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Objective: To characterise the psychological profiles of Sjögren’s syndrome (SS) and patients with
sicca symptoms but without SS; to find predictors for salivary gland function; to evaluate salivary scin-
tigraphy as a method to differentiate between SS and patients with sicca symptoms but without SS.
Patients and methods: Psychological tests (Medical Outcomes Study Short Form General Health Sur-
vey (SF-36), Jenkins Activity Survey, Toronto Alexithymia Scale, and Maastricht Questionnaire for vital
exhaustion) were performed and assessment of the function of the salivary glands made in 26 patients
with primary SS, 8 with secondary SS, and 9 with sicca symptoms but without SS. Data were analysed
with BMDP new system version 1.0 statistical program.
Results: Psychological profiles were similar in all groups. Hb, RF, ANA, and SSA differentiated
between the groups. Results of salivary scintigraphy were predicted to 51% by ANA, SSA, SSB, IgG,
IgA, diagnosis, vitality, and role limitations due to emotional problems. No predictors were found for
the resting salivary flow. Salivary scintigraphy was pathological in 21/26 (81%) and in 8/8 (100%)
patients with secondary SS, but only in 2/9 (22%) patients with sicca symptoms without SS (p=0.002)
(sensitivity 85.3%, specificity 77.8%).
Conclusions: Patients with sicca symptoms but without SS have sickness behaviour similar to that of
patients with SS. The results of salivary scintigraphy can be predicted by diagnosis and autoimmune
findings; psychological characteristics added 20% to this predictive value. Distinction between SS and
patients with sicca symptoms but without SS is difficult, but in addition to autoantibodies, salivary scin-
tigraphy can be used for this purpose.

Focal sialadenitis in Sjögren’s syndrome (SS) is associated

with a decreased resting salivary flow of <0.1 ml/min and

pathological salivary gland scintigraphy results.1 2 Sali-

vary gland scintigraphy is a sensitive and valid method for

evaluation of the function of the salivary glands. Scintigraphy

results correlate with clinical3–6 and histopathological features

of the salivary glands in patients with SS.6–9 Scintigraphy is

relatively safe, well tolerated, and easy to perform, and enables

an assessment of the function of all major salivary glands.

A significant discrepancy exists between the considerably

decreased salivary flow and focal and often mild glandular

involvement, with most of the glandular parenchyma being

preserved.10–21 This suggests that the diminished salivary flow

is in part functional and is not only caused by structural

destruction of the secretory acinar cell.

The oral and ocular sites are considered to be part of a

neuroendocrine immune loop that starts from the ocular/oral

mucosal surface with afferent nerves and passes to lachryma-

tory and salivatory nuclei in the midbrain.22 These nuclei

receive input also from higher cortical regions. This mech-

anism may lead to xerostomia in distressed and/or diseased

patients who show no evidence of autoimmune inflammation

in their exocrine glands. The net signal flow to and from the

lachrymatory or salivatory nuclei is integrated and mediated

to both the lachrymal and salivary glands through efferent

cholinergic nerves. Vasoactive intestinal polypeptide (VIP) and

acetylcholine (ACh) are released and stimulate VIPergic and

muscarinergic ACh receptors (mainly type M3) located on the

glandular cells. The glands are also stimulated through effer-

ent adrenergic nerves releasing noradrenaline, which interacts

with adrenergic receptors.

The aims of the study were (a) to evaluate the psychological

profiles of patients with SS and patients with sicca symptoms

but without SS. Depression/anxiety may lead to sicca

symptoms owing to inhibitory interactions in the midbrain

salivatory and lachrymatory nuclei; (b) to determine whether

disease activity parameters and/or psychological profile might

predict, at least to some extent, the sicca symptoms as

measured by salivary scintigraphy; (c) to evaluate salivary

scintigraphy as a method for differentiating between patients

with SS and patients with sicca symptoms but without SS.

PATIENTS AND METHODS
Patients
Patients from the Sjögren’s Syndrome Association in Helsinki

were enrolled into the study by using advertisements in the

journal of the patient organisation. Forty three patients (three

men, 40 women) responded and were examined before the

start of the study as part of a routine clinical examination.

Twenty six patients had primary SS, eight patients had

secondary SS, and nine patients did not fulfil the preliminary
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revised European criteria for SS; these last patients will be

referred to as patients with sicca symptoms but without SS.

Fourteen of the 26 patients with primary SS were SSA and/or

SSB positive, 2/8 of the secondary SS were SSA positive, and

none of the patients with sicca symptoms but without SS were

SSA or SSB positive. None of the patients fulfilled the criteria

for fibromyalgia. The mean age of the patients was 56.8 (11.5)

years. The patients’ drugs and drug dosage were recorded but

did not seem to explain any of the findings.

Clinical and laboratory tests
A medical history of the patients was taken and a thorough

physical examination was performed. The laboratory tests

included haemoglobin (Hb), erythrocyte sedimentation rate

(ESR), C reactive protein (CRP), rheumatoid factor (RF), anti-

nuclear antibodies (ANA), Sjögren’s syndrome autoantibodies

(SSA, SSB), and serum immunoglobulins. The functional sta-

tus of the lachrymal and salivary glands was analysed with

the Schirmer-I and rose bengal tests and unstimulated and

stimulated salivary flow measurements, respectively. These

measurements were performed as recommended by the Euro-

pean Study Group of Sjögren’s syndrome. Measurement time

for the stimulated salivary gland flow was five minutes, for the

unstimulated salivary flow 15 minutes, and for the unstimu-

lated lachrymal flow five minutes. Salivary gland scintigraphy

was performed in all patients, as described in detail below.

Labial salivary gland biopsy and focus score counting were

performed only when necessary for the diagnosis.2

Scintigraphic measurements
Patients were injected intravenously with 110 MBq techne-

tium pertechnetate (99mTc) and images were obtained immedi-

ately after injection to follow the accumulation phase. Stimu-

lation with citric acid was performed 25 minutes later, after

which the secretory phase was followed for over 20 minutes.
Salivary gland scintigraphic data were gathered with a

gammacamera with a low energy general purpose collimator.
The patient lay supine and the camera was positioned
frontally. A dynamic study of 20 minutes’ duration with 30
seconds per frame and a zoom factor of 1.33 in a 64×64 pixel
matrix was used. Immediately after the dynamic imaging,
three static projection images (frontal, left lateral, and right
lateral) with 300 000 counts each were obtained with a
128×128 pixel matrix and a zoom factor of 1.0. In the lateral
projections the patient was asked to turn her head as much as
possible, after which the camera head was aligned with the
medial line of the head. Immediately after the static views, the
same set of acquisition data was used again for another 20
minute dynamic acquisition. Five minutes after the start of
the second dynamic acquisition 5% citric acid was given
intraorally through a tube attached to a syringe. The patient
was asked to swallow a few times during the same frame of 30
seconds and then to lie still. After the dynamic acquisition,
another set of three static images with the same projections
was taken again.

In the dynamic image sets the four major salivary glands

(submandibular and parotid glands) were followed and the

mouth and a background region on the brain were outlined to

generate background curves for subtraction. The point of

administration of the sialagogic citric acid was marked on the

curves. An experienced specialist in nuclear medicine, who

was unaware of the clinical diagnosis, analysed all curves. All

curves were graded as normal, slightly pathological, or patho-

logical.

Psychological tests
Short Form 36 (SF-36)
To evaluate fatigue and the physical and emotional status of

the patients, the Medical Outcomes Study Short Form General

Health Survey (MOS SF-36)23 24 was used. SF-36 is a question-

naire consisting of 36 items which measure eight health

concepts—namely, physical functioning, role limitations due

to physical health problems, role limitations due to emotional

problems, vitality (the opposite of which is fatigue), mental

health, social functioning, bodily pain, and general health. For

each variable item scores are coded, summed, and trans-

formed to a scale from 0 (the worst possible health state) to

100 (the best possible health state).

Jenkins Activity Survey (JAS)
The JAS scale consists of 84 items that are divided into four

subscales. For this study we recorded the values of the actual

A-B factor with 21 items which best reflect the stress

behaviour of a person.25 The instrument has been validated in

the Finnish population in the Mini Finland Health Study.26

Toronto Alexithymia Scale (TAS)
The TAS comprises 26 self descriptive statements measured on

a five point Likert scale (ranging from “strongly disagree” to

“strongly agree”) and evaluates three intercorrelated dimen-

sions of the alexithymia construct: difficulties identifying

feelings, difficulties describing feelings, and externally ori-

ented thinking. The TAS has been shown to have adequate

internal consistency and test-retest reliability.27–30

Vital exhaustion (VE)
Vital exhaustion was assessed with form B of the Maastricht

Questionnaire.31 The questionnaire consists of 21 questions

answered “yes”, “no”, or “don’t know”, which are scored from

0 to 2. The maximum score is 42. Form B has a good internal

consistency. Cronbach’s α for VE is 0.85 and test-retest

reliability 0.85.32 This questionnaire has been validated in the

Finnish population in the Kuopio Ischemic Heart Disease Risk

Factor Study.33

Statistical analysis
The BMDP new system version 1.0 statistical program was

used to analyse the data. When comparing the groups

(primary SS/secondary SS/non-SS) Pearson’s χ2 and Kruskal-

Wallis one-way analysis of variance were used. Values of

p<0.05 were considered significant. To evaluate the best pos-

sible predictors of scintigraphy and sialometry results, hierar-

chical linear regression analysis in a stepwise manner was

applied. At the first step clinical data (factor 1: ANA, SSA, SSB,

IgG, IgA; all with positive weights; factor 2: RF and IgM with

positive weights and CRP with a negative weight; factor 3: Hb

with a positive weight and ESR with a negative weight) were

entered using a stepwise method. At the second step psycho-

logical data (VE, SF-36 subscales bodily pain, general health,

vitality, and role limitations due to emotional problems) were

entered into the regression equation also by a stepwise

method.

Ethical aspects
The study was carried out according to the principles of the

Declaration of Helsinki, and with the approval of the ethics

committees of the institutions involved.

RESULTS
Laboratory tests and psychological profiles
Hb, CRP, and serum IgM were comparable in all study groups.

Mean (SD) ESR (18.6 (12.1) mm/1st h), serum IgG (15.6 (5.1)

g/l), and serum IgA (2.9 (1.2) g/l) were high in primary SS,

followed by secondary SS, and controls, in this ranking order,

but the differences between the groups were not statistically

significant. RF was only found in primary SS (97.0 (108)

IU/ml, range 0–387) and secondary SS (67.4 (56.8) IU/ml,

range 0–154) (p<0.001). Similarly, SSA was only found in

primary and secondary SS (25.1 (41.0), range 0–128 and 2.3

(5.6), range 0–16, titres, respectively), but not in controls. Both

patients with SS and patients with sicca symptoms but with-

out SS had symptoms of xerostomia and diminished salivary
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flow rates. Unstimulated salivary flow was slightly lower in

primary SS (0.9 (1.0) ml/15 min) and secondary SS (1.5 (1.8)

ml/15 min) than in controls (2.1 (1.4) ml/15 min) (p=0.05).

The stimulated salivary flow values were (7.2 (6.3), 10.5 (11.5)

and 11.7 (5.4) ml/ 5 min, respectively; NS).

Table 1 shows the results of the tests reflecting the health

status and psychological profile of the patients. The groups did

not show statistically significant differences in most of these

variables. The only exception was one subscale of SF-36—

namely, the role limitations due to emotional problems. This

was significantly lower (p<0.05) in non-SS and patients with

secondary SS than in patients with primary SS.

Salivary gland scintigraphy
Submandibular gland scintigraphy was pathological in 18/26

(69%) patients with primary SS and, in addition, slightly

pathological in three (12%) more cases and pathological in all

eight patients with secondary SS, whereas patients with sicca

symptoms but without SS showed normal results in 7/9 (78%)

cases. Parotid gland scintigraphy was pathological in 4/26 (16%)

patients with primary and in 5/8 (62%) patients with secondary

SS, whereas patients with sicca symptoms but without SS had

normal results in 8/9 (90%) cases. Subdivision of the scintigra-

phy data to the accumulation/uptake phase and to the secretory

phase did not provide any additional value.

In both primary and patients with secondary SS, sub-

mandibular gland scintigraphies showed more pathological

results than parotid gland scintigraphies. Compared to

patients with primary SS, scintigraphies of patients with sec-

ondary SS had more severe pathology (in submandibular

glands 100% v 69%, in parotid glands 62% v 16%).

The specificity and sensitivity of the scintigraphy were cal-

culated so that the slightly pathological cases were classified

as pathological, and table 2 shows these values together with

the positive and negative predictive values. If, instead, the

slightly pathological cases were classified as normal, the spe-

cificity for the submandibular glands increased to 88.9% and

the sensitivity declined to 76.5%, with the corresponding fig-

ures for parotid glands being 100% and 26.5%.

Multiple regression analysis
In the multiple regression analysis (table 3) the results of the

scintigraphies of the submandibular glands were predicted to

51% by factor 1 (consisting of ANA, SSA, SSB, IgG, and IgA, all

with positive weights), diagnosis, vitality, and role limitations

due to emotional problems, with the last two of these

representing subscales of SF-36. Stimulated salivary flow was

explained to 13.3% by factor 2 (consisting of IgM and RF with

positive weights and CRP with negative weight).

This study disclosed no significant predictors for parotid

gland scintigraphies or for the unstimulated salivary flow

rates.

DISCUSSION
Patients with SS and patients with sicca symptoms but with-

out SS were similar for xerostomia and subnormal resting and

stimulated salivary flow rate values. Furthermore, stimulated

salivary flow values did not differ between the patients with

SS and patients with sicca symptoms but without SS, and the

difference in the unstimulated salivary flow was small. Despite

this, the results of the present study show that scintigraphy,

well recognised for its ability to differentiate between patients

with SS and healthy controls, also differentiates reasonably

well between patients with SS and patients with sicca symp-

toms but without SS.

Table 1 Psychological profile in the three study groups (primary SS, secondary SS, and patients with sicca symptoms
but without SS). Results are shown as mean (SD) [range]

Measurements Primary SS (n=26) Secondary SS (n=8) Non-SS (n=9) p Value

TAS (20–100) 49.7 (12.2) [32–78] 48.0 (14.9) [42–58] 47.3 (9.3) [30–58] 0.9 4
DIF scale (7–35) 18.7 (6.2) [7–31] 16.9 (7.1) [9–29] 17.9 (4.0) [10–23] 0.75
DDF scale (5–25) 11.9 (3.8) [5–18] 12.0 (5.0) [6–18] 13.1 (3.4) [9–19] 0.71
EOT scale (8–40) 19.1 (4.4) [8–30] 19.1 (5.3) [12–27] 16.3 (4.1) [9–24] 0.26
JAS (type A/B behaviour) −0.8 (9.2) [−15–20] −3.2 (4.4) [−7–6] −1.2 (10.6) [−13–15] 0.84
Vital exhaustion (VE) (0–2) 1.2 (0.5) [0.2–2.0] 1.0 (0.5) [0.1–1.7] 1.2 (0.3) [0.8–1.7] 0.62
SF-36 (0–100)

Physical functioning 67.1 (19.2) [10–100] 65.0 (19.8) [40–95] 61.1 (24.8) [20–90] 0.78
Role physical 27.9 (34.2) [0–100] 28.1 (38.8) [0–100] 11.1 (25.3) [0–75] 0.41
Bodily pain 44.8 (25.8) [0–100] 49.5 (19.7) [22–84] 34.7 (16.7) [10–62] 0.27
General health 33.3 (17.0) [5–77] 41.5 (19.0) [20–82] 30.0 (15.4) [5–60] 0.3
Vitality 38.8 (23.1) [5–100] 47.5 (12.0) [35–75] 41.1 (18.7) [5–65] 0.44
Role emotional 56.0 (43.8) [0–100] 45.8 (50.2) [0–100] 40.7 (43.4) [0–100] <0.05
Mental health 57.1 (20.7) [20–100] 63.5 (12.2) [48–88] 64.3 (6.9) [56–76] 0.2
Social functioning 55.3 (27.2) [0–100] 57.8 (22.1) [37–100] 50.0 (24.2) [12–87] 0.74

DIF, difficulty identifying feelings; DDF, difficulty describing feelings; EOT, externally oriented thinking.

Table 2 Statistical characteristics of scintigraphy
results. In this analysis both pathological and slightly
pathological scintigraphy results were regarded as
pathological

Gl. submandibularis
(%)

Gl. parotis
(%)

Specificity 77.8 88.9
Sensitivity 85.3 47.1
Positive predictive value 93.5 94.1
Negative predictive value 58.3 30.8

Table 3 Results of regression analyses

β Coefficient p Value Changes in R2

Dependent: Subjective evaluation of submandibular gland
scintigraphy

R=0.715, R2=0.51, R2
adj=0.45, F=8.356, df=4.32; p<0.0005

Factor 1 0.346 0.015 0.218
Diagnosis −0.406 0.006 0.09
Vitality 0.506 0.001 0.117
Role emotional −0.341 0.024 0.085

Dependent: Sialometry stimulated flow

R=0.364, R2=0.133, R 2
adj=0.107, F=5.208, df=1.34; p=0.029

Factor 2 0.364 0.029 0.133

Factor 1 includes ANA, SSA, SSB, IgG, and IgA, all with positive
weights.
Factor 2 includes IgM and RF, which have positive weights, and CRP,
which has a negative weight.

966 Tensing, Nordström, Solovieva, et al

www.annrheumdis.com

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.62.10.964 on 12 S
eptem

ber 2003. D
ow

nloaded from
 

http://ard.bmj.com/


The results of the study show that visual evaluation of scin-
tigraphies is both sensitive and specific for the submandibular
glands, with 85.3% sensitivity and 77.8% specificity. These
results are similar to those described earlier by other groups
using different evaluation methods.1 34–38 Submandibular
glands were much more affected than the parotid glands. The
difference in diagnostic potency of the parotid and sub-
mandibular glands seen in scintigraphy has also been
described similarly with salivary secretion.39 This might, at
least in part, be because of differences in the structure and
function of these two major salivary glands. This may also
explain the poor discriminative potency of whole saliva in SS.

Both submandibular and parotid gland scintigraphy results
showed more severe functional defects in patients with
secondary SS than in patients with primary SS. As patients
with secondary SS have worse scintigraphy results than
patients with primary SS this may indicate that disease modi-
fying antirheumatic drugs have little or no effect on the
progression of salivary gland disease. Indeed, lack of clinically
beneficial effects of hydroxychloroquine,40 methotrexate,41 and
azathioprine42 43 treatment has been reported, even though
decreases in inflammatory parameters were achieved.

The original European classification criteria for SS1 have
been criticised, because their use may lead to overdiagnosis. If
four of the six classification criteria are met, the specificity and
sensitivity of the SS diagnosis should be quite high, about
95%. However, if these four items are subjective feelings of dry
eyes and dry mouth associated with diminished lachrymal
and salivary flow, then patients with neural dysregulation of
the exocrine glands might become false positives.44 This relates
in particular to patients who have a diminished efferent neu-
ral outflow as a result of peripheral or central events—that is,
anticholinergic drugs/blockade of the muscarinic receptors of
the acinar cells or mood related inhibition of the central lach-
rymatory and salivatory nuclei. We believe that our patients
with sicca symptoms but without SS belong to the last men-
tioned category. Therefore, in the modified European classifi-
cation criteria, autoantibodies and/or focal sialadenitis are
required for a diagnosis of SS.2 However, particularly in elderly
women, the presence of autoantibodies, like ANA, may be
quite common. The present study suggests that in addition to
various autoimmune features, scintigraphy also can be useful
in the differentiation between patients with SS and patients
with sicca symptoms but without SS.

No statistically significant differences were found in the
psychological profiles between our patients with primary and
secondary SS and patients with sicca symptoms but without
SS. TAS values showed that our patients with SS and patients
with sicca symptoms but without SS were not alexithymic.
The mean TAS scores for the patients with primary and
secondary SS and patients with sicca symptoms but without
SS were 49.7 (12.2), 48.0 (14.9), and 47.3 (9.3), respectively.
These scores are lower than in the Finnish primary healthcare
patients in general (64.4 (11.7) for male and 63.5 (11.9) for
female patients).45 Only one patient had TAS score over the
cut-off value of 74.28 There was no difference between the
groups in the VE scale—a mental state characterised by un-
usual tiredness and lack of energy, increased irritability, and
feelings of demoralisation.31 However, when compared with
the general population, all patients with SS and patients with
sicca symptoms but without SS had lower values in all SF-36
subscales.46 Clearly, patients with sicca symptoms but without
SS, who lacked autoimmune findings and organ changes, felt
that they were sick. This suggests that xerostomia and the
diminished salivary flow values recorded in patients with sicca
symptoms but without SS may indeed be due to inhibitory
central signals paralysing the functions of the lachrymatory
and salivatory nuclei and leading to diminished parasympa-
thetic and adrenergic sialagogic output. In addition to
serological tests, scintigraphy was found to be useful in the
differentiation between patients with sicca symptoms but
without SS and patients with SS.

To analyse the abovementioned hypothesis of the psycho-
logical distress as an eventual cause of sicca symptoms in the
absence of SS in more detail, multiple regression analysis was
performed. Using this approach, it was possible to predict the
results of the submandibular gland scintigraphy to 51% by the
combined use of factor 1 (ANA, SSA, SSB, IgG, and IgA), diag-
nosis, vitality, and role limitations due to emotional problems.
Our finding that it is possible to predict the results of scintig-
raphies with the use of laboratory data and results of psycho-
logical tests is a new one. This observation is consistent with
the theory that the function of the major salivary glands may
be affected, in addition to the autoimmune-inflammatory
mechanisms, also by psychological mechanisms through the
cortex of the brain and the salivatory nuclei in the midbrain.
The integrating salivatory centres are subjected to control
from the cerebral cortex, amygdala, and hypothalamus.
Salivary secretion and subjective oral dryness have been
shown to be associated with stress, depression, and
anxiety.47–49 Depression has been found in 21.3% of subjects
with a subjective dry mouth sensation and in only 3.2% of
controls.50 The explanatory value of the psychological distress,
however, was quite limited, suggesting that it was more a con-
founding than causative factor, confounding in the sense that
it makes the diagnosis of SS more difficult in the absence of
hard data such as autoantibody tests and scintigraphy.

Interestingly, there were no statistically significant predic-
tors for the subjective visual evaluation of parotid gland scin-
tigraphy results or for the resting salivary flow. The resting
salivary flow is considered to be more accurate than the
stimulated salivary flow in the evaluation of salivary glands,
and that was also why it was included in the diagnostic crite-
ria for SS. However, none of the independent variables
recorded in the present study could predict the resting salivary
flow rates. This suggests that the independent variables
recorded did not contain such measures that influence the
resting salivary flow. One such variable might be autoantibod-
ies to muscarinic ACh receptors. These autoantibodies have
already been found to be associated with ocular symptoms.51

These muscarinic ACh receptor autoantibodies do not explain
the sicca symptoms in the absence of SS. Another possible
factor, which might affect the resting salivary flow and the
immune status of the patient is cigarette smoking.52 53

Nicotine, which is one of the main constituents of cigarette
smoke, suppresses the immune system but might have thera-
peutic potential as a neuroprotective and anti-inflammatory
agent. Patients with sicca symptoms but without SS had dry
eyes and dry mouth and they also had diminished resting
lachrymal and salivary flow values. Despite this, their scintig-
raphy results were normal and found to be helpful in the dif-
ferential diagnosis of SS in this situation, which is probably
often found in rheumatology consultations. Future work may
address the oral quality of life in patients with SS and in
patients with sicca symptoms but without SS.54 55
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