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Abstract We studied 217 patients with connective tissue
disease (CTD), comprising 55 patients with primary
Sjogren’s syndrome (SS), 34 with secondary SS, and 128
without SS. Psychiatric manifestations were investigated
using three questionnaires: the Arthritis Impact Measure-
ment Scale 2 (AIMS2), the Cornell Medical Index (CMI),
and the Beck Depression Inventory (BDI). Stratified analy-
sis revealed that the frequency of a neurotic state (levels
III + IV in CMI) in both primary SS patients (53%; 29%
+ 24%) and secondary SS patients (67%; 41% + 26%) was
significantly greater than in CTD patients without SS (34%;
20% + 14%) (P < 0.05 and P < 0.001, respectively). The
median and Q1-Q3 BDI scores in secondary SS patients
(7.5 and 4.0-20.0) were significantly higher than those in
CTD patients without SS (5.0 and 1.0-10.0) (P < 0.05).
Neither the frequency of a neurotic state nor the BDI score
differed significantly between patients with primary SS
and those with secondary SS. Regression analysis showed
significant correlations between the AIMS2 level-of-tension
scale and CMI classifications (rs = 0.676, P < 0.001), and
between the AIMS2 mood scale and BDI score (rs = 0.679,
P < 0.001). SS should always be borne in mind when pa-
tients with sicca syndrome and multifarious psychiatric
complaints are examined.
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Introduction

Sjogren’s syndrome (SS) is a multisystem autoimmune dis-
order, and has been estimated to be the second commonest
connective tissue disorder after rheumatoid arthritis (RA).!
It is reported that the syndrome occurs most frequently in
middle-aged women, and affects between 2% and 5% of the
adult population over 55 years of age.” SS has been classified
into primary SS, which is not associated with other forms
of connective tissue disease (CTD), and secondary SS, in
which RA, systemic lupus erythematosus (SLE), or some
other autoimmune disorder is present.’ It is estimated that
about half of all cases of SS may be secondary SS, usually
associated with RA.* However, the prevalence of primary
SS in the general population is virtually unknown.’

Sjogren’s syndrome is a chronic autoimmune exocrino-
pathy. Its characteristic symptoms, xerophthalmia and xe-
rostomia, result from destructive mononuclear infiltration of
the lacrimal and salivary glands, respectively. Recently,
medical interest has focused on the variable clinical picture
of SS. It has been found that patients exhibit a wide spectrum
of extraglandular features that may occur as a result
of lymphoid infiltration of the lung, kidney, skin, thyroid
gland, stomach, liver, or muscle. Neuropsychiatric involve-
ment in SS patients has increasingly been reported.®"
Neurological manifestations include seizure disorders,"”
aseptic meningoencephalitis," symptoms mimicking mul-
tiple sclerosis,”" progressive dementia,'”'® and neuropathy."

The first study of psychiatric manifestations associated
with primary SS showed that the commonest psychiatric
presentation was a hysteroid-dysphoric state.® A subse-
quent study found that anxiety, depressive moods and per-
sonality structure disorders were also psychiatric features
of primary SS." Moreover, patients with secondary SS with
SLE were reported to have a tendency to develop depres-
sive symptoms."” However, there has never been a study
comparing psychiatric involvement between patients with
primary and secondary SS.

This is the first report to assess and compare psychiatric
manifestations in patients with primary and secondary SS.
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We used three types of questionnaire administered to three
groups of patients: those with primary SS, those with sec-
ondary SS, and those with CTD without SS.

Materials and methods
Patients

We randomly selected 274 CTD patients, aged between
15 and 75 years, who were followed at the Division of
Rheumatology, International Medical Center of Japan,
from January to April 1998. We distributed three types of
questionnaire to each patient: the Cornell Medical Index
(CMI)," the Beck Depression Inventory (BDI),” and the
Arthritis Impact Measurement Scale 2 (AIMS2).” The pa-
tients were fully informed and consented to participate. We
received 217 returns by hand or mail, giving a response rate
of 79%. These included answers from 11 inpatients. The
Medical Ethics Committee of the International Medical
Center of Japan approved this study.

Table 1 shows the demographic data of the patients from
each of the three disease groups (primary SS, secondary SS,
and CTD without SS), and the specific diagnosis for each
patient with secondary SS and CTD without SS. RA is the
most frequent disease associated with both of these groups.
A diagnosis of SS was based on the patient fulfilling four of
the six diagnostic criteria for SS established by a multicenter
European study” chart review. Each diagnosis of SLE, RA,
or systemic sclerosis (SSc) was made according to the
American College of Rheumatology criteria.”** Polymyosi-
tis/dermatomyositis (PM/DM) was diagnosed according to
Bohan’s criteria,” and mixed connective tissue disease
(MCTD) was diagnosed according to Kasukawa’s criteria.*®
The average age of the patients with SLE, RA, SSc, PM/
DM, overlap syndrome (OL)/MCTD, and other diseases
was 43.4 = 10.5 years, 59.2 £ 9.8 years, 54.8 = 11.0 years,
51.0 = 16.5 years, 49.5 = 12.4 years, and 53.8 = 10.9 years
(mean = SD), respectively. In addition, of the 217 study
participants, 155 were married (not separated), 23 were
divorced or widowed, 29 had never been married, and 10
were of unknown mautal status.

Questionnaires

The CMI is composed of a 144-item somatic symptom
questionnaire and a 51-item psychiatric symptom question-
naire."® We used a Japanese translation of the CML> ™ in
which patients are classified into four levels based on
Fukamachi’s criteria.”” Level I represents “diagnosed as
normal,” level II is “provisionally diagnosed as normal,”
level 111 is “provisionally diagnosed as neurotic,” and level
IV is “diagnosed as neurotic.” Levels III and IV are re-
ferred to as neurotic states. We adopted the CMI transla-
tion because it is widely used for screening people with a
tendency to be neurotic, and it has been confirmed that this
version is reliable for the Japanese population.”

The BDI is one of the most widely used self-
administered scales, not only for assessing the intensity of
depression in psychiatrically diagnosed patients, but also for
detecting depression in normal populations and determin-
ing the severity of depressive symptoms. Confidence in this
scale has been established for screening people in a depres-
sive state."” Subjects are asked to rate 21 items from 0 to 3
according to how they felt at the time. The normal score is
0-13, mild to moderate depression is 14-24, and severe
depression is 25-62. We employed the Japanese translation
because it is known to be reliable.”

The AIMS, published in 1980, was one of the first ques-
tionnaires designed specifically for the purpose of assessing
health states in subjects with rheumatic disease.”” The
AIMS scale items were later revised, and three new scales
were added to evaluate arm function, work, and social sup-
port. Sections were also added to assess satisfaction with
function, attribution of problems to arthritis, and self-
designation of priority regions for improvement. The new
instrument, published in 1992, was called AIMS2.” We used
a Japanese translation whose validity and reliability were
reported to be comparable to those of the original.”> AIMS2
contains 12 scales: mobility, walking and bending, hand and
finger function, arm function, self-care, household tasks,
social activities, support from family and friends, arthritis
pain, work, level of tension, and mood (Table 2). The scores
are rated from O (worst) to 10 (best). AIMS2 is considered
to be an excellent test because it can estimate the physical,
social, and psychiatric aspects of the quality of life (QOL) of

Table 1. Demographic data of the patients included in this study, and diagnoses of those with connective tissue diseases (CTD) other than, or in

addition to, Sjogren’s syndrome (SS)

Groups Patient Men/ Age (years) Other CTD: number of patients with
number women
Mean = SD Median SLE RA SSc PM/DM OL/MCTD Others”
Primary SS 55 0/55 61.5 = 84 62 - - - - - -
Secondary SS 34 1/33 592 +74 61 8 (24)° 15 (44) 5(15) 309 309 0 (0)
CTD without SS 128 25/103 50.1 = 13.1 51 46 (36) 47 (37) 6 (5) 5(4) 9(7) 15 (12)

*Others consisted of one patient with polyarteritis nodosa, five patients with Takayasu arteritis, three patients with Behcet’s disease, one patient
with discoid lupus erythematosus, four patients with polymyalgia rheumatica, and one patient with Wegener granulomatosis

®Percentage are given in parentheses

SLE, systemic lupus erythematosus; RA, rheumatoid arthritis; SSc, systemic sclerosis; PM/DM, polymyositis/dermatomyositis; OL, overlap

syndrome; MCTD, mixed connective tissue disease



a patient. To confirm the validity of the two psychiatric
scales CMI and BDI, whose reliabilities have been con-
firmed, we investigated the relationships between these and
the AIMS?2 scale for assessing level of tension and mood.

Statistical analysis

Data are expressed as median and mean *= SD. The data
were analyzed with a statistical software package (StatFlex;
ViewFlex, Tokyo, Japan), the Mann-Whitney U-test,

Table 2. Correlation of Cornell Medical Index (CMI) classification
grade with AIMS2 scales among all CTD patients by univariate and
multivariate regression

CMI
Spearman’s Multiple
correlation correlation
coefficient coefficient
BDI 0.646%** -
AIMS?2 scale
1 Mobility level 0.544%** 0.225%*
2 Walking and bending 0.456%** 0.070
3 Hand and finger function 0.322%** 0.051
4 Arm function 0.3407%%* -0.121
5 Self-care 0.4907%** 0.003
6 Household tasks 0.468%#* -0.029
7 Social activities 0.236%%* —0.004
8 Support from family and friends 0.323%#* 0.111%*
9 Arthritis pain 0.323%%* 0.012
10 Work 0.527%%* 0.126%*
11 Level of tension 0.676%** -
12 Mood 0.618%** -

*P < 0.05; #* P < 0.01; *** P < 0.001 (n = 217)

Fig. 1. Cornell Medical Index
(CMI) classifications based on
Fukamachi’s criteria of groups of
patients with primary Sjogren’s
syndrome (SS) (n = 55),
secondary SS (n = 34), and
connective tissue disease (CTD)
without SS (n = 128). Levels III
and IV are referred to as
neurotic states
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Spearman’s rank correlation, the ¥ test, and multiple re-
gression analysis. Differences at P < 0.05 were considered
to be statistically significant.

40
34%

I 13%

20 [

Results
Stratified analysis

The average age of all the patients was 54.4 + 12.4 years
(mean * SD). A neurotic state (level III + level IV on the
CMI) was observed in 44% (25% + 19%) of patients, and
the median (Q1-Q3) BDI score was 6.0 (2.5-11.0). The
median (Q1-Q3) AIMS2 level of tension was 2.5 (0.5-4.5),
and the median (Q1-Q3) AIMS2 mood scale was 2.0 (1.0
4.0).

The results for each group (primary SS, secondary SS,
and CTD without SS) were as follows: a neurotic state (level
IIT + level IV on the CMI) was observed in 53% (29% +
24%) of patients with primary SS, 67% (41% + 26%) of
patients with secondary SS, and 34% (20% + 14%) of CTD
patients without SS. The frequency of a neurotic state in
both primary and secondary SS patients was significantly
greater than in CTD patients without SS (P < 0.05 and P <
0.001 by y* test, respectively; Fig. 1). The frequency of a
neurotic state did not differ significantly between patients
with primary SS and those with secondary SS.

The median (Q1-Q3) AIMS?2 levels of tension were 2.5
(1.0-5.0) in patients with primary SS, 3.8 (1.5-5.0) in pa-
tients with secondary SS, and 2.0 (0.5-4.5) in CTD patients
without SS. The median level of tension in secondary SS
patients was significantly higher than that in CTD patients

31%

18%
| 15%

35%

Primary SS

Secondary SS CTD without SS

[] 1 :Normal

] m:Provisional ly Neurotic Bl IV:Neurotic

[] O:Provisionally Normal
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Fig. 2. Beck Depression
Inventory (BDI) scores in groups 40 - ®
of patients with primary SS (n = .
55), secondary SS (n = 34), and 3
CTD without SS (n = 128). °
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without SS (P < 0.05 by Mann—Whitney U-test). The
median level of tension in primary SS patients was slightly
higher than that in CTD patients without SS, but this was
not statistically significant.

The median (Q1-Q3) BDI scores were 6.0 (2.3-9.0) in
patients with primary SS, 7.5 (4.0-20.0) in patients with
secondary SS, and 5.0 (1.0-10.0) in CTD patients without
SS. The median BDI score in secondary SS patients was
significantly higher than that in CTD patients without SS (P
< 0.05 by Mann—Whitney U-test; Fig. 2). The score in pri-
mary SS patients (6.0 and 2.3-9.0) tended to be higher than
that in CTD patients without SS, but this was not statisti-
cally significant. The score did not differ significantly be-
tween patients with primary SS and those with secondary
SS.

The median (Q1-Q3) AIMS2 mood scales were 2.0 (1.0-
4.0) in patients with primary SS, 3.7 (0.5-6.3) in patients
with secondary SS, and 2.0 (1.0-4.0) in CTD patients with-
out SS. The median mood scale in secondary SS patients
was significantly higher than that in CTD patients without
SS (P < 0.05 by Mann—-Whitney U-test).

Univariate and multivariate regression

To assess the usefulness of AIMS?2 in evaluating the psychi-
atric aspects of CTD, we used univariate and multivariate
regression analysis within individual CTD patients with
CMI classifications, BDI scores, and AIMS2 scales. The
AIMS?2 level-of-tension scale, which measured the ten-
dency to be in a neurotic state, was positively associated
with the CMI classification (rs = 0.676, P < 0.001 by
Spearman’s rank correlation test; Table 2, Fig. 3). The
AIMS?2 mood scale, which measured the tendency to be in
a depressive state, was significantly associated with the BDI
score (rs = 0.679, P < 0.001; Table 3, Fig. 4). In addition, the
AIMS?2 level-of-tension scale was highly correlated with the
AIMS2 mood scale (rs = 0.795, P < 0.001; data not shown).

SS Without SS

Table 3. Correlation of Beck Depression Inventory (BDI) scores and
AIMS?2 scales among all CTD patients by univariate and multivariate
regression

BDI
Spearman’s Multiple
correlation correlation
coefficient coefficient
CMI 0.646%%* -
AIMS2
1 Mobility level 0.488%** 0.182*
2 Walking and bending 0.4527%*%* 0.065
3 Hand and finger function 0.373%%* 0.114
4 Arm function 0.377%%* 0.023
5 Self-care 0.500%3#:* —0.094
6 Household tasks 0.483%#%*%* —0.007
7 Social activities 0.305%3#:* 0.023
8 Support from family and friends 0.380%** 0.177%*
9 Arthritis pain 0.255%:#% —0.039
10 Work 0.474%%% 0.093
11 Level of tension 0.614%#:* -
12 Mood 0.679##* -

*P < 0.05; * P < 0.01; * P < 0.001 (n = 217)

Multiple regression analysis revealed that the CMI clas-
sification was positively associated with scales of mobility
level (P < 0.01), support from family (P < 0.05), and work
(P < 0.05) (Table 2). The BDI scores were also found to
correlate positively with scales of mobility level (P < 0.05)
and support from family (P < 0.01) (Table 3). To eliminate
the effects of psychiatric aspects, the level-of-tension and
mood scales were excluded from this analysis.

Discussion

In this study, we found that a neurotic state was associated
with both primary and secondary SS by the CMI classifica-
tion. The AIMS2 level-of-tension scale also confirmed the
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Fig. 3. Association of CMI
classification grade based on
Fukamachi’s criteria and AIMS2 L °
level-of-tension scale among
individual CTD patients by
Spearman’s rank correlation test
(n =217, rs = 0.676, P < 0.001)
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correlation of a neurotic state with secondary SS. Further-
more, we demonstrated a connection between a depressive
state and secondary SS using both the BDI score and the
AIMS2 mood scale.

With regard to the neurotic state of SS patients, there
have been several studies of psychiatric symptoms in pri-
mary SS patients.*'> However, this is the first report to
demonstrate an associated neurotic state even in patients
with secondary SS. Malinow et al.® reported that hysteroid—
dysphoric features and concurrent states of severe anxiety,

BDI

panic, somatization, dissociative episodes, hysterical per-
sonality, and cognitive abnormality were frequently seen in
patients with primary SS. They considered that these symp-
toms more closely fulfill the criteria of the American Psychi-
atric Association’s diagnostic and statistical manual (DSM
IIT)*® for “atypical depression” or “dysthymic disorder”
(depressive neurosis), than those of a “major depressive
episode” characteristic of bipolar or unipolar disease. Our
findings that a neurotic state was associated with primary SS
are compatible with theirs.
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Unspecified autoimmune derangements associated with
sicca syndrome might be linked to the neurotic state of
patients with either primary or secondary SS. We also dem-
onstrated the association of a depressive state with second-
ary SS. Since it was thought that the depressive state of
patients with secondary SS might be attributable to psychi-
atric overloading due to the presence of more than two
CTDs, we studied three patients with overlap syndrome
(OL). It was found that the three OL patients in this study
had BDI scores of 3, 15, and 20. The frequency of a depres-
sive state in SLE patients with SS (63%) was significantly
higher than that in SLE patients without SS (22%). In con-
trast, the frequency of a depressive state in RA patients
with SS (33%) was not significantly different from that in
RA patients without SS (15%) (data not shown). It is pos-
sible that the depressive tendency of patients with second-
ary SS might result from mental burdens, although more
data will be needed before a statistical analysis can be done.
Utset et al."” pointed out that SLE patients with SS showed
depressive symptoms. They suggested that depression
might be a manifestation of an autoimmune disease rather
than a response to social stress. In another study,
Barendregt et al.* found a significant positive correlation
between depression and dimensions of reduced motivation
and mental fatigue in patients with primary SS. They also
observed a negative correlation between general fatigue
and plasma noradrenaline, suggesting the involvement of
subclinical disturbances of the autonomic nervous system.
It remains to be clarified whether psychiatric overloading,
autoimmune mechanisms, or other factors could result in a
depressive state in secondary SS.

In relation to the association between age and depres-
sion, Wright et al.” reported that younger people with RA
were at higher risk of depression than their older counter-
parts. Nevertheless, in our study, univariate regression
showed no association between age and CMI classification,
BDI score, the AIMS2 level-of-tension scale, or the AIMS2
mood scale (data not shown). Therefore, we were unable
to demonstrate a relationship between age and psychiatric
disturbance.

We also investigated whether marital status was associ-
ated with mental state. Ward and Leigh.*® showed that
marriage was associated with a lower rate of progression of
functional disability in people with RA. In our study, we
found that divorced or widowed participants had a sig-
nificantly higher frequency of neuroticism on CMI than
married and unmarried participants (P < 0.05 by ¥’ test,
data not shown). The median BDI score, AIMS?2 level of
tension, and AIMS2 mood scales of divorced people were
higher than those of married and unmarried people
(P < 0.05 by Mann-Whitney U-test, data not shown).
Nevertheless, the rates of divorce or widowhood among
patients with primary SS, secondary SS, and CTDs without
SS (13%, 15%, and 9%, respectively) were not significantly
different by y* test. We therefore conclude that marital
status may not be associated with psychiatric disturbance in
SS patients.

Univariate analysis indicated that the AIMS2 level-of-
tension scale correlated positively with CMI classifications.

Multivariate analysis indicated that AIMS2 items such as
mobility level, support from the family, and work also cor-
related positively with CMI classifications. This indicates
that CTD patients who have complaints about mobility or
support from family or friends, or experience difficulty with
work, housework, or studying, tend to appear neurotic,
possibly due to frustration. The AIMS2 level-of-tension
scale might be useful for evaluating this tendency in CTD
patients.

Univariate analysis indicated that the AIMS2 mood
scale was also correlated positively with BDI score. Multi-
variate analysis indicated that mobility level and support
from the family also correlated positively with BDI score.
CTD patients who have difficulty in moving and receive less
support from family or friends seem to have a tendency to
develop a depressive state. This conclusion implies that sup-
port from others can prevent CTD patients developing de-
pression. Contrary to previous reports,'”” none of our CTD
patients who sensed intense arthralgia experienced depres-
sion, possibly because of differences in the study popula-
tions. The AIMS2 mood scale may also be useful for
evaluating this tendency in CTD patients.

Because we used self-administered scales in this study,
we diagnosed psychiatric dysfunction in each patient “indi-
rectly.” A correct evaluation would require professional
psychiatric examination of each patient. However, since
many CTD patients may not realize that they have mental
illness, they usually consult specialists in internal medicine,
rather than psychiatrists, and as a consequence such pa-
tients might not be diagnosed as having mental disorders.
We therefore consider it meaningful to use self-adminis-
tered scales for screening, because we can consult skilled
psychiatrists if the scales detect patients with psychiatric
dysfunction, and the quality of life of the patients may then
be improved.

Although SS is the second most common CTD after RA,
SS is easy to overlook if the physician does not consider it in
differential diagnosis. Various emotional complaints of pa-
tients with SS tend to be ignored, because psychiatric distur-
bance has been less well appreciated as a complication of
SS. Thus the diagnosis of SS should always be borne in mind
when examining patients with sicca syndrome and multifari-
ous psychiatric complaints.

At this time, the etiology of SS remains unclear. Malinow
et al.’® reported that postmortem examination of patients
with SS showed systemic vasculitis with vascular involve-
ment of the peripheral and central nervous system. They
suggested that vasculitis in the brain could cause the devel-
opment of psychiatric manifestations in SS patients and be
an extraglandular manifestation of SS. On the other hand,
as we describe above, a recent report has found negative
correlations between levels of noradrenaline and general
fatigue in patients with primary SS.** In addition, Johnson et
al.* found significantly lower ACTH and cortisol levels and
higher TSH levels in primary SS patients than in controls.
They found hypoactivity of the hypothalamic—pituitary—
adrenal axis in these patients. Therefore, it might be
hypothesized that disturbances in immune-neuroendocrine
mechanisms involving a range of neuroendocrine sub-



stances, such as catecholamines, neurotransmitters, cyto-
kines, and hormones, also play a role in developing
psychiatric dysfunction in SS patients.

Recently, medical interest has focused on the problems
of the QOL of CTD patients who are prone to recurrence
and have long bouts. However, research into the psychiatric
aspects of QOL has tended to lag far behind that on other
aspects (e.g., physical or social). When working with SS
patients, it is important to remove unnecessary anxiety and
ameliorate depression in order to improve their QOL. The
clinical application of questionnaires could help identify
CTD patients who may be helped by psychological inter-
vention. In addition, because the use of questionnaires is
relatively cost-effective, further research in this field with
improved questionnaires can be expected.

In conclusion, we have revealed a significant association
between a neurotic state and both primary and secondary
SS, and a significant association between a depressive state
and secondary SS. There is a need for further studies of the
pathoetiological mechanisms of the resulting psychiatric
manifestations and QOL in SS patients.
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