneficiaries.

Ethics statement. The Institutional Review Board of Taipei Veterans General
Hospital approved our study (2012-12-013BC). Written consent from the
study patients was not obtained because the NHI dataset consists of
de-identified secondary data for research purposes and the Institutional
Review Board of Taipei Veterans General Hospital issued a formal written
waiver for the need for consent.

Study population. Using data extracted from the LHID 2005, we conducted
a retrospective cohort study of patients who were newly diagnosed with pSS
(ICD-9-CM code: 710.2) between January 1,2000, and December 31, 2008.
The diagnoses were considered reliable because the features of dryness of
the eyes and mouth and blood antibody testing (such as antinuclear
antibodies) were required for initial diagnosis of pSS in Taiwan. To further
assure validity of diagnosis and patient homogeneity, we selected only
patients who had at least 2 consensus pSS diagnoses for the study group'®.
We excluded patients who were diagnosed with pSS between January 1,
1996, and December 31, 1999. We also excluded patients who were
diagnosed with psychiatric disorders (A codes: A210-A219; ICD-9-CM
codes: 290-319) before they were diagnosed with pSS. For each patient with
pSS included in the final cohort, 4 age- and sex-matched control patients

without psychiatric disorder were randomly selected from the LHID 2005.
All patients with pSS and control patients were observed until diagnosed
with schizophrenia (ICD-9-CM code: 295), depressive disorder (ICD-9-CM
codes: 296.2, 296.3, 300.4, and 311), bipolar disorder (ICD-9-CM codes:
296.0,296.1,296.4,296.5,296.6,296.7,296.8,296.80, and 296.89), anxiety
disorder (ICD-9-CM codes: 300.0,300.2,300.3, 308.3, and 309.81), or sleep
disorder (ICD-9-CM codes: 780.5, 307 4; excluding 780.51,780.53,780.57)
by a psychiatrist, or until death, withdrawal from the NHI system, or
December 31, 2009. The primary clinical outcomes assessed were psychia-
trist-diagnosed schizophrenia, depressive disorder, bipolar disorder, anxiety
disorder, and sleep disorder.

Statistical analysis. The incidence of newly diagnosed schizophrenia,
depressive disorder, bipolar disorder, anxiety disorder, or sleep disorder in
the patients with pSS and control patients was calculated, and independent
Student t tests and chi-square tests were conducted to examine the differ-
ences in the characteristics between the patients with pSS and control
patients. To investigate potential surveillance bias, subgroups were stratified
according to the duration since pSS diagnosis. A Cox proportional hazards
regression model was constructed to calculate the HR of schizophrenia,
depressive disorder, bipolar disorder, anxiety disorder, and sleep disorder of
the pSS cohort and control cohort. We also tested the proportionality of
hazards in our work by using the Scaled Schoenfeld Residuals test.

SAS statistical software for Windows, Version 9.3 (SAS Institute) was
used for data extraction, computation, linkage, processing, and sampling.
All other statistical analyses were performed using the SPSS statistical
software for Windows, Version 20 (IBM). The results of comparisons with
a p value less than 0.05 were considered to indicate a statistically significant
relationship.

RESULTS

Our study sample was composed of 2686 patients with pSS
(28.3% men) and 10,744 control patients without pSS. The
comparisons of demographic and clinical variables between
the patients with pSS and control patients are presented in
Table 1. The median age of the patients with pSS was 45.31
years [interquartile range (IQR) 32.99-57.98] and the median
followup duration was 4.70 years (IQR 2.93-7.17).

During the followup period, 215 patients with pSS
(8.00%) and 475 control patients (4.42%) were diagnosed
with psychiatric disorders (p < 0.001). The most common
subsequent psychiatric disorders in patients with pSS were
depressive disorder in 85 patients (3.2%), anxiety disorder in
67 patients (2.5%), and sleep disorder in 55 patients (2.0%).
Overall, significantly higher incidences of depressive
disorder (p < 0.001) and anxiety disorder (p < 0.001) were
observed in patients with pSS than in the control patients.

In addition, a Cox proportional hazards regression analysis
was conducted to calculate the HR of the newly diagnosed
psychiatric disorders for the patients with pSS compared with
the matched controls (Table 2). The results indicated that
patients with pSS exhibited a markedly higher risk for sub-
sequent depressive disorder (adjusted HR 1.829, 95% CI
1.400-2.391), anxiety disorder (adjusted HR 1.856,95% CI
1.384-2.489), and sleep disorder (adjusted HR 1.967, 95%
CI 1.405-2.754) after adjusting for age, sex, comorbidities,
urbanization, and monthly income. The results of testing the
proportionality of hazards in our work showed that there was
no evidence that the proportional hazards assumption was
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Table 1. Characteristics of patients with pSS and control subjects. Values are n (%) unless otherwise specified.

Characteristics pSS, n =2686 Control, n = 10,744 p

Age, yrs, median (IQR)
Age distribution

4531 (32.99-57.98) 45.26 (32.93-57.99) 0.996

20-39 1068 (39.8) 4272 (39.8) 0.946
40-59 1030 (38.3) 4120 (38.3)
> 60 588 (21.9) 2352 (21.9)

Sex
Male 760 (28.3) 3040 (28.3) >0.999
Female 1926 (71.7) 7704 (71.7)

Income
Low 1098 (40.9) 5194 (48.3) <0.001*
Medium 1050 (39.1) 4175 (38.9)
High 538 (20.0) 1375 (12.8)

Degree of urbanization
Urban 1695 (63.1) 6729 (62.6) 0.170
Suburban 754 (28.1) 3152 (29.3)
Rural 199 (74) 863 (8.0)

Comorbidities
Hypertension 517 (19.2) 1916 (17.8) 0.092
Diabetes mellitus 348 (13.0) 1138 (10.6) 0.001*
Dyslipidemia 499 (18.6) 1341 (12.5) <0.001*
Coronary artery disease 22 (0.8) 71 (0.7) 0.367
Congestive heart failure 66 (2.2) 202 (1.9) 0.241
Chronic pulmonary disease 431 (16.0) 1031 (9.6) 0.001*
Malignancy 58 (2.2) 193 (1.8) 0.231

Followup, yrs, median (IQR) 4.70 (2.93-7.17) 4.70 (2.93-0.17) 0.866
Newly diagnosed psychiatric disorders 215 (8.00) 475 (44) <0.001*
Schizophrenia 2(0.1) 24 (0.2) 0.143
Bipolar disorder 6(0.2) 15 (0.1) 0.409
Depressive disorder 85(3.2) 174 (1.6) <0.001*
Anxiety disorder 67 (2.5) 145 (1.3) <0.001*
Sleep disorder 55(2.0) 117 (1.1) <0.001*

* Statistical significance. pSS: primary Sjogren syndrome; IQR: interquartile range.

Table 2. HR of time until psychiatric disorders between patients with pSS
and control subjects during a 10-year followup period.

Psychiatric Disorders Crude HR (95% CI)  Adjusted HR (95% CI)*

0.334 (0.079-1.412)
1.603 (0.622-4.133)
1.982 (1.529-2.569)%*
1.861 (1.393-2.486)%*
1.980 (1.430-2.742)%*

0.370 (0.087-1.579)
1.886 (0.726-4.902)
1.829 (1.400-2.391)%*
1.856 (1.384-2.489)%+
1.967 (1.405-2.754)%+

Schizophrenia
Bipolar disorder
Depressive disorder
Anxiety disorder
Sleep disorder

* Adjusted for age, sex, hypertension, diabetes mellitus, dyslipidemia,
coronary artery disease, congestive heart failure, chronic pulmonary disease,
malignancy, urbanization, and income. ** Statistical significance. pSS:
primary Sjogren syndrome.

violated in any Cox regression model in our study (supple-
mentary table available from the authors on request).
Further, a subanalysis based on the duration of followup
revealed that the risk of newly diagnosed depressive disorder
and sleep disorder became significantly elevated only
between the first and the fifth year following a pSS diagnosis.
On the other hand, the risk of newly diagnosed anxiety
disorder increased not only within the first year, but also

between the first and the fifth year following a pSS diagnosis.
The results of the subanalysis are summarized in Table 3.

Finally, we performed a Cox proportional hazards regres-
sion model to identify variables that predicted psychiatric
disorders in patients with pSS. The results showed that age,
sex, and comorbidities were not significant prognostic factors
for psychiatric disorders in patients with pSS (data not
shown).

DISCUSSION

In the present study, patients with pSS had an increased risk
of developing depression, anxiety, and sleep disorders
compared with age- and sex-matched controls. Further, our
analysis showed that diabetes mellitus, dyslipidemia, and
chronic pulmonary disease were more prevalent in patients
with pSS than in patients without pSS (Table 1), which is
consistent with the results of previous studies®!7-18, strength-
ening the reliability of our findings.

Several studies have confirmed that depression is a
common comorbidity in patients with pSS3-¢-78, However,
most of the studies used rating scales for depression evalu-
ation. In addition, little empirical evidence has been found to
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Table 3. Number of newly diagnosed depressive and anxiety disorders between patients with pSS and control

subjects, stratified by followup duration.

Followup Patients with pSS Patients without pSS RR (95% CI)
Duration, Yr No. Depressive Per 1000 No. Depressive ~ Per 1000

Disorders Person-Yrs Disorders Person-Yrs
Overall 85 6.39 174 323 1.98 (1.51-2.58)*
0-1 12 448 22 2.05 2.19 (0.99-4.61)
1-5 55 5.29 102 242 2.18 (1.54-3.05)*
=5 18 1.35 50 093 1.46 (0.80-2.54)

No. Anxiety Per 1000 No. Anxiety Per 1000

Disorders Person-Yrs Disorders Person-Yrs
Overall 67 5.00 145 2.69 1.86 (1.37-2.50)*
0-1 10 3.73 16 1.49 2.50 (1.02-5.88)*
1-5 44 421 92 2.19 1.93 (1.31-2.79)*
=5 13 097 37 0.69 1.41(0.69-2.72)

No. Sleep Per 1000 No. Sleep Per 1000

Disorders Person-Yrs Disorders Person-Yrs
Overall 55 4.10 117 2.16 1.89 (1.35-2.63)*
0-1 8 2.99 16 149 2.00 (0.74-4.96)
1-5 34 3.25 67 1.59 2.04 (1.31-3.13)*
=5 13 097 34 0.63 1.54 (0.75-3.00)

* Statistical significance. pSS: primary Sjogren syndrome; RR: risk ratio.

support a clearer association between the pSS and subsequent
depressive disorders. Our nationwide population-based retro-
spective cohort study using diagnosis by psychiatrists
indicated that, after adjusting for covariates, pSS subjects
have 1.829 times greater risk of developing depressive
disorder than the comparison cohort (Table 2). We speculate
that there are at least 4 plausible mechanisms for the
increased risk of subsequent depressive disorder in patients
with pSS. First, a study has demonstrated that patients with
pSS presented higher rates of general psychological distress
compared with SLE and healthy participants'®. In addition,
a higher number of patients with pSS reported distinct
personality traits (neuroticism, psychoticism, and obses-
siveness) that make it harder to manage stress2°. Both high
levels of psychological distress and distinct pattern of person-
ality traits may have potential involvement in depression
development in pSS subjects. Second, in some cases it is
likely that depression is mediated by the physical discomfort
of pSS. In a study of 90 patients with pSS, there was a signifi-
cant correlation between the intensity of oral dryness and the
quality of anxiety and depression measured by the depres-
sion-screening tools (HADS)2!. Third, pSS and depression
may share the common immune/inflammation dysfunction.
Evidence indicated that immune/inflammation was a
mediating pathway to both risk and neuroprogression in
depression?223, Current knowledge suggests that the
interplay between genetic, environmental, hormonal, and
neuropsychological factors underlies the pSS pathogenesis,
leading to initiation and perpetuation of aberrant
immune/inflammatory responsesZ. In a recent report, it was
found that the surface expression of P2X7R, which has an
important role in inflammation and immunity, on peripheral

blood mononuclear cells was significantly higher in patients
with anxiety/depression than in patients without anxiety/
depression?*. In addition, a study in patients with pSS showed
a higher proportion of patients with depression than patients
without depression had serum antibody directed against
N-methyl-D-aspartate receptor subtype NR2 levels above the
cutoff value?S. Fourth, previous studies have found an
increased frequency of central nervous system white matter
lesions (WML) in patients with pSS2°. There is also growing
evidence linking WML to depression?’. The increased brain
WML in patients with pSS may build up the subsequent
depression.

In our study, patients with pSS were found to have 1.967
times greater risk of sleep disorder than the comparison
cohort. Sleep disturbance has been found in the patients with
pSS, with delayed sleep onset and excessive daytime
sleepiness?8-2%. Moderate or severe sleep disturbances were
reported by 49 out of 65 patients with pSS (75%)3°. However,
the study found that the sleep disturbances were not
associated with any clinical or laboratory variables in pSS
subjects. Overnight polysomnography has demonstrated that
patients with pSS had increased obstructive sleep apnea®® that
may explain part of the sleep disturbance in such patients.

Increased depression, anxiety, and sleep disorder in pSS
subjects could be a surveillance bias3! because patients with
pSS are likely to exhibit a higher frequency of outpatient
visits than the general population, leading to an earlier
diagnosis of psychiatric disorders. To exclude this possibility,
we conducted a subgroup analysis stratified according to the
duration between the diagnosis of pSS and new-onset psychi-
atric disorders. The results indicated that incident depressive
disorder, anxiety disorder, and sleep disorder were still
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increased after the first year after a diagnosis of pSS.
Therefore the increased risk of depressive disorder, anxiety
disorder, and sleep disorder in patients with pSS in our
current study was not attributable to surveillance bias.

In a nationwide population-based study of comorbidity
profiles among patients with pSS in Taiwan, it was found that
patients with pSS had higher psychotic disorder comorbidity
than patients without pSS®. However, in our nationwide
population-based study in Taiwan, no significantly increased
risk of subsequent schizophrenia was observed after a
diagnosis of pSS. The discrepancy between the 2 nationwide
population-based studies in Taiwan may come from the
difference in study design (retrospective cohort study vs
cross-sectional study), and psychiatric diagnosis [ICD-9-CM
codes for schizophrenia (295) vs the Elixhauser Comorbidity
Index for psychosis (295-298,299.1)].

The strength of our study is the use of a population-based
dataset with enrollment of a large number of subjects that
enabled us to trace the subsequent risk of psychiatric
disorders in pSS subjects and controls. Further, the diagnoses
of pSS and psychiatric disorders were done by specialists. A
widespread skepticism prevails regarding the validity of
diagnostic coding in medical claims, but previous epidemio-
logical studies conducted with LHID have revealed results
consistent with population-based surveys for several condi-
tions32. Finally, our study design included an unbiased partici-
pant selection process. Because participation in NHI is
mandatory and all residents of Taiwan can access healthcare
with low copayments, referral biases are low and followup
compliance is high.

Certain limitations to our findings should, however, be
considered. First, some patient information that may
influence the risk of psychiatric disorders, such as medica-
tion, alcohol consumption, disease severity, and family
history of psychiatric diseases, was not available for analysis.
Thus, we were unable to control for these potentially
confounding factors. Second, the severity and patterns of
psychosocial stresses were unclear; these stresses might be
related to other causes of psychiatric disorders after newly
diagnosed pSS. Third, the diagnoses of pSS were identified
using the ICD-9 codes from the database, and its prevalence
may be underestimated because only subjects seeking
medical evaluation could be identified, but this would most
likely result in an underestimate of the association between
pSS and psychiatric disorders. Finally, the data we obtained
on pSS and psychiatric disorder diagnoses were highly
reliable, and the diagnoses in NHI claims were primarily for
administrative billing and did not undergo verification for
scientific purposes. In studies using NHIRD, it was not clear
how the diagnostic classification was performed. Therefore,
the diagnostic accuracy could not be ascertained.

This nationwide population-based retrospective cohort
study provides an initial glimpse into the development of
psychiatric disorders after pSS diagnosis. Because affective

conditions in pSS subjects are treatable conditions33-** and

have great effect on life quality, it is important to appropri-
ately screen for and adequately treat these psychiatric
disorders in this population, starting at disease onset.
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