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Abstract
Objectives
The hampered ability to cry in patients with Sjogren’s syndrome may affect their ways of dealing with emotions. The aim
of this study was to examine differences in emotion processing and regulation between people with and without Sjogren’s
syndrome and correlations of emotion processing and regulation with mental well-being.

Methods
In 300 patients with primary Sjogren’s syndrome and 100 demographically matched control participants (mean age 56.8
years, 93% female), emotion processing (affect intensity and alexithymia, i.e. difficulty identifying and describing feelings),
emotion regulation (cognitive reappraisal, suppression and expression of emotions), and mental well-being were assessed.

Results
Criteria for clinical alexithymia applied to 22% of the patients and 12% of the control participants; patients had
significantly more difficulty identifying feelings than control participants. No other significant differences in emotion
processing and emotion regulation were found. In patients, the emotion processing styles affect intensity and alexithymia
(0.32<r<0.51) and the emotion regulation strategy suppression of emotions (r=0.13) significantly correlated with worse
mental well-being, which is about similar to control participants.

Conclusion
Processing and regulating emotions in patients with Sjogren’s syndrome does not deviate from normal with one exception:
a relatively large number of patients is alexithymic. As in the general population, in patients with Sjogren’s syndrome the
more intense and deficient processing and regulation of emotions is associated with worse mental well-being. This study
indicates that, except for selected patients, processing and regulation of emotions is not a key therapeutic issue for the
majority of patients with Sjogren’s syndrome.
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Introduction

Hallmark symptoms of the chronic au-
toimmune disorder Sjogren’s syndrome
are dryness of eyes (keratoconjuncivi-
tis sicca) and mouth (xerostomia) (1).
Many patients also experience disa-
bling fatigue and a reduced quality of
life (2-4). Sjogren’s syndrome is char-
acterised by lymphocytic infiltration of
exocrine glands. The resulting reduced
tear production may affect patients’
ability to cry (5-7). Crying is consid-
ered to have at least two functions in
dealing with emotions (8-10). Firstly,
it is a distress signal, i.e. a powerful
emotional expression that elicits atten-
tion and support from the social envi-
ronment. Secondly, it is an arousal-re-
duction mechanism that contributes to
psychological and physiological recov-
ery when experiencing distress. It is as
yet unexplored whether the hampered
ability to cry in patients with Sjogren’s
syndrome affected their ways of deal-
ing with emotions.

People employ “emotion processing
styles” and “emotion regulation strate-
gies” to deal with their emotions (11).
Emotion processing styles refer to rela-
tively automatic appraisals of events,
which determine the type and strength
of emotional experiences (12). Two
emotion processing styles are ‘“affect
intensity”, which is the strength with
which both positive and negative emo-
tions are experienced (12-14),and “alex-
ithymia”, which encompasses difficulty
identifying and describing feelings
and focusing on external events rather
than inner experiences (14, 15). Emo-
tion regulation strategies refer to the
intentional behaviours and thoughts by
which people influence or control when
and how specific emotions are experi-
enced and expressed (16). Three emo-
tion regulation strategies are “cognitive
reappraisal”, which is thinking about a
potentially emotion-eliciting situation
in a way that changes its emotional im-
pact (16), “suppression of emotions”,
which is the inhibition of outward signs
of inner feelings (17), and “expres-
sion of emotions”, which is the sharing
of inner feelings in both interpersonal
and intrapersonal forms (such as in a
diary) (18). Processing and regulating
emotions in patients with Sjogren’s
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syndrome has not been examined up to
now. Reduced tear production may have
changed patients’ ways of processing
emotions, because arousal-reduction
through crying is hampered. Moreover,
the ways of regulating emotions may
be changed because expressing distress
through crying is hindered. By compar-
ing emotion processing and regulation
of people with and without Sjogren’s
syndrome, it will be shown whether it
is worthwhile to therapeutically focus
on dealing with emotions in Sjogren’s
syndrome.

Emotion processing and emotion regu-
lation have been associated with mal-
adjustment to chronic diseases (19).
High affect intensity, alexithymia, and
suppression of emotions are considered
risk factors for psychological adjust-
ment (15, 17, 20, 21), whereas cogni-
tive reappraisal and expression of emo-
tions are found to be helpful (22-26).
These relations of emotion processing
and emotion regulation with adjust-
ment outcomes have been found in
various rheumatic diseases, such as
rheumatoid arthritis (27-29), systemic
lupus erythematosus (30) and fibromy-
algia (31,32), and are likely to be found
in patients with Sjogren’s syndrome. In
addition, it is possible that some ways
of processing and regulating emotions
are especially troublesome in patients
with Sjogren’s syndrome. Notably, pa-
tients who cannot use tears to express
emotions to their social environment
(the first function of crying) may spe-
cifically experience adjustment prob-
lems when they do not use other ways
of expressing emotions that may lead
to attention and support from others.
Moreover, having high affect inten-
sity may be especially troublesome in
patients with Sjogren’s syndrome, be-
cause more easily aroused people may
be more in need of an arousal-reduc-
tion mechanism, the second function of
crying.

The aim of our study was to examine
differences in emotion processing and
emotion regulation between people with
and without Sjogren’s syndrome, and
to examine in both groups whether the
processing and regulation of emotions
is associated with mental well-being.
Because of the reduced tear production
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in Sjogren’s syndrome, we expected
differences in emotion processing and
emotion regulation between people
with and without Sjogren’s syndrome,
but we did not have empirical grounds
for specific hypotheses about the direc-
tion of these differences. However, in
agreement with other chronic diseases
(15,27, 32, 33), we did expect higher
levels of alexithymia in Sjogren’s syn-
drome. Furthermore, in addition to
the generally observed associations of
emotion processing and emotion regu-
lation with mental well-being, we hy-
pothesised that especially in patients
with Sjogren’s syndrome high affect
intensity and low expression of emo-
tions are associated with worse mental
well-being.

Patients and methods

Patients

Patients diagnosed with primary Sjo-
gren’s syndrome (pSS) according to es-
tablished criteria (1) were selected from
a larger sample of patients with sicca
symptoms (n=937) from the Depart-
ments of Rheumatology and Clinical
Immunology of the University Medical
Center (UMC) Groningen (n=270) and
the UMC Utrecht (n=667), The Neth-
erlands. Since comorbidities are com-
mon in primary Sjogren’s syndrome
(34), patients with comorbidities were
not excluded from the study in order to
obtain a representative sample. Patients
were invited to participate in a question-
naire study. Patients who did not want
to participate could complete and return
a “non-participation form” with ques-
tions on demographic characteristics.
As a control sample, we acquired peo-
ple from a representative community
sample of 179 people from the general
population outside the health care set-
ting but comparable to the patient sam-
ple with regard to country, age, gender,
and socioeconomic status. Participants
in the control sample were allowed to
have whatever health problems that can
occur in a representative sample with
as only exclusion criterion that they did
not have the diagnosis Sjogren’s syn-
drome. From the sample of 179 people,
we selected one control participant to
three patients with Sjogren’s syndrome
using gender, age, and education level

(as a proxy of socioeconomic status) as
matching criteria. This yielded a well-
matched control sample of 100 partici-
pants. The Medical Ethics Committee
of the UMC Utrecht decided that their
approval was not necessary for this
non-invasive study. All participants
completed an informed consent form.

Methods

The questionnaire included questions
on demographics and medical charac-
teristics such as disease duration, co-
morbidities, and medication, and com-
monly-used, well-validated question-
naires of emotion processing styles,
emotion regulation strategies, and
mental well-being. Hypothyroidism
(34, 35), lymphoma and other extrag-
landular manifestations (36) as well as
comorbidities not specifically related
to Sjogren’s syndrome were derived
from the patient reports on comorbidi-
ties and medication.

— Dryness. Patients indicated on three
100 mm visual analogue scales (VAS)
the severity during the previous two
days of oral (dry mouth) and ocular
(dry eyes, feeling of sand/gravel in
eyes) dryness between the extremes
“not troublesome” (0 mm) and “ex-
tremely troublesome” (100 mm).

— Emotion processing styles. Affect in-
tensity was assessed with the impulse
strength scale of the Berkeley Ex-
pressivity Questionnaire (BEQ) (37),
which consists of six items (e.g. “I
experience my emotions very strong-
ly”), rated from 1 (strongly disagree)
to 7 (strongly agree). Three aspects of
alexithymia were assessed with the To-
ronto Alexithymia Scale-20 (TAS-20)
(38). “Difficulty identifying feelings”
consists of seven items assessing the
ability to identify feelings and to dis-
tinguish them from the somatic sensa-
tions that accompany emotional arousal
(e.g. “T am often confused about what
emotion I am feeling”). “Difficulty de-
scribing feelings” consists of five items
assessing the ability to describe feel-
ings to other people (e.g. “I am able
to describe my feelings easily”). “Ex-
ternally oriented thinking” consists of
eight items assessing the tendency to
focus on outer events rather than in-
ner experiences (e.g. “I prefer to ana-
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lyse problems rather than just describe
them”). The items of the TAS-20 were
rated from 1 (strongly disagree) to 5
(strongly agree).

— Emotion regulation strategies. Cog-
nitive reappraisal and suppression of
emotions were measured with the two
scales of the Emotion Regulation Ques-
tionnaire (ERQ) (17). The six-item
scale “cognitive reappraisal” meas-
ures the ability to achieve or maintain
a positive mood (e.g. “When I want
to feel less negative emotion I change
what I’m thinking about”). The four-
item scale “suppression” measures the
ability to inhibit emotion-expressive
behaviour (e.g. “I control my emo-
tions by not expressing them”). Items
were rated from 1 (strongly disagree)
to 7 (strongly agree). Two scales of
the BEQ (12) were used for assess-
ing expression of negative and posi-
tive emotions. Expression of negative
emotions was measured with six items
(e.g. “No matter how nervous or upset
I am, I tend to keep a calm exterior”)
and expression of positive emotions
was measured with four items (e.g., “I
laugh out loud when someone tells me
a joke that I think is funny”). The items
were rated from 1 (strongly disagree) to
7 (strongly agree).

— Mental well-being. The RAND 36-
item Health Survey (RAND-36) (39)
was used to measure mental well-being
with the mental component summary
score (40).

Statistical analyses

SPSS for Windows version 16.0 was
used. A p-value <0.05 was considered
to be significant. The continuous data
were screened for deviations from nor-
mal distributions. The maximum skew-
ness of the score distributions was -0.6
in the group with Sjogren’s syndrome
and -1.1 in the control group, except
for the three scores of dryness in the
control group, of which the skewness
varied from 1.5 to 2.1.

To examine differences between the
groups with and without Sjogren’s syn-
drome we used y?-tests with respect to
frequencies (gender, education level,
marital status, work status, and comor-
bidity), Mann-Whitney U-tests with
respect to continuous variables with
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a non-normal score distribution (dry-
ness), and independent samples #-tests
for continuous variables with a nor-
mal score distribution (age, emotion
processing styles, emotion regulation
strategies, and mental well-being). To
examine the magnitude of group dif-
ferences, Cohen’s d effect sizes were
computed. Effect sizes of 0.2, 0.5, and
0.8 represent small, medium, and large
group differences (41).

Partial correlation coefficients, adjust-
ed for age, gender, and education level,
were calculated to determine whether
emotion processing and emotion reg-
ulation were correlated with mental
well-being. Correlations of 0.1,0.3 and
0.5 represent small, medium, and large
correlations (41).

Results

Participants

From the 937 questionnaires that were
sent to patients with sicca symptoms of
the UMC Utrecht and the UMC Gro-
ningen, 132 non-participation forms
were returned (14% response) and 470
completed questionnaires (50% re-
sponse); 300 from patients who fulfilled
the criteria of primary Sjogren’s syn-
drome and 170 from patients who were
excluded because they had second-
ary Sjogren’s syndrome (n=34) or had
sicca symptoms without the diagnosis
primary Sjogren’s syndrome (n=136).
As compared to the patients who com-
pleted the questionnaires, the patients
who filled out a non-participation form
had a lower education level (¥2=20.2,
p<.001). The reported reasons for non-
participation were: no diagnosis of pri-
mary Sjogren’s syndrome (n=33), no
severe symptoms of dryness or fatigue
(n=15), participation in another study
(n=12), lack of time or mental ability
(n=30), and other reasons (n=21). A
few reported no reason (n=21).
Demographic and medical characteris-
tics of the patients with Sjogren’s syn-
drome who were included in the study
(n=300) and of the control participants
(n=100) are shown in Table I. There
were no significant differences in age,
gender, education level, marital status,
and comorbidities, but compared to
control participants the patients with
Sjogren’s syndrome were more often

Table I. Demographic and medical characteristics of patients with Sjogren’s syndrome and

control participants.

Characteristics Sjogren’s Control Comparison  p-value
syndrome participants
(n=300) (n=100)
Age in years, mean (SD) 56.8 (13.6) 56.8 (13.7) t=0.006 0.99
Gender, n (%)
female 279 (93) 91 (93) %?=0.002 0.96
male 21 (7) 7 (7)
Education level, n (%)* %>=0.32 0.85
low 73 (24) 27 (27)
middle 112 (38) 35 (35)
high 113 (38) 38 (38)
Marital status, n (%) x>=1.07 0.79
single 22 (7) 5(5)
with partner 236 (79) 78 (78)
divorced 15 (5) 6 (6)
widowed 27 (9) 11 (11)
Work status, n (%)* x>=26.54 <0.001
employed >30 hours a week 29 (10) 21 (21)
employed <30 hours a week 77 (26) 40 (40)
unemployed 101 (35) 11 (11)
retired 79 (27) 25 (25)
other 7 (2) 303)
Extraglandular manifestations, n (%) 100 (33) 11 (11) %*=18.66 <0.001
Lymphoma 14 (5) 0 (0)
Muscle and joint complaints 37 (12) 7 (7)
Thyroid involvement 21 (7) 4 (4)
Raynaud’s phenomenon 12 (4) 1(1)
Neuropathy 12 (4) 1()
Renal involvement 4 (1) 0 (0)
SLE/scleroderma/dermatomyositis 7 (2) 0 (0)
Other glandular symptoms 19 (6) 0 (0)
Comorbidities, n (%) 130 (43) 41 (41) %>=0.17 0.68
Cancer 13 4) 303)
Cardiovascular disease 50 (17) 21 21)
Osteoporosis 13 4) 303
Diabetes 11 (4) 4 (4)
Mental problems 27 (9) 6 (6)
Pulmonary disease 33 (11) 3 (3)
Other diseases 37 (12) 14 (14)
Dryness, median (percentile 25-75)
Dryness of the eyes 6.3 (3.8-8.0) 04 (0.1-1.4) U=3086.50 <0.001
Sandy sensation of the eyes 4.6 (1.3-7.5) 0.3 (0.0-1.3) U=6208.50 <0.001
Dryness of the mouth 6.6 (3.9-8.5) 0.6 (0.1-2.2) U=5059.50 <0.001

*Education level, low: primary school or lower vocational secondary education; middle: intermedi-
ate general secondary education or intermediate vocational education; high: higher general secondary
education, higher vocational education, or university education.
"The significance of the group difference in work status between patients with Sjogren’s syndrome and
control participants was examined without the category “other”.

SLE: systemic lupus erythematosus.

unemployed, more often had extrag-
landular manifestations, and reported
more dryness of mouth and eyes and
a sand/gravel sensation in the eyes.
The category “other diseases” included
many different diseases, with 6 patients
with Sjogren’s syndrome indicating to
have another rheumatic disease (3 fi-
bromyalgia, 2 osteoarthritis, 1 did not
indicate the specific rheumatic disease),
and 8 control participants indicating
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a rheumatic disease (2 fibromyalgia,
2 osteoarthritis, 1 polymyalgia rheu-
matica, 3 did not indicate the specific
rheumatic disease).

Patients with Sjogren’s syndrome had
worse mental well-being than control
participants (mean=44.9, SD=11.0 in
patients with Sjogren’s syndrome and
mean=49.5, SD=9.1 in the control
group; 1=-4.15, p<0.001, small effect
size of d=-0.42).



Emotion processing and regulation in pSS / N. van Leeuwen et al.

Emotion processing and emotion
regulation

Table II shows the mean scores of the
patients with Sjogren’s syndrome and
the control participants at emotion
processing styles and emotion regula-
tion strategies.

With regard to emotion processing
styles, patients with Sjogren’s syn-
drome had more difficulty identifying
feelings than control participants (the
effect size of the difference is medium).
Almost twice as many patients with
Sjogren’s syndrome (22%) than people
in the control group (12%) fulfilled the
criterion of clinical alexithymia (38)
(x*=4.78, p=0.03).

The two groups did not significantly
differ with respect to the other emotion
processing styles and with respect to
emotion regulation strategies.

Correlations of emotion processing
and regulation with mental well-being
Table III shows the correlations of
emotion processing styles and emotion
regulation strategies with mental well-
being in the group with Sjogren’s syn-
drome and in the control group.

In the group with Sjogren’s syndrome,
all emotion processing styles except
externally oriented thinking were
significantly correlated with mental
well-being. Worse mental well-being
was observed in patients with higher
affect intensity (medium correlation),
more difficulty identifying feelings
(large correlation), and more difficulty
describing feelings (medium correla-
tion). With respect to emotion regula-
tion strategies, only more suppression
of emotions was correlated with worse
well-being (small correlation).

In the control group, also all emotion
processing styles except externally
oriented thinking were significantly
correlated with mental well-being (all
medium correlations). In this group,
no significant correlations were found
between emotion regulation strategies
and mental well-being.

Discussion

Patients with Sjogren’s syndrome had
higher scores on difficulty identifying
feelings than control participants, but
did not deviate on the other emotion

Table II. Emotion processing styles and emotion

Sjogren’s syndrome and control participants.

regulation strategies in patients with

Sjogren’s Control
syndrome participants
(n=300) (n=100)
Mean  SD Mean SD t p-valuee d
Emotion processing styles
Affect intensity 445 1.16 451 104 -045 0.65  0.06
Alexithymia
- difficulty identifying feelings 1694  6.39 1431  5.06 421 <0001 -0.52
- difficulty describing feelings 1295 428 1243 421 106 029 -0.12
- externally oriented thinking 2006 4.64 19.64 461 078 044 -0.09
Emotion regulation strategies
Cognitive reappraisal 463 1.02 476  1.06 -1.14 026 0.3
Suppression 355 1.6 359  1.19 -0.30 0.77  0.03
Expression of emotions
- expression of negative emotions 393 091 381 0.8 123 022 -0.16
- expression of positive emotions 5.16 1.06 5.16 099 -0.03 098  0.00

Table III. Partial correlations of emotion processing styles and emotion regulation strate-

gies with mental well-being.

Sjogren’s syndrome

Control participants

(n=300) (n=100)
r (p-value) r (p-value)
Emotion processing styles
Affect intensity -0.32 (<0.001) -0.37 (<0.001)
Alexithymia
- difficulty identifying feelings -0.51 (<0.001) -0.46 (<0.001)
- difficulty describing feelings -0.32 (<0.001) -0.33 (0.001)
- externally oriented thinking -0.11 (0.08) -0.06 (0.57)
Emotion regulation strategies
Cognitive reappraisal 0.09 (0.14) -0.01 (0.90)
Suppression -0.13 (0.03) -0.08 0.47)
Expression of emotions
- expression of negative emotions 0.01 (0.86) -0.10 (0.32)
- expression of positive emotions 0.00 (0.99) -0.13 (0.22)

Correlations were adjusted for age, gender and edu

cation level.

processing styles and emotion regula-
tion strategies. In patients and control
participants, worse mental well-be-
ing was correlated with the emotion
processing styles affect intensity and
the alexithymia components difficulty
identifying and describing feelings. In
patients only, worse mental well-be-
ing was also correlated with the emo-
tion regulation strategy suppression of
emotions.

The comparison of emotion processing
and regulation between people with and
without Sjogren’s syndrome did yield
only one difference. As has been found
in rheumatoid arthritis (27), fibromyal-
gia (32) and other chronic pain condi-
tions (15,33), alexithymia — specifically
difficulty identifying feelings — was rel-
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atively high in patients with Sjogren’s
syndrome. That alexithymia tends to be
high in these divergent diseases sug-
gests that alexithymia might be due to
the general burden of a chronic disease
instead of being caused by inability to
cry. Our hypothesis that reduced tear
production could have changed the ways
of processing and regulating emotions
in patients with Sjogren’s syndrome
was not confirmed. This suggests that
emotion processing and regulation is
not a key issue to therapeutically focus
on in the total group of patients.

High affect intensity was expected to be
associated with worse mental well-be-
ing (13,14, 17,20) and to be especially
troublesome in patients with Sjogren’s
syndrome. Although indeed an associa-



tion between high affect intensity and
worse mental well-being was found in
patients and control participants alike,
our results did not show that high af-
fect intensity is especially detrimental
in patients with Sjogren’s syndrome.
Individuals with high affect intensity
are expected to benefit from emotion-
expression interventions, since the ex-
pression of strong emotions reduces
emotional intensity by mechanisms of
habituation and gaining insight (42-
48). To confirm this suggestion, for se-
lected people with or without Sjogren’s
syndrome high on affect intensity clini-
cal experimental research is needed.
Also alexithymia was hypothesised to
be associated with worse psychological
adjustment (14, 15, 21). Our study con-
firmed that more difficulty identifying
and describing feelings is associated
with worse mental well-being in pa-
tients and control participants. People
who have problems with identifying
emotions and differentiating between
emotions are susceptible to experience
bodily arousal that cannot be explained,
and this may lead to a negative affective
state and insufficient clues on how to
regulate emotions (32). Notably, in peo-
ple with difficulty identifying feelings,
emotion-focused interventions may lead
to confusion and more emotional arous-
al (21, 49). It has been suggested that
for these people cognitive-behavioural
therapy and education in recognition,
labelling, and adequately regulating
emotions are useful, but evidence for
this idea is still too scarce. Too strong
therapeutic inferences are not allowed,
because our design was cross-sectional
and the optimal intervention to treat
alexithymia is still largely unknown.
Our study only tentatively indicates that
it may be useful to target deficient emo-
tion processing in selected patients with
high alexithymia.

Emotion regulation strategies were
expected to be associated with mental
well-being (16-18, 22-26), especially
expression of emotions. It is easier to
therapeutically target relatively con-
scious and intentional emotion regula-
tion strategies than largely automatic
emotion processing styles. However,
our results do not suggest that either
cognitive reappraisal or expression of
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emotions is beneficial for mental well-
being and thus need therapeutic atten-
tion, and only weak support in patients
with Sjogren’s syndrome was found for
an association between emotional sup-
pression and lower mental well-being,
which is in agreement with other stud-
ies (17,25). Our results do also not sup-
port the idea that preventing the urge to
cry by suppression of emotions may be
good for mental well-being, because it
prevents the pain that by some patients
is said to accompany crying without
tears. Overall, our study did not yield
strong support for the hypothesis that
some emotion regulation strategies
might be better for mental well-being
than others.

Previous suggestions that crying is
hampered in Sjogren’s syndrome (5-7)
have not been thoroughly examined yet.
It is possible that crying with reduced
tear production still brings relief to the
person and still is a distress signal to
the environment. Moreover, although
most people in the general population
feel better after crying (8) and rheuma-
toid arthritis patients who more easily
cry as an emotional expression display
a better control of disease activity (50),
alexithymia has been associated with
worsened mood after crying (51) and
crying did not lead to alleviation of de-
pression (52). As yet, the psychological
consequences of reduced tear produc-
tion in Sjogren’s syndrome are unex-
plored. More research about crying in
Sjogren’s syndrome is welcome, al-
though our study does not suggest that
the processing and regulation of emo-
tions is seriously disturbed.

This is the very first study to examine
processing and regulation of emotions
in patients with Sjogren’s syndrome.
The large sample of patients diagnosed
with primary Sjogren’s syndrome and
the large sample of control participants
demographically well-matched to the
patient group are strengths of our study.
The conclusions of the study are ham-
pered by not using observations next to
the self-report measures, by its cross-
sectional nature which prevents causal
interferences, and by the absence of a
control group with a comparable bur-
den of the disease but no hindered tear
production.
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To summarise, processing and regulat-
ing emotions in patients with Sjogren’s
syndrome generally does not deviate
from normal with one exception: a
relatively large number of patients is
alexithymic. Processing emotions more
intensely or more deficiently and regu-
lating emotions by more suppression is
associated with worse mental well-be-
ing; virtually alike in patients and con-
trol participants. This study indicates
that, except for selected patients who
have problems with processing and
regulating emotions, dealing with emo-
tions is not a key therapeutic issue for
the majority of patients with Sjogren’s
syndrome.
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